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Effect of bait formulation of plant derived molluscicides on different enzymes of the vector snail
Indoplanorbis exustus

Farindra Tiwari

Post Graduate Department of Zoology
M. G P. G College, Gorakhpur, 273 001, UP (INDIA)
E mail:drfarindra_mgpg@rediffimail.com

Abstract: The effect of sub-lethal treatments (40% and 80% of 24h LCs, in AFP) of bait formulation of different
plant derived molluscicides on different enzyme activities in the nervous tissue of snail Indoplanorbis exustus was
studied. Snails fed with sub-lethal concentration of different molluscicides inside attractant food pellets (AFP)
caused a significant inhibition in acetylcholinesterase (AChE), acid/alkaline phosphatase (ACP/ALP), lactic
dehydrogenase (LDH) and Na'K" ATPase activities in the nervous tissue of 1. exustus. Bait formulation technique
can be used for the mechanical control of the vector snails. Use of molluscicides in the attractant food pellet (AFP)
is one of the effective methods of snail control. Attractant food pellets containing amino acid proline and agar plus
different concentrations of the molluscicides Azadirachta indica bark powder, Annona squamosa seed powder and
their bio-active components azadirachtin and acetogenin were tested for molluscicidal activity upto 144h against the
snail, I. exustus. Active components of both the plant derived molluscicides were highly toxic to /. exustus compared
with their crude forms.

[Farindra Tiwari. Effect of bait formulation of plant derived molluscicides on different enzymes of the vector
snail Indoplanorbis exustus. Academia Arena 2013;5(4):1-7] (ISSN 1553-992X).
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1. Introduction

The two digenean trematodes Fasciola hepatica
Linnaeus and Fasciola gigantica Cobbold which
cause endemic fascioliasis in cattle population of
eastern Uttar Pradesh (Singh and Agarwal, 1981;
Agarwal and Singh, 1988). The snail 1. exustus is the
vector of these flukes. One way to reduce the
incidence of fascioliasis is to de-link the life cycle of
fluke by destroying the intermediate hosts (Godan,
1983; Marstson and Hosttetmann, 1985, 1987;
Ndamba, 1995; Singh et. al., 1996, Singh and Singh,
2000). The synthetic pesticides play a crucial role in
modern agriculture and healthcare programmes. They
have been extensively used to control many
agricultural pests and insect vectors that transmit a no.
of diseases. However, the indiscriminate use of
synthetic pesticides has caused great damage to the
ecosystem in several ways such as accumulation
through biomagnification to alarming toxic levels in
the ecosystem, undefined target spectrum that
endangers non pathogenic organisms and higher
animals and more importantly development of pest
resistant target population leading to the induction of
secondary pests (Sachidanandam et al., 1996). The
development of a selective and safe molluscicide
should always be a realistic goal. It must be effective
at low concentrations and exert minimal adverse effect
on the other biota sharing the same habitat with snail.
Lack of contact between molluscicides and target snail
population due to meshy vegetation, dilution in

upwelling sewage water are two main causes of the
failure of snail control programme. Thomas, et al.
(1980) reported that the utilization of attractants,
arrestants, phagostimulants and toxic factors in control
release formulations or bait formulations designed to
remove trematode host snails from the fresh water
environment is cost effective and ecologically
acceptable. The snails use chemical signals for
locating food sources. These signals are released from
the dead and living aquatic organisms into the
modular system of the snails (Maclnnis et. al., 1974;
Sterry et. al., 1985; Thomas, 1982; Thomas et. al.,
1989; Kpikpi and Thomas, 1992,; Tiwari and Singh
2004 a, b, Tiwari and Singh, 2007; Tiwari et al., 2008,
Tiwari, 2011, Tiwari, 2012, 2013 a, b). Proline is the
strongest attractant for L. acuminata and I. exustus at
20 mM concentration (Tiwari, 2011, 2013a). Bait
formulation containing attractant and a molluscicide is
an expedient approach in order to lure the target snail
population to the molluscicide. The aim of the present
study is to observe the effect of sub-lethal treatments
of these bait formulations on different enzyme
activities in the nervous tissue of 1. exustus.

2. Materials and Methods
Agar-agar, proline, different plant derived
molluscicides such as Annona squamosa seed powder,
Azadirachta indica bark powder and their bio-active
components, acetogenin (extracted from the seeds of
A. squamosa by the method of Li et al., (1990) as
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modified by Singh and Singh, (2001), and
azadirachtin (supplied by T-Stains and Co. Ltd., India)
were used in bait formulation. Adult I exustus
(2.25+0.20 cm in length) were collected locally from
lakes and low lying submerged fields in Gorakhpur.
The snails were acclimatized for 72 hours in
dechlorinated tap water at 25+10 C. The pH of the
water was 7.1-7.3 and dissolved oxygen, free carbon
dioxide and bicarbonate alkalinity were set to 6.5-7.2
mg/l, 5.2-6.3 mg/l and 102.0-105.0 mg/1, respectively.

2.1 Chemicals Used

Acetylthiocholine iodide (ATChI); 5,5-
dithiobis-2-nitrobenzoate (DTNB); Ouabain (1B, 3,
5B, 1la, 14, 19-hexahydroxycard-20[22] enolide 3-[6
deoxy o-L-mannopyranoside]; B, nicotinamide

adeninedinucleotide (p NADH); sodium pyruvate; all
these chemicals were supplied by Sigma Chemicals
Co. USA. The snails were fed with sub-lethal
concentrations of 40% and 80% of 24h LCsy of
different molluscicides in AFP for 24h (Table-1).

2.2 Biochemical estimations

Snails were treated with prepared different
attractant food pellets of molluscicides according to
the method of Madsen (1992) as modified by Tiwari
and Singh (2004 a, b; 2007; Tiwari et al., 2008). Snails
were exposed to sublethal concentrations of 40% and
80% of 24h LC;s, of different molluscicides in pellets
for 24 h (Table-1). Six batches were prepared for each
concentration. Control aquarium contained pellets
without molluscicicdes.

Table-0 Sublethal concentrations of different plant molluscicides incorporated inside the bait formulation

used in biochemical assay against the snail L exustus.

Molluscicides 24h LCsy (% in AFP) | 10% "ifnzil;;)cs" (%% 800(”(’, A)"ifnZ:'F‘PL)CS“
Annona squamosa seed powder 1.57 0.62 1.25
Azadirachta indica bark powder 1.35 0.54 1.08
Acetogenin 1.19 0.47 0.95
Azadirachtin 1.25 0.5 1.0

Abbreviation: AFP-attractant food pellets
2.3 Enzyme assays in vivo
2.3.1Acetylcholinesterase

Acetylcholinestease activity in the nervous
tissue of I exustus was measured according to the
method of Ellman et al. (1961) as modified by Singh
and Agarwal (1983). The nervous tissue was
homogenized (50mg/ml) in 0.1 M phosphate buffer
(pH 8.0) for 5 minutes in an ice bath and centrifuged
at 1000xg for 30 minutes at 40 C. The clear
supernatant was taken as enzyme source. The enzyme
activity was measured in a 10 mm path length cuvette
using incubation mixture consisting of 0.1 ml of
enzyme source, 2.9 ml of 0.1 M phosphate buffer (pH
8.0), 0.1 ml of chromogenic agent DTNB (5,5-
dithiobis-2 nitro-benzoate) and 0.2 ml freshly
prepared acetylthiocholine. The absorbance change in
optical density at 412 nm was continuously observed
on spectrophotometer for 3 minutes at 25°C.

2.3.2 Phosphatase Activity

The activities of phosphatases were
measured by the method of Bergmeyer (1967) as
modified by Singh and Agarwal (1989). The nervous
tissue was homogenized (2%w/v) in ice cold 0.9%

NaCl and centrifuged at 5000xg for 20 minutes at 40
C. The supernatant was taken and used as enzyme
source. Standard curves were drawn with p-
nitrophenol.

2.3.3 Alkaline phosphatase

For the assay of alkaline phosphatase 0.1 ml
of enzyme source supernatant was added in 1.0 ml
alkaline buffer substrate solution (prepared by
dissolving 375 mg glycine, 10 mg MgCl,.6H20 and
165 mg p-nitrophenol phosphate sodium salt in 42 ml
of 0.1 N NaOH and mixture was made up to 100 ml
with double distilled water). The mixture was mix
thoroughly and incubated for 30 minutes at 37 °C. In
the incubation mixture, 10 ml Of 0.02 N NaOH was
added. The reaction was stopped by the addition of an
excess of NaOH solution. The activity of alkaline
phosphatase was measured colorimetrically at 420 nm
which is a measure of yellow colour of nitrophenol
produced by the hydrolysis of p-nitrophenyl phosphate
buffer. The enzyme activity was expressed in p moles
substrate hydrolyzed/30min/mg protein.
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2.3.4 Acid phosphatase

Acid phosphatase activity was determined
by adding 0.2 ml of enzyme source containing
supernatant, 1.0 ml of pre-incubated (10 min) acid
buffer substrate solution (prepared by dissolving 0.41
gm of citric acid, 1.125 gm sodium citrate and 165 mg
of disodium salt of p-nitrophenyl phosphate to 100 ml
of double distilled water), the mixture was mixed
thoroughly and incubated for 30 minutes at 370 C.
Then 4.0 ml of 0. N NaOH was added to the
incubation mixture. The yellow colour developed due
to the formation of p-nitrophenol. The activity of acid
phosphatase was measured at 420 nm. Enzyme
activity is expressed as p moles substrate
hydrolyzed/30min/mg protein.

2.3.5 Na'/K" ATPase

Activity of the enzyme Na"K" ATPase was
measured by the method of Svobodo Mossinger [13]
as modified by Singh and Singh [14]. Fifty mg
nervous tissue was homogenized in 1.0 ml of 0.32 M
chilled sucrose solution for 5 min and centrifuged at
800 g for 10 min at 4°C.The supernatant obtained was
used as an enzyme source. Mg '—ATPase and Mg'",
Na'/K" activated  ATPase  activities  were
simultaneously assayed. The difference in the enzyme
activity between these two was considered as the
Na'/K" ATPase activity. The incubation medium for
total ATPase contained 0.2 ml of supernatant, 0.25 ml
Tris HCI buffer (50 mM, pH 7.5), 0.25 ml NaCl (100
mM), 0.25 ml KCI (20 mM) and 0.25 ml of MgCl, (4
mM). The incubation medium for Mg++—ATPase was
similar to the prior one except that it contained 120
mM NaCl, 2 x 10—4 M Ouabain to inhibit the ATPase
and no KCI. Both the mixtures were pre-incubated for
10 min, at 37°C before the addition of the substrate to
start the enzyme reaction. The reaction mixture was
incubated with the substrate for 15 min at 37°C.The
reaction was stopped by adding 0.5 ml of 10%
perchloroacetic acid (PCA) and kept in ice cold water
for 5 min. The inorganic phosphate (Pi) liberated by
the method of Fiske and Subbarow [15]. One milliliter
of the reaction mixture (containing lipid layer) was
pipetted out and 0.4 ml of 10% TCA was added to the
reaction mixture and heated. After heating, 0.4 ml of
2.5% ammonium molybdate solution and 0.2 ml of
amino napthosulphonic acid (ANSA reagent) were
added and the reaction mixture were heated at 80°C
for 15 min. The reaction mixture was cooled at room
temperature and diluted with 4.0 ml of distilled water
and was kept for 5 min. The absorbance was read at
640 nm against blank. The blank consisted of 1.0 ml
distilled water, 0.4 ml of TCA, 0.4 ml ammonium
molybdate solution, 0.2 ml of ANSA reagent and 4.0
ml of distilled water, but no tissue homogenate. The

unit of the enzyme activity was expressed as u mole Pi
liberated mg—1 protein h—1.

2.3.6 Lactic dehydrogenase

The activity of LDH was measured according to
Anon [12] as modified by Singh and Agarwal [13].
The tissue was homogenized (50 mg/ml) in 0.1 M
phosphate buffer (pH-7.5) for 5 min and centrifuged
(10000 gx30 min) at —4°C. To 0.01 ml of an enzyme
source (supernatant), 0.5 ml of pyruvate substrate (10
mg NADH in 10 ml of 0.75 mM/l pyruvate buffer,
pH-7.5) was added and kept for incubation for 45 min
at 37°C. To this 0.5 ml of 2,4- dinitrophenyl hydrazine
solution (0.2 g 2,4-dinitrophenyl hydrazine in 8.5 ml
of concentrated HCI and volume made to 1 liter) was
added and the mixture was left standing for 20 min at
room temperature. Finally 5.0 ml of 0.4 N NaOH was
added to the mixture and left for 30 min at room
temperature. LDH activity was measured by
monitoring the decrease in absorbance at 540 nm.
Values were converted into LDH units and expressed
as pyruvate reduced/min/mg protein.

2.3.7 Estimation of Protein

Protein estimation was made according to
Lowry et al [16] using bovine serum albumin as a
standard. Results have been expressed as mean + SE
of six replicates. Students ‘t’ test were applied
between the control and the tested groups to locate the
significant variations (P < 0.05) [17].

3. Results

In vivo 24h sublethal exposure of 40% and
80% of 24h LCsy of plant derived molluscicides in
AFP caused a significant dose dependent decrease in
the AChE, ACP/ALP, LDH and Na+K+ATPase
activity in the nervous tissue of snail I exustus. The
AChHE activity in the nervous tissue of L. acuminate
was 0.087 -p moles —SH hydrolyzed/min/mg protein
in control group of animals. Feeding of 40% and 80%
of 24h LCsy Annona squamosa seed powder
containing AFP caused significant (P<0.05) inhibition
in the AChE activety (96.25% of the control) in the
nervous tissue of /. exustus (Table 1). Snails fed with
80% of 24h LCs, of acetogenin and azadirachtin in
AFP for 24h caused significant reduction in AChE
activity (72.5% of control) was observed in nervous
tissue of snail 1. exustus.

The alkaline phosphatase (ALP) activity in
the nervous tissue of the snails was 1.08-u moles/30
min/mg protein in control group of animals. There was
a significant inhibition in the alkaline phosphatase
activity in the nervous tissue of /. exustus fed with
AFP containing sublethal concentrations (40% and
80% of 24h LCsy) in different plant derived
molluscicides. Maximum inhibition was observed
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when the snails were fed with AFP containing 80% of
24h LCs of Azadirachta indica bark powder (63.86%
of control). There was no significant inhibition in ALP
activity in the nervous tissue of snails fed with AFP
containing 40% of 24h LCs, of all the plant derived
molluscicides, except AFP containing azadirachtin
(Table 3).

The acid phosphatase (ACP) activity in the
nervous tissue of the vector snail I exustus was
observed 2.05-p moles/30 min/mg protein in control
group of animals. There was a significant inhibition in
the acid phosphatase activity in the nervous tissue of /.
exustus after the exposure of 40% and 80% of 24h
LCsy of the plant derived molluscicides containing
AFP. Maximum inhibition (43.9% of control) in ACP
activity was observed in the nervous tissue of [
exustus fed with 80% of 24h LCs, of azadirachtin
(Table 4).

The lactic dehdrogenase (LDH) activity in
the nervous tissue of the vector snails . exustus was
333.59 p moles/30 min/mg protein in control group of
animals. Maximum reduction in LDH activity
(64.13% of control) was observed in the nervous
tissue of I exustus fed with 80% of 24h LCsy of
acetogenin in AFP (Table 5). Feeding of 40% of 24h
the nervous tissue of /. exustus.

The Na'K" ATPase activity in the nervous tissue
of the vector snail . exustus was 1.05 Pi liberated p
moles/30 min/mg protein in the control group of
animals. Feeding of 40% and 80% of plant derived
molluscicides inside AFP caused significant reduction
in the activity of Na'K ATPase in the nervous tissue
of I exustus. Maximum inhibition (20.95% of control)
was observed in nervous tissue of /. exustus fed with
80% of 24h LCsy of A. squamosa seed powder
containing AFP (Table 6).

Table-1 Effect of in vivo 24h exposure to 40% and 80% of 24h LCsyin AFP of different molluscicides on
acetylcholinesterase activity in the nervous tissue of 1. exustus.

Treatments AChE-p moles-SH hydrolyzed/min/mg protein
40% of 24h LCs 80% of 24h LCs
Control 0.080 + 0.002 (100) 0.080 = 0.002 (100)
A. squamosa seed powder 0.077 + 0.004* (96.25) 0.050 +0.002* (62.50)
A. indica bark powder 0.058 + 0.004* (72.50) 0.048 = 0.003* (60.0)

Acetogenin

0.061 + 0.002* (76.25)

0.058 + 0.003* (72.50)

Azadirachtin

0.064+0.001* (80)

0.058+0.003* (72.5)

Values are mean SE of six replicates.

Values in parentheses indicate percent enzyme activity with control taken as 100%.
(*) Significant (P<0.05) when student's t-test was used for locating differences between experimental and control

group of animals.

Table-2 Effect of in vivo 24h exposure to 40% and 80% of 24h LCsyin AFP of different molluscicides on alkaline

phosphatase activity in the nervous tissue of 1. exustus.

Treatments ALP-p moles/30min/mg protein
40% of 24h LCs 80% of 24h LCs
Control 1.08+0.06 (100) 1.08+0.06 (100)
A. squamosa seed powder 0.98+0.07 (90.74) 0.77+0.06 (71.29)*

A. indica bark powder

1.02+0.06 (94.44)

0.69+0.02 (63.86)*

Acetogenin

1.040.06 (96.29)

0.75+0.05 (69.44)*

Azadirachtin

0.86+0.06 (79.62)

0.79+0.07 (73.14)*

Values are mean SE of six replicates.

Values in parentheses indicate percent enzyme activity with control taken as 100%.
(*) Significant (P<0.05) when student's t-test was used for locating differences between experimental and control

group of animals.
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Table-3 Effect of in vivo 24h exposure to 40% and 80% of 24h LCsyin AFP of different molluscicides on acid
phosphatase activity in the nervous tissue of 1. exustus.

Treatments ACP- n moles/30min/mg protein
40% of 24h LCs 80% of 24h LCsy
Control 2.05+0.05 (100) 2.05+0.05 (100)

A. squamosa seed powder 1.18+0.02 (57.56)*
1.53+0.02 (74.63)*
Acetogenin 1.13+0.02 (55.12)*

Azadirachtin 1.04+0.03 (50.73)*

0.99:£0.02 (48.29)*
1.4+0.04 (68.29)*
0.93+0.02 (45.36)*
0.90+0.02 (43.9)*

A. indica bark powder

Values are mean SE of six replicates.

Values in parentheses indicate percent enzyme activity with control taken as 100%.

(*) Significant (P<0.05) when student's t-test was used for locating differences between experimental and control
group

Table-4 Effect of in vivo 24h exposure to 40% and 80% of 24h LCspin AFP of different molluscicides on lactic
dehydrogenase activity in the nervous tissue of 1. exustus.

Treatments LDH- p moles/30 min/mg protein
40% of 24h LCs 80% of 24h LCs
Control 333.5942.3 (100) 333.5942.3 (100)
A. squamosa seed powder 266.38+0.83 (79.85)* 259.26+0.88 (77.71)*

A. indica bark powder

330.5942.3 (99.1)

265.09+0.88 (79.46)*

Acetogenin

277.3244.5 (83.13)*

213.96+1.3 (64.13)*

Azadirachtin

306.4+1.04 (91.84)*

269.87+0.88 (80.89)*

Values are mean SE of six replicates.

Values in parentheses indicate percent enzyme activity with control taken as 100%.

(*) Significant (P<0.05) when student's t-test was used for locating differences between experimental and control

group of animals.

Table-5 Effect of in vivo 24h exposure to 40% and 80% of 24h LCsoin AFP of different molluscicides on Na'/K*
stimulated ATPase activity in the nervous tissue of /. exustus.

Treatments Na'/K" stimulated ATPase- moles/30min/mg protein
40% of 24h LCs 80% of 24h LCsy
Control 1.05+0.003 (100) 1.05+0.003 (100)

A. squamosa seed powder

0.56+0.006 (53.33)*

0.220.01 (20.95)*

A. indica bark powder

1.01£0.01 (96.16)*

0.74+0.001 (70.47)*

Acetogenin

1.0+0.01 (95.23)*

0.94+0.001 (89.52)*

Azadirachtin

0.9+0.008 (85.71)*

0.46+0.02 (43.8)*

Values are mean SE of six replicates.

Values in parentheses indicate percent enzyme activity with control taken as 100%.
(*) Significant (P<0.05) when student's t-test was used for locating differences between experimental and control
group of animals.
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1. Discussion

It is clear from the result section that snails fed
with sublethal concentration i.e. 40% and 80% of 24h
LCs of different molluscicides inside AFP caused a
significant inhibition in acetylcholinesterase (AChE),
acid/alkaline  phosphatase = (ACP/ALP), lactic
dehydrogenase (LDH) and Na'K'ATPase activity in
the nervous tissue of /. exustus. Inhibition of AChE
causes accumulation of ACh at the synapses, so that
the post synaptic membrane is in a permanent
stimulation which results in paralysis, ataxia, general
lack of co-ordination in the neuromuscular system and
eventual death. Alkaline phosphatase (ALP), which
plays a critical role in protein synthesis, shell
formation and other secretory activities its inhibition
may result reduction in protein level in gastropods.
Acid phosphatase (ACP), a lysosomal enzyme which
play an important role in catabolism, pathological
necrosis, autolysis and phagocytosis was also
inhibited by these plant derived molluscicides inside
AFP. There was a significant reduction in the activity
of Na'K'ATPase when the snails fed with AFP of
different plant derived molluscicides. Na 'K ATPase
an essential enzyme of neurotransmitter process that
maintain ion gradient, electric potential of membrane
and osmotic balance. The persistence of sodium
channel activation stimulates sodium influx, which
alters the activity of Na'K'ATPase to pump out
sodium and evoke neurotransmitter release. The
disturbance in action potential during the exposure of
AFP might be critical for snails. Inhibition of LDH
activity by all the plant derived molluscicides
incorporated inside AFP indicates that they act on
anaerobic metabolism in the snail body. Effect of all
these plant derived molluscicides taken in the present
study when dissolved in aquarium water directly also
caused significant alteration in different enzyme
activities in the nervous tissue of vector snail L.
acuminata.

The treatment of Azadirachta indica oil and
azadirachtin caused significant inhibition of AChE,
ACP/ALP, LDH and Na'K'ATPase activities in the
nervous tissue of snail L. acuminata. Annona
squamosa seed powder and acetogenin caused a
significant inhibition of AChE and Na'K'ATPase
activities in the nervous tissue of the snail L.
acuminate. It is clear from the present study that the
plant derived molluscicides which are used earlier in
aquarium water directly against harmful snails [
exustus, when used in AFP (which is consumed by the
snail) is effective selectively in similar manner in
killing them. It can also be concluded that the delivery
of the molluscicide might be improved by the
development of bait formulation containing both an
attractant and a molluscicide which would be ingested
by the snails. An ideal molluscicide would release no

poison into the environment and would contain a
diffusion or slow-release attractant or chemical
stimulant that attracted the snail to its surface or
induced the snail to ingest a particle.

The use of bait formulation would allow target
snails to be removed selectively with minimal adverse
effect on the environment. The harmlessness of the
plant derived molluscicides inside the bait formulation
to non target organisms and environment makes these
suitable for integrated vector management.

2. Acknowledgment

Author is thankful to the authorities of
Mahatma Gandhi P. G College, Gorakhpur for
providing lab facilities.

Correspondence Address:

Dr. Farindra Tiwari

Post Graduate Department of Zoology

M. G P. G College, Gorakhpur 273 001, UP (INDIA)
E mail: drfarindra_mgpg@rediffmail.com

6. References

1. Singh O., Agarwal RA. Toxicity of certain
pesticides to two economic species of snails in
northern  India. Journal of Economic
Entomology 1981, vol. 74, pp. 568-571.

2. Agarwal RA, Singh DK. Harmful gastropods
and their control. Acta Hydrochimia
Hydrobiology 1988, vol. 16, pp. 113-138.

3. Godan D. “Pests slugs and snails. Biology and
control” (ed., Dora Godan) translatd by Sheila
Grouber, Springer Verlog. Berlin Heidelberg
New York 1983.

4.  Marston A, Hosttetmann K. Plant
molluscicides. Phytochemistry 1985 vol. 24,
pp.639-652.

5. Marston A, Hosttetmann K. Antifungal,
molluscicidal and cytotoxic compounds from
plants used in traditional medicines. In:
“Biologically Active Natural Products” (Ed.
Hosttetmann, K and Lea, PJ). Clarendon Press
Oxford 1987 pp. 65-83.

6. Ndamba J. 1995. Response of the molluscicidal
berry plant Phytolacca dodecandra to different
climatic and edaphic conditions. Tropical
Agriculture, 1995 vol. 72, pp. 135-140.

7. Singh A, Singh DK, Mishra TN and Agarwal
RA. 1996a. Molluscicides of plant origin. Biol
Agri Hortic 13:205-252.

8.  Singh K, Singh DK. 2000. Effect of different
combinations of MGK-264 and piperonyl
butoxide with plant derived molluscicides on
snail reproduction. Arch Environ Contam
Toxicol 2000 vol. 38, pp. 182-190.



Academia Arena 2013;5(4)

http://www.sciencepub.net/academia

10.

11.

12.

13.

14.

15.

16.

17.

Singh K, Singh A, Singh DK. Molluscicidal
activity of neem (Azadirachta indica A. Juss).
Journal of Ethnopharmacology 1996, vol. 52,
pp- 35-40.

Thomas J. D., C. Kowalczyk, and B.
Somsundaram, 1989. The biochemical ecology
of Biomphalaria glabrata, a snail host of
Schistosoma mansoni: short chain carboxylic
acid and amino acids as phagostimulant.
Comparative Biochemistry and Physiology,-.
93A:899-911.

Reyes FR, Santos AC. 1931. Isolation of
Anonaine from Annona squamosa Linn.
Philippines Journal of Science 1931, vol. 44,
pp. 409-410.

Chattoraj AN, Tiwari SC. 1965. A note on the
insecticidal property of Annona squamosa
(Annonaceae). National Academy of Science
India Proceeding Sec B (Biological Science)
1965 vol. 35, pp. 351-353.

Mukerja T.D., Govind R. Indigenous
insecticidal plants:1I Annona squamosa. Journal
of Indian Research (India) 1958 vol. 17C, pp.
9-15.

Singh K., Singh A., Singh DK. Molluscicidal
activity of 311 different combinations of the
plant products used in the molluscicide
Pestoban. Biological Agriculture Horticulture
1995 vol. 12, pp. 253-261.

Tiwari, F. Chemoattractive effect of amino
acids against Lymnaea acuminata snails. World
Journal of Zoology 2011 vol. 6, pp. 117-119.

Li X-H., Hui Y-H., Rupprecht J.K., Liu Y.M.,
Smithy D.L., Chang C-J., Mclaughlin J.L.
Bullatacin, bullactacinone, and squamone, a
new bioactive acetogenin from the bark of
Annona squamosa. Journal of Natural Products
1990 vol. 53, pp. 81-86.

Madsen, H., 1992. A comparative study on the
food locating ability of Heliosoma duryi,
Biomphalaria  cameruensis  and  Bulinus
truncatus (pulmonata:planorbidae). Journal of
Applied Ecology,-. 29:70-78.

18. Tiwari F, Singh DK. Behavioural responses of

the snail Lymnaea acuminata to carbohydrates
in snail attractant pellets. Naturewissenschaften
2004 vol. 91, pp. 378-380.

19. Tiwari F, Singh DK. Attraction to amino acids by

Lymnaea acuminata, the snail host of Fasciola
species. Brazilian Journal of Medical and
Biological Research. 2004 vol. 37, pp. 587-590.

4/6/2013

20

21

22

23.

23

24

26

27.

28

29

30

. Tiwari, F., Singh DK. 2007. Toxicity of plant

derived molluscicides in attractant food pellets
against snail, Lymmnaea acuminata. Iranian
Journal of Pharmacology and Therapeutics,
6:103-107.

. Tiwari, F., Singh, K. and Singh, D. K. 2008.

Enzyme inhibition by  different bait
formulations in the nervous tissue of the snail
Lymnaea acuminata. Chapter XIII,
Environmental Pollution and Toxicology, pp
115-128.

. Tiwari, F. 2012. Bait formulation toxicity of plant

derived molluscicides in attractant food pellets
against vector snail, Lymnaea acuminata.
World Journal of Zoology, 7(1):55-59.

Tiwari, F. 2013. Behavioural Responses of
Indoplanorbis exustus Snails Against Different
Amino Acids in Bait Formulation. Researcher,
5(4):16-18.

. Ellman G.L., Courtney K.D., Andres V., Feather

Stone, R.I. A new and rapid colorimetric
determination of acetylcholinesterase activity.
Biochemical Pharmacology 1961 vol. 7, pp.
88-95.

. Bergmeyer, U. H. Methods of enzymatic analysis.

Academic Press, New York, 3rd Ed., p. 1129,
(1967).

. Svoboda P., Mossinger B. Catecholamines and

brain microsomal Nat/K+ ATPase. L
Protection against lipoperoxidative damages.
Biochemical Pharmacology 1981, vol. 30, pp.
427-432,

Fiske C.H., Subbarow Y. The colorimetric
determination of phosphorus. Journal of
Biological Chemistry 1925 vol. 66, pp. 375-
400.

. Legrand, C., Bour, J. M., Jacob, C., Capiaumont,

J., Martial, A., Marc, A, wudtke, M., Kretzmer,
G., Demangel, C., Duval, D., Hache, J. Lactate
dehydrogenase (LDH) activity of the number of
dead cells in the medium of cultured eukaryotic
cells as marker. Journal of Biotechnology 1992,
vol. 25, pp. 231-243.

. Lowry O.H., Rosebrough N.J., Farr A.L., Randall

R.J. Protein measurement with folin phenol
reagent. Ibid. 1951 vol. 193, pp. 265-275.

. Sokal, R. R. and Rohlf, F. J. Introduction to

biostatistics. W. H. Freeman and Co., San
Francisco., p. 107-115,(1973).



Academia Arena 2013;5(4) http://www.sciencepub.net/academia

[3] HARBIRNESES? WTHZERERERRARKNESEN?
7K 4 (Zhang Dong Sheng)
Email: zhangds12@hotmail.com; zds@outlook.com

[HERZE] . BRNESERETRENERESESN. E&x BRERRNAKHRTEIERE T BRI
FHEER, PHRET,, BBRHETEN my. XEE IR HME T /%0 RS B, 25565
FIER . )T UM R RS — M. — BB, BRI AR RngkKK R, £5
HARANET . BB, BiFSERGESE AR NME T, RIS 58 b BT
WA —1, BAAERKET SR BrDURE S R R T AT SEBR B BT S
HRESRARHESENmG A, XAV R AR NG IR A4, ESMRu, HTHE
ol <0 I % AR B RN S VYR S BT D D I RGub S S K 6 38 VAR SO A DVAG VA R 22 T BTN TNISY AN
FEAEAMBIE S TR, XA R R v TERL 306 R 0 J5 R o 33 g B 2 A2 FH TG VR IE S PRI P B 2k 1]
Y. EBEEAHRAZAERRBESEN nMERAX (d) , FHBIE: BRANESENREEE
MR 2 EREES A, —RAEREREES KRR K RS, RFERFERN.
[Zhang Dong Sheng. f+4 ZRIAKELSEN? WAL ERFEREERKNELSEN? Academia Arena
2013;5(4):8-13] (ISSN 1553-992X). http://www.sciencepub.net/academia. 2

(i) © S SRR R, BRI, SURAYESIEE | AN R T B
TELFCKE EAVBE RGN, © IO RHE 08

i}

i/

)| StREE-YI, BUARAT DA OR < B A R T30} 1

BIRARESES m, SRR BN MR-
Yol 1951 77 Re 8 1 SR A2 T B 9 4R A RE 1 S
RATHIERR . Zi— RSB R <RI AR AT
REB T —FAEMFEBE R R, Wi Rk Bk
re— PP BRI ARSI, AR R iR R AL 5
SRR . R M BOK KRS, FRA
Rk T e miR T S e iEm . s
1 25 AR S AT SR IR B < S PR i e
T < PN AT <2 o 1 e RV 1T e 2R R A
LAY D) o X (7 N/ POl B¢ s s s S T} Sy e
FE R T TR KL ve i, il A & B K
BT SARBREE K ) 1E- KL T3 . BT E SN
BRI B3R5 13 Bt . Rk i L
RE WL X6 AN B i 2R R 2K, — AR e )
RLT 2200 B — BARFI RIS 6], TRA 4 Falag
Phe 1%0 PEASEKPE P A IFAR LK 2%, IR
LR SRR 7 R T AL 5 AE A AR A S B 3%,
IERL TR BRI T 3B s 4% XU T o

Eeit i rREE R RAENILE, R
25 e TR, REEMIKHUE RSN BT
A {17 P A
ARBKL T, R E MR R R, Rl R
o EANIMEHF R, BIFAMLRK, IR
TR

R BRI R R IER R, A4, HEM
Iz, MUBRFEESESES, REFAYEK

PRAEANE R MBS AAERE 15 LU Ur R PR S i
P BRI, AR ZIAN, WP A 5
AR EL 22 I F S S AT RT LS I Rh e oK Y
RERL T MR 1o T RIS mg AR
AR AN, FIARZE 109 65, Xt SR
FATHITH S R B R 2 T Lk 107 g/em?
PRz Y708

55 3 e R S ) B R KO AR A B 2 R 3
£ AR EAE G T IR B BIR S £ — AN IER
T, A EERUE BIR R A St E S 58 SR
3X AR H R8T B TE SR 45 1] B0 B BT F 9. 1K
LA AR A AR SR i e P 2 i TR TR B VR R B [5G
W REE RN S, (FEETHRET T,
P T A LR BIRR S E SR
SNV T, B 5ARMAST R K
Yo RS AR LR —HE R

(1] . SEFLARIE M, GRWFR, Tohekk, JHR)
EHMFER R, ERFEAR, ZJIANAERT
SRR RS A A AR

TH(la) RESRBRANEMEFHEES
HMEZNERREAR,

T, M,=(C */4G)x(h 27x) = 107gk " (1a)

M,— B S REEE; Re— B 07
7, Ty-BRMAF¥E R, EIRE, me—BIFAE
A1 Ry, EME SRS SE, A Mvg




Academia Arena 2013;5(4)

http://www.sciencepub.net/academia

DANER M E Ry LRI, «-P/R2%E
WoB = 1.38x 10™g.emisik , C— ot i =
3x10"%cm/s, h--¥ B 7 % %1 = 6.63x107%'g.cm?/s, G —
-FA 5 KR = 6.67x10 2 cm®/shg,
THREESERKEEAR, T,M,=(C%4G)

x (h 12m6) = 107gk M (1la)My— BRI S RAEE ;
Re—BIMMIA LR, To-RFMMAERE R, L
MR, me— RS2 Ry LHIE S8R5
MR, mg RN = TR, EMAERE R
ERmg, %51

Mg BESRRIEMIL 2 Ry IR TR mg,
{2 R B A A S B PR IR 5 A 2 SUREZ D,

C'mg = kT, @ =Ch2ah s =vhi2e  (1b)

FRAfE S LTRSS | SO 7 R IR R AR

GMy/Ry = C?%/2 Pl (1c)

(1o)X BIRAFERIRERM. FHH (1) 0
(1b), 1RZ 5 HE S BRI HT A 2 (1d),

Mg My, = hC/87G = 1.187x10"°¢” (1d)

[2] . B M, WEEEN m. EHEMFAER R,
BRI . ARQKWER SRR M, XE
SRH mEHM TR R KI5 Ry SHEL T
Foc H1F4, BP Fog = Foce

*%ﬁﬁi Mb EﬁE ij:x‘j Mss Bﬁgljj’ *ffﬁﬁ

MM, = hC/87G = 1.187x10°¢° (1d)
M(1d) R4 238 x 2GIRY, 13,
2GMpms/Ry,? = hC/4nR,’ (2a)

BT meM, = const, AR _EE, BE M, ZEH
%ﬂﬂfﬁﬁ ij:x‘j mssﬂgglj] = qu’ E}itt:]: sz,
ﬁﬁ,—ﬁ Mb ﬂ-‘u mss#‘]%%;o é\glj] Fbgj.‘j’

Fbg = ZGMbmss/sz (2b)
H(1c) R 2GMy/R, = C2, 148 Ay,
2GMpmg/Ry* = Myx CY/Ry, (1ca)

Hi(Lca) il I, 2GMymg/Ry* A& 21 M, 7EFH AR
ﬁﬂé’/ﬁé Rb J:X‘j‘ mss E@%ljj Fbg’ ﬁﬁ mssXCZ/Rb )”ﬂz%
mss EAEIE C 7E Ry MBI JEE 2 (B SUHX I 13
PR MHZEIZ ) 0 17 Foeo M (2a), (1ca) 13,

Foe. = hC/4nRy? = mex (CY/Ry) (2c)

m‘ljl_l-n Fbc %% mssE Rb J:é}% Mb@iﬂﬁ‘j‘m
B . Wk, (1c)F1(1d), (1ca)fil(2a) HFRA mg
# R, LE% M, B8, M X mo 155 HE
‘El‘jjﬁngﬁf liii} CZ/Rb EdEIEILZ Mg E@%‘DBDEEO

5 Fog = Foe= 2GMymy/Ry> = hC/4nR,’
Mesx(CY/Ry) (2d)

i (2d) , hC/A4nRy= mMCYRy , 1M MgC?
Ch/2m\s, FITLA hC/4nR, = Chi2mhs, Hi(1b), FTLL,

)\vss = 2Ry = Dy, (29)

(2e)IEHESEH m AHMAYE R, b
R KET BIF M, I E# Dy, XK m 7 BIH

RRFEE LIEF), FIAEE LN Fp = mex
(C*IRp)»

AR, WA S1%, R OEF T My, 1
ERT, Ha05l7) Fyy SEEELH FooE Ry LIE
i &

Fng = Mesx (GMpn/Ry?) (2
Frec = mssX(CZ/Rb) (Zg)
ﬂ:‘%(Gl\/lbn/sz) = Mgsx (CZ/Rb) (Zh)

tb#i(2h) 5 (Lea)=, £ N RQI)MMIEKIET,
TR AN

2Mp = Mpn (2i)

M@DERAT I, 2] SRS, i My /22
/e BN AN R, RO RE T A

(1c) o 1M My PR EMEF Ty, BREZU,

FEAEMREOCHRENIIARRRE, £HRE
ENZET A MIEBANTEFRER 2 £,

[3]1 . B M, BRRES—NEEHRE my,. ©

1%, FEHRE T 1 A B EE A

AE xAt = h/2n[ © (3a)

EHTESH R[] E, WEW TS8P S/ BIF
Mpm = M= (hC/87G)" =1.09x107%g, AR Ryn=
(Gh2nC® )2 = 1.61x10® cm, F tym = Ron/C =
0.537x10 s, X I TERLTm, Kk, Fitgm BEAZ I S 5L
PEETE], 2 FH Compton Time . frLl, XE/AEFAS
BHTHHER:

ly, = 2tpmXMpmC?=2x0.537x10*sx1.09x10°gx9x
10%° = 1. 054x10~Fgem?/s.[1 B2 1 (3b)

h/2n =6.63x10 %'/2n = 1.06x10~“g.cm?/s.  (3c)

i1 b 2 s R LT e AR, |,
0 g = 2tpmX MpyC?: = hi2n =11 H FIA (3d)

PLTE SRR AT AT B ) — AN S 4R SR T mg (SR
Lo (3% 0 A ., MR, mgM, = hC/8nG =
1.187x10™°g?, J LA,

I, = MC?>2t [ = C?hC/(8nGM,)>2R,/C = C*hC/
(8n1GMy) *2>2GM,/C® = h/2m © (39)

(e)iE E— BIAKE— ms, TR, HE
EEHE 1, 15 M, m FIEKRXDPERX.

8530 BRI M, IR/, ERIRFTR
EL5H me 5 B EHET 1, B,

I, = mC?>2t[1 =h/2m=1 k4% (36

M 1 R EAG R E=f/Ms B &, Kk, &4
BRI me TEWE IR RS, R %0 A E— 0 T4
R R

Haz, UANQRATAERMEH, maM, =
hC/8aG , —/MHEH] M, RITR—MEER ms. FTEA
My Bl Mg & ——STRIFRRAEOC R, me HATRE— A —
A Hb BN SR Ry R, AT RE R —ie R 2
ANE S Mo

2%, BIFRH 2 HEAREIE SRR my A RE A --

d‘Eb
P IRE SR IR A T A,
T, ~ 1077 M, 2 BB (30)
- —dry = 31077 M,2dMy, (3h)




Academia Arena 2013;5(4)

http://www.sciencepub.net/academia

WREAM, = 140 my, N—dr, 52 IR RS2
AR I my 2 [B] B T i[RI B B[R] . R )b,
—dt, & 3x107% M2 dM, = 3x107"Mpx Mymg, &
0. 356x107°M,, (3i)
Eetur, 24— AN M, = 107g B, K4
2 MERIE my, BB 7% ) [R] R B [ A
—-dty, = 0. 356x107%6x10%g = 0. 356x102's.

[4] . 517768, FEEAEHNREFELSEN my)
¥ 3 MENFRENEHEZLEN —KAR,

m,C* =T, = Ch2mhi(= vih2n)  (1b)

(b2 E £ 5E8 m £ R, £ 3 MEEEF N
BHAR, ERETFHEPHERN 2 MR,
B4R B81E m, FEITHPRIAR, ELHMN
FIERT RN ARITF .

1%, i, BAEREE TATARBH AN 1A% AR
S B o X BHAZ O B A% TREAR 2 v R A R AR 7
2 WHE A NERFRER AR, XA
AT T2 7 K ae g . MR IR
%, AJiTE H=1.0079. 2R T H,= 4.0026.
YR BN R R N, 4H BN 1A Heo B
1.0079x4 - 4.0026 = 4.0316 --4.0026=0.029 . fij
0.029/4.0316 = 0.00719. #/&if, 24 4H RN 1
N HM, RETH2 7HRER K.

EF02 70 4R RENIR LA T
2T + 2 AN EHRT + 3N EEDET (= 3
%) o P12 A2 S RIS K A T A 22 AR 2 3
SRER-P. 2 MIEHRTFSERE 2 MBI E
KA y— B8, BN STEE. IERIXEERE
KT (= T MER & RIS s 4E R K BHAZ O
Jo 0 v IS B, A8 R BH P R S I FE
TREFLIN 1.5x107k, AN ok H 4 O EUR T i
B MRSkl = 2 R H S RED
T (LD o N7 YERERBIAZCIRFE T,
WA Z R ERe TRk G

MIHMZ R EREET (52 ELLMRK
(IS T8) 4 R 8 25 HH R B AZ O o 24 15 BE DG T~ K FH
O IR Z IR B K BHR TR, B TR REE
1) B AT T 5 B 5 R PRI o 2K 3 B JiF e A K BH
0 i R EOE IR B OR BHR I, 2 BRI E
Ak, RIEAERZN 5,800k AU{EAEE & I
T ST H oK

2%, A, FRATKFHMZRERE KZ2 5800k

WKy 5800k A M NZMAEIFAE Ry LA IR Ty, W
AH LR BH 2R THI 8 S BE A 4R mge N: my =
KTy/C*> = 107 g, FHA R I3 K L = W/(2nCmy)=10"
Sem=10"" m. XL REMR, KRS KB
RERM Ay >10 " m (R FEREDY . AT W% . LR LYY
%,

10

3%, FORFE B AN A — A 0 S A A 11 R T
oL, REA—Haigk, EHIEEH 1100C K]
100C B, FikT 28?2 AR 77 1R
FAmp M, mpm 55847 x 1.67x107'g ~ 93x10*g,

A (1b) 3, «T, = Ch/2mh, EK7E 1100C
BT R B PRER S B K Moo = Ch/2akTy,= 2x10~
Tem, YT RSN, HAH Y E LR E
Mgi100=1.7%10* go EKTE 100C I BT R 5T (¥ #4045
FI . Xe0=2.3x10" em, 14T RS KE KK
LLAbk, HAHME LR mye = 0.15x10 g, B
M, TEFUEE R 1100C FEEE] 100C B, HJHH 4
i & Mg~ Mgoe=1.7x10"*g--0.15x10"
Ho=1.55x10"Yg, FHk, BMEET mMRHEFE
I EE R =1.55x10* g/93x107*g = 1.7x10"%, B &
i, 24 100 LM 1100C FEIRE] 100C B, R
B (E&) MR 175,

Ziid: Ao Bl /1B (mgC?) HIESHE(Ty)
B HE(Ch/2mAg) ) 3 PR TR 3 Pt E R 1T
PAEETBL (1b) SRR . RBET
mC* B FHARE (BT FE&REXFHHE
3, BB FRFE-SBRE T REEHRER
R BERSRE R RE, (EAEAAT S B BhRE#hEE
LTI BRI DAL H K. B. HE
AR s BRI A R0t & s
MRS, Co M LRIAITHE R, BIRKNE SR
S BRAE AR BT b 5 0K BH R 5 AT L o —
1, ZILZEMN. W5V ke B G
PRSI TE B 5E A K. E R 5R ST BRI A 24 1 5
775 &R OK PHE# B 5| DR R . 2
FEG TR AR, FB 2 AN il B X 3 SR
WIAMREACREX . D. "I, P ERKEIER
MNHAESE ‘BT EZRERRARKNESESN
RERTGHEMERRHEURESRELXE. HAR
ZREA-NHERNEE, WETENEMITE
i

AR, KB TR, TSGR S AR R,
AR FE IR R (HAESEBRIE AT, A4
HETENEREEUMSEEE., FRERNE
Ao MK ST HE AT SCRIXHE 21 B S br, 2N
M, MEA T SEbr M BUE . tedn, ) SO
AR RS RECE 51 i, T RE SR I BME DY
TR R AW o

(5] . f£F8HF, RABEFEELMRE R,
MR ARFEARAb) B RERL T, RiF
fE B ) Fe 2R ) R B AE T HALA 442 R, FHIRIE
(RERED Ty: T, HAHZS T BEARKERE; BRiR
KA EE R, SEPR EBRR—AN ™5 1) 8 IR K,
T, EsAH = TR KRR AR, . ESESt
mg, RN &




Academia Arena 2013;5(4)

http://www.sciencepub.net/academia

1%, BRI AR R, B 7 A A BE k. 2
MEEANFRHT, 2 HFHTEAEPPRSALE
WMo EATYBESHEAE 2 F 2 Masa &g, JLT
F A 1 2 sCESAS AT DL 3% S8 M s - 2R N Ak,
TN RESETAVNTRE T, E BN m, GRS
Ae) TILAGEsEHEIT Ry U4, TAE R, MIT4b
FERT my BIRE LT AT DA S T 7 s 21 P
iR R, BB 3 NMARa), (o), (I)HREEHTAE
Al BBIF ) Ry by AW T 2R N A0 AE B X
W [FIFE, NN E A REAGEH T 2IH
"] Ry bo TME—TTAT R, AR AN SMER T
KB ARE0D), B C*m = kT, = Ch2a)y, X
MAERERNE R, WEKDTET m, WELIE
SreeseEEMIET R, AL RIFERSNT, BOAE
TR RSN FRELIEN my.

2%, oSz, AR & 5] FRE AR N i
Ae, #BHRE TAERFR AR T IR —R R T, L
wifE (4 75 1B, fERBHH ORI, BEX
HIE AR EZN 1.5x10°k, Al m, = «T,/C*
= 023x10 g MR FETHEAELT (- 4
%) . KMFMIREY 5800 k, ®al & H 6] WG
EETRE, T 1100 C HIZLARNI KR 4T A2 4R ST RE
FH AN 6x107g BY/ME R 27 B IR R K3
To= 10"k, FT AR SHRARRE & A 5] J1ik

3%, BIRWTA KT m KRS REFR FEA
TIREREE] m, FTEEM R, b, FL, HATFTRERRH
B, MRTTH AR,

Fbgz = Fp. =2GMymy/R,”> = hC/4nR,’= mgx

(C*/R)

HEQc), Fy.=hC/4nR,? = myx (CY/Ry)

HHLH:.EU'_'L” Eﬁﬁiﬂﬁ M,, mg Ry, Tb—t’

Fhg /Foe =2GMpm,/(hC/4m) = 1 (52)

e BN R, MtinFE—NaeRER T my >
M UTHE mep B me FTEER) Ry I, B mg AN
(5a)z, EIEF], 2GMymy/(hC/4m) > 1, Kk, my
HBEE A 5] Jyk K B BE W . frbh, 752
TWEE, Tkt mg KEZAMRFGEE, #23
AT IR Ry T BT

4%, FEHE, BUE BN R, ML —AReEkL
F my < mg, R my HF mg FTEN R, b, ¥
mg fCN Ba)R, EIEFH], 2GMym/(hC/dn) < 1,
TR, mgolAl BT R, M B, B#E mg
1E Ry FARERE G my, X5 FEHE s
RIS T B B A 5

5%, [FEFERERE M S W, HBIFS R, ML
FIRE T B RSB my < my B, myo AT REHEN 2
WWE. BN R, EMRER TR, TUHEA
My, > My I My, FE BT R ARG 22 o

11

[6] . BiA M, ZEHMALE R, ERIIESIEN
m,, MINLEE, BR# R m 20 M IR L5
R, FEE RS2 HEe s iR fafE 2 A
SR [ A R AR SRR L R A R IR, #ER
B i = A R IR R AR X I B R 2. R
R HERA RIEHEREER M, RITESIE
5 myo

IR B R, ERTE G — 2 R A R
MR, — I BN KT mg =
KTy/C* (RS REARL A, R RSN N my
= «Ty/ C* [RIHR S B AR T myg, JC 13 SR A

VEFIN N, 1ENEESREM my 7EETHI R, b

W T —E R Ty, AR MK A T2 my 2
B7E R, EERUNOESD, o ol /5 —
AN s, MEE— B R B AR A,
m,, BEET IR A sE Bt e /ME, BRI REES
F R, 10 H B AR IR AR BB 40 5, SRS R
MELES m, BRSISEHEERER B FRRE
B BIF Ry, T30 BIF KIS

g T s a2 D S o | W =PV A
IR E Ty, FRIATES A m BT BIR
Fr RREGRER)NRS, BLkEZR
WEET, XMBEABRRN EE) FAK
E&EMNmy. QESSRH—m, HIERF. X
Am BN TFHARRE S MTA R FAIFT AR

R, B ERBAELE T RIA A B ZE K B
BLFX R, BT A A R MR — AN SO S TR SR AT
TREIH—AIERT

X SR AR A RE R R X ) (R
REX IR B AWM RE, BARKFR RS LR
PR RSP BES I ELFEK, HMEH
iR e P RIR K EE B ARSI SRR

B—. HEIASMIT AN FERE T, < T, (=
TR A A2 R i, SR AN Rk T R R
Mg BN myg, U AR RS-0 AN R A
BRI, TARTE Ry, b TR IR B P X R
F T, MFESTRERA my MR TSR B R b R
WA FRRIR, B AT K AL, T LLE &R
SR AR BIR R R, SN TS, HBIFH
TR%E mg TIAHMHUAE N T R, MRS R, bR
FE Ty, IXFE, ZJaniidst BIREIAA my 1IREZTE
RTH0 T, MRS, REKEERIMAHEECOER
TS K my TIEFBIZIRIFE N, m, BUXFEERN
WHERKESES . W5, BRI M, A
IR /N Ty AT b T e 17 AN 45 b ] 1 5 R 5 2E 4
SR, AR AR B IR R R, HL R AR IR
AN 2 TR Mpm & 107 g IR /NG| 77 SR IRAE 3
BRI T B v A,




Academia Arena 2013;5(4)

http://www.sciencepub.net/academia

B AR R, KA SR AR E T, >T,
I, BRFEAN IR HI R my > mg I, BRIRS
AR A W BT A A I 1) e T RE B DA I SRR 14 5 e
M, 1 Ry JaF#AK Ty, ELEAFMESEHNFTA AEE-Y)
Fidyik. db)E, FRIFEBIASEREZAK, B
HhFER SR RS, IR R B 1R R
MERE, AR AMEALET X, HEIR)E
VAR RN 2 A Mpm & 107° g 155 /)N BRI E 50 2
(A o, B

B=. RIS R ML HREE Ty, = Ty i,
PRI 9 Hh 5 R 2% R RE B BUAE SRR Ry BT — mg
%, WO BRI A B RER I AL M, AT R, 1Y
m, MAERE T, BB, TRIMFTERSERMEE
TR EEAEZMIEIR, (3] L s = KA
giR.

&R

BIAER R, LA HIE SRS my 5
A PR Hh E 7 e 1 (K BE XIR R  Bl, X R —ANFF
=0 A o= O Y N = a1 ) = DA s
(R FrfEeE GR) KN, 5KHERS W
SRR S T A S AT A 2 BB B A 4 X G,
AN T ER B HTIE <B4 )RR TR B
HE.

[7] . BEHER

1%, SEJREAS AR RIE T2 M, 5 i,
XS BT S0, BTl N RE ] & g B
WA RE T LLIER MR . B 23K hr vl i <
b X SRR EAGE A R, EE A
BARMABCEAIER —FE, AREE I3,

2%, fEEMSHRMESK R R, LKV
ARAA)GE, S EIRR G E S5 5 AR ph IR R
E. HHFELEEHTH m AR, FrUMhR
REFE BRI AR R At my, BOMLEE, IXFHRRERTE
TR EMAPFTES. HAR (1d) Wi, E4EE
5 m HENNBRRTERRE M, K&, MH
M, KBS —A mg ZJG, M, SLEIZD, F—4 my
SRR, XA M AR . IR
ELRS m, NER, BAE m KEARBTHIIE b,
HBERXRESB/PMILLETER 10% 4. MHRH, o

4/9/2013

12

RRBIRS KB L dE R ) BRI X SRR,
BATRER A FREE I 10°6F, FWHES m,
Bxf, XARES? XMRISBOKN wEXAE T
BR A R B ) R T o B e R 5 1, IXIE R B B 5E
EHRWHEEKWIER . FE, WRKB &
FE5RIR m SRR ERTRIEXT, RFEHE
B RSE SRS m, TH? XBRZUARE
(bR

3%, Giik: Bk, BRARHESEHMEE
S e i Ve L v e IX 3 e UL 16K R X3 B AR B Y
.

B8

SER:

[1]. Z9E— B /R /2B BRI e B = AR
JiAt:, 2000.

[2]. SKIEAE:  CRETIR RIS R H 2 — S ik )
http://www.sciencepub.net/academia/aa0411/004
12774220411 23 30.pdf

[3] TRl A= O 5B G P AN R NE BT R (1
FEREWUE: T AN A R R T A s A
= A N - S
http://sciencepub.net/academia/aa02012,
Academia Arena 2010;2(12):72-818].
1553-992X),

[4]. TR T e ) =70 B o ANt R A

Al 1999,

A CRRAYEZE) o BIEEEFHEAR R

11,2000, 4.

[6] fl& ¥ (MMFEHEE) .

Hr[E. 2002.
Zytgrerg LI

HARAE . 2001.8.

TR RRIE M, FE SRS m/ IS S 1
= h/2n, —ANBIAMSEER Im= 4GM,/C.
http://sciencepub.net/academia/aa0303/01 1359a
a0303 1 5.pdf.

TRE: CRICFEHMIR) 55 R R R

KR, 2002.2.

(ISSN

[5].
B WAL, JE5T
(71 (KFHaRet) . diE

(8]

[9].



Academia Arena 2013;5(4) http://www.sciencepub.net/academia

What are Hawking’s Radiations? How to Explain Them Emitted From Black Holes With Classical Theories?

Zhang Dong Sheng 5Kii4:  Email: zds@outlook.com; zhangds12@hotmail.com; 4.19.2013.

[ Abstract] . Hawking’s greatest contribution to black-hole theory should be to find out having the temperature T,
on the Event Horizon of black holes and emitting Hawking quantum radiations mgto its outside. Howecer, Hawking
didn’t find out the exact formula between mg and mass M, of black holes. In this article, author derived a correct
formula (1d)-- mg M, = hC/8nG = 1.187><10"10g2. It let us clearly know the mechanism of blaxk holes to emit
Hawking radiations mg, etc.

[Zhang Dong Sheng. What are Hawking’s Radiations? How to Explain Them Emitted From Black Holes With
Classical Theories? Academia Arena 2013;5(4):8-] (ISSN 1553-992X). http://www.sciencepub.net/academia. 2

[Key Words] . Black hole; Hawking quantum radiation; temperature on the Event Horizon of black hole
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Abstract: In this paper we will discuss that today’s the most popular web sites are suffering from the server
congestion, and they are getting thousands of requests every second from the client. The heterogeneity and
complexity of services and applications provided by web server systems is continuously increasing. Traditional web
publishing sites with most static contents have being integrated with recent web commerce and transactional sites
combining as dynamic and secure by services. The most understandable way to cope with growing service demand
and application complexity is adding hardware resources because replacing an existing machine with a faster model
provides only temporary relief from server overload. The need to optimize the performance of Web services is

producing a variety of novel architectures.
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Introduction:

The quality of service and the response times
can be improved by decreasing the network load. One
way to achieve this is to install a Web caching service.
Caching effectively migrates copies of popular
documents from Web servers closer to the Web
clients. In general, Web client users see shorter delays
when requesting a URL, network managers see less
traffic and Web servers see lower request rates. An
origin Web server might not only see lower requests
rates but primarily will experience a lower server load
because files will be fetched with an If-Modified-
Since GET HTTP request. Web clients request
documents from Web servers, either directly or
through a Web cache server or proxy. A Web cache
server has the same functionality as a Web server,
when seen from the client and the same functionality
as a client when seen from a Web server. The primary
function of a Web cache server is to store Web
documents close to the user, to avoid pulling the same
document several times over the same connection,
reduce download time and create fewer loads on
remote servers.

However, a hierarchical caching architecture
needs powerful intermediate caches or intelligent load-
balancing algorithms to avoid high peaks of load in the
caches that will result in high client latency. On the
other hand, distributed caching has very good
performance in well-interconnected areas without
requiring any intermediate cache levels. Nevertheless,
the deployment of distributed caching on a large scale
encounters several problems, such as large network
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distances, high bandwidth usage, and administrative
issues.
Web Tier
The Web tier of Java EE application server is
responsible for interacting with the end user such as
web browsers primarily in the forms of HTTP requests
and responses. It is the outermost tier in the
application server, closest to the end user. At the
highest level, the Web tier does four basic tasks:
e Interprets client requests
e Dispatches those requests to an object (for
example, an enterprise Java bean) that
encapsulates business logic
e Selects the next view for display
e  Generates and delivers the next view
The Web tier receives each incoming HTTP
request and invokes the requested business logic
operation in the application. Oracle Web Cache is a
content-aware server accelerator, or reverse proxy, for
the Web tier that improves the performance,
scalability, and availability of Web sites that run on
Oracle HTTP Server. [1]
Web Caching Architectures
The performance of a Web cache system
depends on the size of its client community; the bigger
is the user community, the higher is the probability
that a cached document (previously requested) will
soon be requested again. Caches sharing mutual trust
may assist each other to increase the hit rate. A
caching architecture should provide the paradigm for
proxies to cooperate efficiently with each other. [2]
Scalable & dynamic Web Services using Caching
and Clustering Support
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Caching dynamic pages at a server site is
beneficial in reducing server resource demands and it
also helps dynamic page caching at proxy sites.
Previous work has used fine-grain dependence graphs
among individual dynamic pages and underlying data
sets to enforce result consistency. Such an approach
can be cumbersome or inefficient in dealing with an
arbitrarily large number of dynamic pages. [4] We
study techniques for partitioning dynamic pages into
classes based on URL patterns. Our scheme allows an
application to specify page identification and data
dependence for a class of dynamic pages and
invalidate them collectively. To make this scheme
time-efficient with small space requirement, lazy
invalidation is used to minimize slow disk accesses
when identifications of dynamic pages are stored in
memory with a digest format. Selective precomputing
is further proposed to regenerate stale pages and
smoothen load peaks. A data structure is developed for
efficient URL class searching during lazy or eager
invalidation. We also implemented caching software
called Cachuma which integrates the above
techniques, runs in tandem with standard Web servers,
and allows Web sites to add dynamic page caching
capability with minimal changes. Our experimental
results show that the proposed techniques can
efficiently handle class-based page invalidation and
are effective in reducing server response times for
tested applications. [3, 5]

Peer to Peer Dynamic Clusters

N-Cache provides a dynamic clustering
capability with 100% uptime for the cluster. This is
due to a peer to peer architecture of the cluster where
there is no single point of failure.

A cache cluster is a collection of one or more cache
servers with every server connected to every other
server in the cluster. When a cache cluster is formed, it
contains a cluster coordinator that manages all
membership to the cluster. The coordinator is the
oldest server in the cluster (meaning the first server
that started). If the coordinator ever goes down, this
role passes on to the next senior-most server in the
cluster. This removes any single point of failure in
cluster membership management. [6]

Distributed Dynamic Clusters for Web Caching
Services

Working of this architecture is like whenever
any client request for any Page that request goes to the
proxy server if the maximum queue length is not
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achieved yet then proxy server process that request
search for this page in the cache if page found their
than response will generated from that place otherwise
the page is searched in the metadata of that proxy
server, if page found their request is forwarded to that
proxy server in the same cluster.
Challenges of Dynamic clusters in web Caching
System

In distributed web caching system,
documents can be cached at the clients, the proxies,
and the servers. A client always requests page from its
local proxy if it doesn’t have a valid copy of such page
in its own browser’s cache. Upon receiving a request
from client, the proxy first checks to see if it has the
requested page. If so, it returns the page to the client.
If it doesn’t have the requested page in its cache, it
sends a request to its cooperative proxies or the server.
Conclusion

In this paper by using the concept of
Clustering static or dynamic and Time Stamping we
can solve the problems of extra overhead,
Unmanageable data, Cache coherence Problem and the
problem of scalability. We will implement the
architecture in java using the concept of Servlets or
JSP.
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Abstract: Promising potentials include farmers’ own farming systems research, alternatives to questionnaire
surveys, monitoring, evaluation and lateral spread by local people, empowerment of the poorer and weaker, and
policy review. Changes in personal behavior and attitudes, and in organizational cultures, are implied. PRA parallels
and resonates with paradigm shifts in the social and natural sciences, business management, and development
thinking, supporting decentralization, local diversity, and personal responsibility. Much of the spread of
participatory rural appraisal (PRA) as an emerging family of approaches and methods has been lateral, South-South,
through experiential learning and changes in behavior, with different local applications. Rapid spread has made
quality assurance a concern, with dangers from “instant fashion”, rushing, formalism and ruts. Promising potentials
include farmers’ own farming systems research, alternatives to questionnaire surveys, monitoring, evaluation and
lateral spread by local people, empowerment of the poorer and weaker, and policy review.
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Introduction: PRA has evolved and spread from beginnings in

There exist different methods of data collection  Ethiopia, India, Kenya, Sudan and elsewhere, and in
and analysis, each with its own strengths and early 1994 is known to be being quite widely practiced
weaknesses. Through time, more appropriate and in parts of Bangladesh, Botswana, Ethiopia,
refined methods have been developed. In the context of  francophone West Africa, India, Indonesia, Kenya,
rural development, information regarding the Nepal, Nigeria, Pakistan, the Philippines, Sri Lanka,
communities, their livelihoods, their beliefs, the Sudan, Uganda, Vietnam, and Zimbabwe, while starts
physical environment in which they live, and their = have been made in at least a score of other countries in
resource endowments need to be gathered and Latin America, Africa and Asia. Hundreds of
interpreted in a manner that identifies their priorities nongovernment organizations (NGOs) have adopted
with a view of developing better understanding of their ~ PRA and developed applications, as have a number of
status and designing appropriate intervention projects  government departments. The use of PRA methods is
directed at resolving their problems. The different ways  being increasingly explored by students and faculty in
of data collection and interpretation can be seen under  universities for research, and by training institutes for
two perspectives(IUCN, 2001): qualitative versus fieldwork. Spread appears to be accelerating.
quantitative, and participatory versus top down. While There are six popular techniques/methods that are
the quantitative methods generate information that can  used to facilitate PRA exercise that enables the
be captured numerically, the qualitative methods community to develop and compile a detailed profile of
generally do not generate specific numbers. Qualitative  themselves and their situation.
methods are concerned with exploring meanings,
processes, reasons, and explanations(Inglis, 1992). * Venn Diagram

RRA was criticized for being extractive and Venn Diagrams are drawn to help understand the
highly dependent on expert interpretation. It was thus  current formal and informal institutions in the area
found useful to replace it with PRA which involves a  under study and the nature of relationship between the
process of learning from, with and by rural people about = communities and these existing institutions and
rural conditions. PRA shares much with its parent, structures. The community is led to identify their needs,
RRA, but is distinguished from it in practice by analyze these needs and assess the cause and effect
correcting two common errors: roles of investigation are  relationship. This process provides an opportunity for
reversed; and rushing is replaced by relaxation and  the community to arrive at the most pressing or priority
rapport. At the heart of all these developments was need utilizing a logical format and this often culminates
Robert Chambers, although Paulo Friere has also had  into a problems tree(Clayton, 1997).
strong influence especially in similar developments in
education circles (Provention Concertium).
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* Time line

This technique describes chronologies of events,
listing major remembered events in a village with
approximate dates. The process involves elderly people
in a village to narrate their life history, summarizing
major events and changes that have taken place over a
period of time. Major events and political regimes
including their significance and influence to the change
in the lives of the community over time are recorded.
Time line shows a broad movement of different aspects
in a village during the community’s lifetime(Chambers,
1994).

* Time trend

This is a technique where people given an
opportunity to account about their past and discuss how
things close to them have changed. Issues such as
ecological history, changes in land-use, cropping
patterns, changes in customs, practices & trends in
population, migration, education, health, prices, yields,
etc. This technique is more precise in giving indication
of change (increase or decrease) about a particular
item/activity (KGVK, 1991).

* Mapping

This is where people use ground, floor or flip
charts to map and draw the different aspects of their
village e.g. social issues, demographic, resources,
health, wealth, literacy, livestock, economic activities,
water resources, trees, housing layout etc. This
technique portrays the image dwellings in a
village(Hollandand and Blackburn, 1998).

* Transect Walk

This is a systematical walk with the Community
members through the village observing, discussing,
identifying different forms, local techniques, introduced
technologies, seeking their uses, problems, solutions
and opportunities. It is done to ensure that the team fully
explores the spatial differences in the community,
assessing the infrastructure that exists and any possible
activities that might be taking place within the village.

* Matrix

Matrix is a ranking & scoring technique that is
used to discover local attitudes and perceptions about a
particular resource. This may be about the land use,
water conservation measures, seasons, weather
conditions, rainfall pattern or rainfall distribution,
intensity and efficiency. These are assessed to
determine the extent they affect and influence the way
of life within the community. This helps to provide a
better understanding of constraints and opportunities for
possible development interventions. A graph is usually
drawn in a matrix format displaying these constraints
and opportunities.

47

Since PRA seeks to assist local people to plan,
implement, monitor and evaluate their own action plans,
in theory PRA should be used only during the
implementation of a project. Since PRA aims at people
taking action themselves it is most suited for the
community level.

PRA presents a major step forward from RRA.
Local people do the analysis and plan for the future.
Their own values, needs and priorities are the point of
departure. They themselves develop criteria to classify
aspects of their life. This not only leads to a better
understanding of the situation (for both the in- and the
outsiders) and therefore increases the chance for
realistic plans, it also generates a much higher
commitment of the people to the planned activities
(Scrimshaw, 1992).

The many different perspectives on daily reality
and the visualisation offer good opportunities to go
beyond the most obvious and dominant points of view
in the community. The only warning here should be that
too much attention to group discussions/ -activities

might enable some groups to dominate the
discussion(Cornwall, 2008).
The methodology is open to modification;

everybody can develop new tools and new ways of
organising things. This makes PRA applicable in a very
wide range of situations. Indeed, it has been used in
both rural and urban areas, both in developing countries
and industrial countries, in agriculture, in health care
and in social programmes. PRA can also be used to
collect data; local people are able to generate and/or
collect reliable data which they themselves analyze and
use for planning(Mukherjee, 1992).

Steps in participatory planning

PRA has steps of planning:

1. Defining the objective of PRA

2. Site selection and clearance form local administrative
officials. Fro programmed implantation (or) problem
solving purpose. For site selection, use-ranking methods
with local people and outsiders; then select the sites for
intervention(Ekins, 1992).

3. Preliminary visit

- Survey team visit

- Extended discussion with local leaders

- Agreement to do a PRA

- Sharing responsibilities with the people

4. Data collection

- Local people and survey team collect information

- The data includes:

- Spatial data

- Time related information

- Data on institutions and social structures

- Technical information

5. Data analysis

- PRA team spends days organizing information
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- Make large charts and tables of trends, maps transects
etc

- Compile a list of all the problems mentioned

- Summarized the problems

6. Ranking problems

- Present to the community data collected in a large
meeting

- Include line department staff DA s etc

- Rank the problems by discussion and voting

7. Formulate and rank opportunities

- From discussion groups on the solutions of the
problems

- Obtain advise from the technical officers on:

- Feasibility

- Sustainability

- Productivity

- Equity of the solutions

- Rank opportunities

- Set an action plans

8. Adoption of action plans

- Look for technical information
comprehensive plan

- Specific expert join PRA team
- Line ministry departments
implementation

9. Implementation

- All partners in development contributes to activities
as:

- Manpower allocation

- Materials needed

- Time needed

- Funds required(Pretty, 1993)

to develop a

take part in the

PRA are good for:

* Providing basic information in situations where little
in known

* Identifying and assessing problems

* Appraising, designing, implementing, monitoring, and
evaluation programs and projects

» Getting a better picture of needs and organizations’
ability to meet them

* Developing and transferring appropriate technologies
* Appraising emergencies

* Planning projects that are more relevant, restructuring
administrations, assisting in decision-making and policy
formation

* Generating hypotheses, ruling out inappropriate ones
* Providing guidelines for survey designs and assessing
the applicability of their results to other places.

* Fleshing — out complementing, interpreting, or giving
depth and context to information obtained through other
methods.

7.5 PRA is not very useful for:
Working in situations in which the problem is not
usefully addressed at the local or group level, for

example, in situations where large-scale structural
reorganization is necessary (but even then, local views
may help to shape the change).

PREPARATIONS BEFORE THE PRA:

Proper preparations determine the success of PRA for it
involves learning-by-doing and depends on team
contributions. In addition to selecting the site where
PRA is to be conducted and collecting secondary
information regarding the specific sites and their
neighborhoods, it is necessary to:

Establish a PRA Team;

Establish a Kushet PRA Committee;

Conduct Preliminary Visits to the Community;
Developing PRA Schedule.

1. The PRA Team:

The PRA Team consists five faculty members of the
faculty of business and economics.

Note that other member(s) already involved in
development activities in or near the specified areas
shall be included if found necessary, for in PRA, the
Team is expected to have the necessary technical know
how in different areas (agriculture, health, education,
infrastructure, credit, marketing, culture, etc.). It also
needs to have a fair gender composition.

Although every team member should be familiar with
all aspects of the PRA, each team member is also

designated for specific tasks which are described as
follows(NCAER, 1993):

a. PRA team leader: One of the PRA Team members
will be designated as a leader in each of the four PRAs.
That is one team leader will be assigned for each of the
four villages. The team leader will be selected in such a
way that four members will alternatively serve as team
leaders for each of the four PRAs. The role of the team
leader is to(Scoones, 1993):
e Play the leading role in the formation of the
village PRA committee;
e Ensure that all preparatory work has been
done;
e Make sure that the objectives of each session
are achieved;
e Coordinate preparation of the PRA report;
e Resolve any problems which may arise;
e Assign facilitators and note-takers for each
session;
e Organize the reports from the note-taker/s into
a coherent whole;
e Work as the principal editor of that particular
PRA report.

b. Facilitator: For each PRA session, one individual
should be designated as the lead facilitator (note that the
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team leader may also serve as a facilitator in some of
the sessions). As a key objective of the PRA is to
promote active community participation, the role of the
facilitator is very important and includes:

Before the Session:

e Knowing the contents of their session very
well in order that they rarely have to look at
the manual for guidance

Ensuring that the site is well prepared — that
there are enough places to sit, that there is not
too much noise close by, that the area is well
shaded, etc.

Ensuring that the seating arrangement is good
— and that participants can be seated in a
circle so that they can see the facilitator,
other participants, as well as any flipchart or
blackboard which may be used. Important: if
participants are not properly seated, have
everyone get up and rearrange the meeting
place. During the Session

Ensuring that all participants understand and

contribute to the discussions.

If one participant is talking too much,
thank him/her for his/her comments
and ask another opinion;

If some participants are not
contributing at all, ask them directly
what they think;

3. Do not let only one person or a small
group of participants dominate the
discussions;

4. Pay special attention to women and
the poor who may not feel
comfortable contributing.

Ensuring that team members share their ideas
only after the community members have
provided their own, and that the team members
avoid influencing the community’s decisions.

Managing the time available for the session to
ensure that all objectives are achieved.

At the end of the session, thank participants for

their contributions and explain to them the next

activity(Drummond, 1992).

1.

2.

c. Note taker: Because much information is generated
throughout the PRA, the task of taking notes is very
important to the program’s success. One person shall be
assigned as a note-taker for each session. The role of the
note taker includes(Uphoft, 1992):

. Sitting among participants and take notes (it
may preferably be done in such a way that
the participants are not so aware that
someone is taking notes);
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Noting all main discussion points, and paying
special attention to the comments of
participants concerns:

1. What they feel are problems;

2. What they believe are the causes of
these problems;

3. Possible solutions, and especially how
the community has solved these
problems in the past;

4. Special beliefs, customs and religious
practices.

Asking participants to repeat comments if

they are not well understood;

Assisting the facilitator by reminding if
some important things are left out or not
properly taken care of;Copying information
presented on big paper into a notebook;

Reviewing the notes with the
facilitator to make sure that they are complete
and correct;

Copy the notes to a laptop at the end of each

day’s work.

d. Technical Resource Persons: Specific team
members should be designated to serve as resource
persons for key technical areas. If appropriate technical
persons are not available with the team, the support of
government bureaus or NGOs will be sought(Swift,
1991).

These individuals may serve as facilitators for
sessions related to their technical area, or may simply
assist the PRA team, the PRA committee or other
participants in identifying community problems, causes
and possible solutions. Note that even though Technical
Resource Persons may have much expertise, they
should share their ideas only after community members
have discussed their own, and avoid influencing the
community’s decisions. In addition to focus group
discussions, technical persons could be used during
transect walk(Appleyard, 1998).

2. Preliminary Visits to the Community:

After selecting the specific areas where PRA is to
be conducted, the PRA Team (all members need
preferably attend) needs to conduct a visit to meet
members (local leaders), development workers in the
area, government workers, health workers, teachers, and
religious leaders with the following duties:

Introducing the PRA approach to local
administrators and community leaders and
explaining the objectives of the PRA;
Explaining the contents and schedule of the
PRA program;

Requesting that a Village PRA Committee be
established;
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e Deciding on the dates for the PRA;
e Making necessary logistical arrangements,
including:
1. Identifying sites to conduct large and
small group meetings;

2. Discussing lodging arrangements for the
PRA Team (if the PRA team decides to
stay in the area during the PRA work).
CONCLUSION:

The main objectives of the current PRA are:

1. empowerment of rural communities by assisting them
to systematically utilize their local knowledge to
identify problems and strengths, develop skills of
analysis, and design appropriate mechanisms for
intervention by themselves and/or by development

agents;
2. advancement of understanding by
academicians/researchers of local knowledge and

acknowledgement of the capacity of communities to
gather data, conduct analysis, and identify as well as
prioritize problems and solutions;

3. utilization of the research questions/problems
identified during the PRAs for further investigation;

4. documenting and presenting the outcomes of the
PRAs to development agents (governmental and non-
governmental) and other stakeholders so that they could
undertake interventions in line with the findings.

PRA consists of a series of participatory
exercises which help community members better assess
their history, resources, and overall situation as
concerns agriculture, health, marketing, credit, coping
mechanisms, education, and other important areas.
During the conduct of the PRAs, rural communities in
the selected villages will gather information on the
resources they already possess; organize their
knowledge; share experience among themselves; learn
from each other; identify and prioritize local
development needs; and develop action plans which
respond to these needs.

The many different perspectives on daily
reality and the visualisation offer good opportunities to
go beyond the most obvious and dominant points of
view in the community. The only warning here should
be that too much attention to group discussions/ -
activities might enable some groups to dominate the
discussion. The methodology is open to modification;
everybody can develop new tools and new ways of
organising things. This makes PRA applicable in a very
wide range of situations. Indeed, it has been used in
both rural and urban areas, both in developing countries
and industrial countries, in agriculture, in health care
and in social programmes. PRA can also be used to
collect data; local people are able to generate and/or
collect reliable data which they themselves analyze and
use for planning.
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