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MERBEEL, as the name suggests, it is a Lake surrounding a Circular
piece of land (MER to BEEL — Lake). This place has been ,endowed
with mush sceneric beauty.This freash water and greenery really
makes one’s mind refreshing .It becomes the site of nature .

MERBEEL, is a wetland ecosystem,an area of swampy mash ,peatland
of water of permanent natural fresh and brackish lentic water.
Merbeel is a thick floating vegetation and scanty open water surface.
It is occupying in area of about 10 sg km and located in the North
bank of the river Burhi-dihing.

The area under study enjoys a tropical monsoon climate with hot and
wet summer and cool and dry winter.The main rainy months are
June ,july and August is the hottest while December & January are
the coolest months. It receives annual rainfall of 2200-3500mm with

relative humidity of 60%-90%.

Merbeel is rich in biodiversity high productivity,control flood &
Recharge Aquifer and help in nutrient of production. It is a biological
filter & nature’s kidney.lt helps essential habitat foe fish ,wild life
and plants. It also provides cultural and recreational activities like

fishing,bird wacting,and enjoyment of nature.
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RECORDED

COMMON NAME
E=English; A=Assamese

SCIENTIFIC NAME

FAMILY

Dol ghanh (A)

Hymenachne
anipiexicaulis

. | Poaceae

Reed grass (E),
Khagori (A)

Phragmites karka

Poaceae

Chick weed {E);
Gundhua bon (A)

Azeratum conyzroides

Asteraceas

Tora (A)

Alpinia allughas

Zingiberaceae

Kopou dhekia {(A)

| Lygodiam flexuosum

Schizaceae

Elephant’s Fruit (E):
Cutenga (A)

Dilenia indica

Dillentaceae

Sweet Flag (E);
Boch (A)

Acorus calamus

Araceae

Pani tengesi (A)

Marsilea minuta

Marsileaceze

Giant Reed (E);
Nol (A)

Arando donax

Poaceas

Duck weed (E);
Horu Puni (A)

Lemne piinor

Lemnaceas

Rice cut Grass (E};
Erali (A)

Leersia hexandra

Poaceae

Kans Grass (E);
Kahua (A)

Saccharum
Spontaneum

Poaceae

Water hyacinth (E);
Moteka (A)

Eichhornia crassipes

Pontederiaceae

Plume Grass (E);
Ekora (A}

Erianthus revannae

Poaceae

Horu kopou dhekia (A)

Lygodium scandens

Schizaceas

Indian Rhododendron (E);
Phutkola (A)

Melastoma
malabathricum

Melastomaceas

Kus Kus (E);
Binna (A)

Vetiver zizanoides

Poaceae

Azolla (E)

Azolla pinnata

Azollaceae

Moming glory (E);
Poihali Kumura {A)

Ipomoea panicuiata

Convolvulaceas

Tape weed (E};
Horpil Bon (A)

Vallisneria spiralis

Hydrocharitaceae

Thatch grass (E);Ulu kher (A)

lmperata cylindrical

Pcaceae

Dub Grass (E);
Dubori Bon {(A)

Cynodon daciylon

Poaceae

Water Lettuce (E);
J Bor Puni (A)

Pistia Stratioetes

Araceae
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\1 1O | LOCAL NAME SCIENTIFIC NAME CLASS

| 1. | Douk Amaurornis Aves

t 2. | kamsorai Porphyrio poliocephelus | Aves
3. | Bagoli Bubulcus ibis Aves
4. | Pani Bagoli Egretta garzetta Aves
5. | Harali Hanh Dendrocygna javanica Aves
6. | Dechah Anas crecca Aves
7. | Crow Corvus splendens Aves
8. | kingfisher Alcedo Atthis Aves




FISHES

SL LOCAL NAME SCIENTIFIC NAME PHYLUM |
NO
1. Goroi Channa punctatus Pisces
| 2. Singi Heteropheustes Pisces
3. Houl Ophiocephalus Sp Pisces
L 4. Barali Wallago attu Pisces
‘; 5. Magur Clarias bateachus Pisces
| 6. Cuchia Amaphipnous cuchia Pisces
\, T Kakoi Anabas scandans Pisces
| 8. Khaloihona Trichogaster sp| Pisces
|9, Rou Labeo rohita Pisces
10. Bahu Catla catla Pisces
11. |Puthi Barbus sp. Pisces




GEOGRAPHICAL LOCATION OF THE AREA

Altitude: 114m above sea level
Latitude: 27 21'N

Longitude: 95 20°E

It lies in the North Bank of the river Burhi- Dihing situated at a
distance of 5 km away Duliajan township in dibrugarh district,the
area is under the Govt. of Assam.

Direction: North:Nharakatia- Dibrugarh Road
South:Burhi-Dihing River

West:Mohmari Village

East:Naharkatia-Dibrugarh Road
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ABSTRACT

Testing of water quality is an important part of environment monitoring.
These sections detail all the parameters that affect the quality of water in
the environment. Physiochemical parameters such as pH, total hardness,
TDS, salinity, estimation of Ca and Mg and Iron of five water samples from
different sampling sites nearby, Duliajan, Dibrugarh District, Assam India
were determined. The experiment result shows that pH, TDS, Total
hardness, Estimation of Ca and Mg, Salinity, and Iron are in the range 6.8-
9.9, 250-450, 61.6-132, 0.841-1.202, 0.972-1.239, 2831.4-3217.5, 0.488-
1.2 respectively. Almost all the water samples have significant amount of
iron and are saline and the values are not suitable for drinking and other
domestic purpose. Overall the water samples were a bit turbid. The samples
were collect from surface of water bodies.
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Introduction

Water is one of the nature’s most important gifts to mankind. It is an essential element for survival of

human being. One can survive for a month without food but cannot survive a few days in the absence
of water.

Quality of surface water is important to be studied when the overall focus is sustainable
development keeping human being at focal point. The quality of water is of significant importance in
any water supply planning, especially for drinking purpose. The physical-chemical characteristics of
water determine its usefulness for municipal, commercial, industrial, agricultural and domestic

purpose. (1]

There are Lwo principle sources of water, surface water and ground water. Surface water comes from
streams, lakes, rivers, shallow wells and reservorrs created by damiming. Most surface water contains
suspended sohids, organic and inorganic substances, microbes and other biota. It these substances are

present in water in optimum level, they do not cause pollution. {2]

Fresh water has become a scarce commodity due to over exploitation and pollution of water.
Increasing population and its necessities have lead to the deterioration of surlace and sub surface
water. Surface water is the major source of drinking water in both urban and rural areas. The
importance of surface water for the existence of human society cannot be overemphasized. Besides, it
1s an important source of water for the agricultural and industnal sector. Till recently it had been
considered a dependable source of uncontaminated water. Surface water crisis is not the result of
natural factors. It has been caused by human actions. Much of ill health which affects humanity,

especially in the developing countries can be traced to lack of safe and whole some water supply.

The quality of surface water is the resultant of all the processes and reactions that act on the waler
from the moment it condensed in the atmosphere to the time it is discharged by a well or spring and
varies from place to place and with the depth of the watcr table. Surface water is particularly
important as it accounts for about 88% safe drinking water in rural areas, where population is widely
dispersed and the infrastructure needed for treatment and transportation of surface waler does nol
exist [2].

General water Quahity Indicators are parameters used to indicate the prescnce of harmful

contaminants. Testing for indicators can eliminate costly tests for specific contaminants.

Generally, if the indicator is present, the supply may contain the contaminant as well. For
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¢xample, turbidity or the lack of clarity in a water sample usually indicates that bacteria may
be present. The pH value is also considered a general water quality indicator. High or low pHs
can indicate how corrosive water is. Corrosive water may further indicate that metals like lead
Or copper are being dissolved in the water as it passes through distribution pipes. Hardness is
one contaminant you will also commonly see on the report. Hard water is a purely aesthetic
problem that causes soap and scaly deposits in plumbing and decreased cleaning action of
soaps and detergents. Hard water can also cause scale buildup in hot water heaters and reduce
their effective lifetime. Some of the metals are essential to sustain life- calcium, magnesium.
potassium, and sodium must be present for normal body functions. Also cobalt, copper, iron,
manganese, molybdenum and zinc are needed at low levels as catalyst tor enzyme activities.
But the contamination of surface water has major complications on the environment and can
pose serious threat to agriculture and human health.{2] So periodic monitoring of surlace water
sample that is the main source of drinking water is very ¢ssential.

The objective of the present study is to quality monitoring of surface water samples collected

from different area of Duliajan of Dibrugarh District, Assam and their comparison with the
standard permissible limit.




Collection of water sample for analysis

We have collected water sample from pond, river and brook from the locations as shown below -

L Sample no. l.ocation | Souf}ié____ ___::____

L S1 Tiplmg Gaon Dihing River surface

L 32 Naholia Borpathar Brook surface

S3 Mazgaon Pond surface _

o 54 Duligjan College Campus Pond surface 4
S5 Jeypore River surface 1

Experimental Determination

The water quality parameters analyzed were as follows: pH was measured using standard chgital pH-
meter, total dissolved solids (TDS) by standard methods, total hardness by complexometric titrations.
estimation of Ca & Mg by complexometric titrations using EDTA, Salinity by using potentiometric

titration using AgNOs,Iron test by colour comparison.

1. pH: The pH level of surface water reflects the acidity of water. pH stands for “potentaial of
Hydrogen”, referring the amount of hydrogen found in substance( in this case, water). pH is
measured on a scale that runs from 0 to 14, 7 is neutral, meaning there is a balance between
acid and alkalinity. A measurement below 7 means acid is present and a measurement above
7 1s basic (or alkaline).[5]

2. Total Dissolved Solid (TDS): Total Disselved Solid denotes mainly the various kinds of
minerals present in water. TDS do not contain any gas and colloids. These can be determined
using the conductance value of the samples.

3. Hardness of Water: Hardness is the property of water which prevents the lather formation
with soap and increases the boiling point of water. The major cations imparting the hardness

are calcium and magnesium. The anions responsible for hardness are bicarbonates; and

permanent, if with sulphates and chiorides.[5]

4. Calcium: Calcium is one of the most abundant elements found in the natural water. It is an

important ion in imparting the hardness to the waters. At high pH much of its quantities may
be precipitated as CaCO3 [5]




5. Magnesium: Magnesium also occurs in all kinds of natural waters, but its concentration

remains generally lower than the calcium, like calcium, it is also one of the important cations
imparting hardness to the water.[5]

6. Salinity: Salinity is measures of the content of salts in soil or water. Salts are highly soluble
in surface and groundwater and can be transported with water movement. It is an important

factor in determining many aspects of the chemistry of natural waters and of biological

processes within it, and is a thermodynamics state variable that, along with temperature and
pressure, governs physical characterstics like the density and heat capacity of the water.[7]

7. Tron: Iron can be a troublesome chemical in water supplies. Making up at least 5% of the
earth's crust, iron is one of the earth’s most plentiful resources. Rainwater as it infiltrates the
soil and underlying geologic formations dissolved iron, causing it to seep inlo aquifers that
served as sources of surface water for wells. Although present in surface water, iron is
seldom found at concentrations greater than 10mg per liters or 10 ppm. However, as little as
0.3 mg/1 can cause water to turn a reddish brown colour. Iron is mainly present in water in
two forms: either the soluble ferrous iron or the insoluble ferric iron. Iron is not hazardous to ll

health, but 1t 1s considered a secondary or aesthetic contaminant. Essential for good health,

iron helps transport oxygen in the blood.[6] |

Materials and Methods l

For collecting water samples, plastic bottle of 1L capacity with stopper was used. Each bottle was
washed and then rinsed 3 times with distilled water. The bottles were then preserved in a clean place.
The bottles were filled with water leaving no air space, and then the bottles were sealed to prevent

any leakage. Each container was clearly marked with the name and date of sampling,

Analysis was carried out for various water quality parameters such as pH, Total Hardness, Total

Dissolved Solids (TDS), Salinity, Estimation of Ca, Estimation of Mg and Iron as per standard

procedures.

1) Measurement of pH of water samples:
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Requirements:

1} Dagital pH meter.
2) Beaker.

3) Buffer solution (acidic bufter 4 & basic buffer 9.2).
Procedure:

e Tirstly, the pH meter is swilched on for 30 minutes & dipped the clectrode in deionised
waler.

¢ After 30 minutes the pH is calibrated using Buffer solution of 4 and then 9.2.

*  Afer the calibration of the pH meter. the electrode is rinsed with deionised water &then

the pH of water samples are measured scparately.{3]
The reading of cach sample is recorded.
2) Total Dissolved Solid (TDS):
Requirements:

1) Weighting Machine.
2) Evaporating Dish.

3) Pipette.

4) Dessicator.
Procedure:

o The weight of the evaporating dish is taken.

* The samples are stirred and pipette 50 ml of the sample into evaporating dish.
e The water is boiled till it evaporates and the dish is dried.
e The evaporating dish is cooled and kept in a desiccator and weighted.
e Calculate TDS in mg/L.[7]
3) Test for iron: |
Requirements: I
1) Distiiled water
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2} Dilute HCL

] 3} KMnQ,

4) Potassium thiocvanate
3) Mohr salt

6) Graduated pipette

7) Beaker

Procedure:

® Preparation of 200 ppm Mohr’s salt solution {Stocked solution): On dissolving 0.7022pm of
Mohr’s salt in 100m] of distilled water to {orm 0.01 M Mohr’s salt solution. Added 5 ml of
1:5 H>S0, and dilute solution of KMnO4 Dilute to 1 lit. by adding of distilled water which is
known as 100 ppm Mohr’s salt stock sotution.

* Preparation of distitled water sample (free from won): 25 ml of distilled water+5 ml of
dil. HCl +few drop of KMnQ, + Sml of 2(1%% KSCN + 15 ml of distilled water and dilute up to
50 ml.

¢ Preparation of water sample: 25ml of water sample + 5Sml of dilute HC] + few drops of
KMnO, ¢+ Sml of 20% of KSCN + 15 mi of distilled water and dilute up to 50 ml.

¢ Now we add [00ppm Mohr’s salt using graduated pipette to the distilled water sample (frec
from iron). A colour change is observed which seems similar to our water sample. Note the
amount of Mohr’s salt used for colour change can be recorded.

e Proceed through with the same method for corresponding water sample.{8]

4) Test for Salinity:

Requirements:

1) 25ml burette graduated pipette
2) K>CrOy4 indicator solution
3) 0.1N standard solution of AgNO;
4) 0.IN primary standard solution of NaCl {used for standardization ol AgNO:  to get exact
normality of AgNO; solution)
Procedure:
o Taking Sml of water sample in a 100 ml of conical tlask.

o Add few drops of K;CrQy indicator.

|
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* Titrate against stand. AgNO; taken in a burctte with swelling the solution constantly. The end
point is indicated by persistence of brick red AgCrO,colour.

* Noted down the end point to the nearest 0.1 div. for cach sample.[7] h

5) Total hardness of water sample:

Requirements:
1Y  Volumetric Flask. II
2} Beaker

3} Burette,

4) Pipette

5) Measuring cylinder,

6) pli meter,

7}  EBT indicator.

8) Bufter Solution.

9)  0.01M standard EDTA solution.

Procedure:
¢ Pipette out 50 ml of water sample in a 250 ml of conical flask.
¢ Adding % mi of NH;OH-NH,CI buffer followed bv 30 mg of ERT indicator.
» Titrate with stand. 0.01M of EDTA solution until thecolour change from wine red to
purc blue.

¢ Repeated the procedure for concordant reading of each sample.[9]
6) Estimation of Calcium (11) and Magnesium (11) of the water:

Requirements;
1} Volumetric flask.
2} Beaker.
3} Dustilled water.
4) Burette.
5) Measuring cylinder. "
6) ptH meter.
7) Erichrome black T indicator (EBT).
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10} Potassium hydroxide solution (8M).
11Y0.01M standard EDTA solution.

Procedure:

8) Patton and Reeder’s indicator.

9) Bufter solution.

Determination of total Ca (I1) & Mg (1I):

Pipette out 25 ml of water sample into 250 conical flasks.

Added 5 ml of NHLOH-NH,CI butter and dilute with 25 mi of water.

Now added 30mg of EBT to the mixuure.

Thitration mixture with standard EDTA solution thus colour changes from red to bluc.

We repeat the same procedure for another sampies & and note down the volume of XD A

consumed tfor total Ca and Mg.| 10]

Determination of Ca (I1):

Pipette out 25 m! of the sample inte 2350 ml of conical flask and dilute with 235 ml of water.
Addition of 4 ml of 8M KOH.

Allow to stand for 3-5 minutes with occasional swirling motion.

Adding 30-50my of PR indicator to the above mixture,

Titrated with standard EDTA solution until colour change from wine red to blue.

We repeat the same procedure 10 get concordant reading for each water sample and note

down the volume of EDTA for Ca (1I).

Determination of Mg (IT):

Magnesium was determined as the dilference between Ca + My titration alone for Ca: Mg,
The titration was performed for Ca as given previously and the volume of EDTA used was
found. Also the volume of EDTA used was found for Ca + Mg titration {ollowing the mcthod

given for hardness using the same volume of sample as used in Ca determination alone.|11]




Calculation

Formula of P"

P"= -log [Hy0+]

Formula of total dissolves solids{(TDS) :

Mg total dissolved solids/! = [{A-B)*100] /sample volume

Where, A = weight of dried residue + beaker {mg)

B = weight of beaker before use (mg)

Formula of salinity :

The salinity in expressed in terms of NaCl then calculation is as follows:

NaCl {mg/L) = Normality of AgNQ; *volume of AgNQ3*58.5*1000/volume of sample taken

Formula of hardness:
Total hardness as CaCQs, mg per liter = {V,-V;}*N*S0000/V;
Where,
V, = volume of standard EDTA solution used in titration for sample
V; = volume in mi of EDTA used in titration for blank sample
V3 = volume in m| of EDTA sampie taken for the test
N = concentration of EDTA
Formula of Ca(ll) & Mg(ll):
1ml of 0.01M EDTA = 0.4008mg Ca (i} = 0.2431mg Mg (Il

Volume of EDTA cansumed in determination of total Mg (I} & Ca (11} with SB or EDT indicator =
Xml

Volume of EDTA for Caf{ll) only with PR indicator = Y ml
Amount of Ca(ll) = 0.4008*Y mg
Amount of Mg(ll} = (X-Y)*0.2431 mg

Formula of iron{Fe): Amount of sample in each sample =Amount of Mohr’s salt {in ml} added
the iron free sample *4

__—_—_-——-—_—_=—_'———'



Result and Discussion

The observed values of pH. TDS, Total hardness, salinity, estimation of Ca (11) & Mg (1) and lron
are given 1n Tables 2.

Salinity and iron concentration are above the permissible limit. Since the water samples were
collected during winter season when the water levels of that particular source were low due 1o
evaporation. Actually salinity rising tactors are continuously counter balanced by processes that
decreases salinity such as the continuous input of fresh water from rivers, precipitation of rain. The
high iron concentration is due to high pH value because iron concentration increase with Increasing
pti values. fron may be insotuble (ferric hydroxide). solubic (errous bicarbonate). and the iron
atoms are also reduced from Fe'' to Fe'. The most dominant form of dissolved iron 1s the soluble
Fe = under the pH range of 5 to 8. When groundwater is pumiped up 1o the surtace i gets into
contact with air (O2) which enters the solutions and siarts the oxidation process that refeases
carbon dioxide (CO;) irom the groundwater to the atmosphere. When tiis happens. the pil values
arc increased and hence the Fe™” are changed into the msoluble Fe™ mineral, For Tnsolubic the
water can appear rusty or yellowish in color. This happens because the won s being oxidized by
the atmosphere and forming ferric hydroxide, while TS, concentration of Ca and Mg. are almost 1s
within the permissible limit. But total hardness of S| S,. Ssare cvclic higher than the permissible
limit and this may be due o high iron concentration and sakinity. So prior treatment of these water
samples are verv essential before their use.

Table 2: Physico-chemical parameters of different water samples

~Sample 1 pHl DS [TH — "SALINITY ' Estimation of [Estimation of IRON |
: No {mg L} ; (mg/L.) , {mg/L) Ca Mg (mg/l.) (mg L)
: | " (mgl) ‘
SU 7 752703500 1327 Ta83ra Tiogel 11239 0,68 15
| '.
S2 Tes 300 1132 129601 0841 [0.996 1.2 f
i i :
©$3 882 [450 616 32175 11202 0.972 08 i
sS4 9.92 1400 9.8 128314 11002 10.99 - 0.488
b : § ! 1
85 77y 12500 1188 28957 1 1,142 | 0.64 |
" ' f! | |
| L S R |

TDS- Total Dissolved Solids, TH- Total Hardness
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DATA ANALYSIS

pH for different samples of water

The data given in the Table 1 is analised in the form of a bar diagram as follows:

Diagram 1. pH for different water sample

.71

Ph

51 52 53 5d 5h 1}

Source of water samples

Total dissolved solid of different samples of water:-

The data given in the Table 2 1s anatised in the form of a bar diagram as (ollows.

Diagram 2 . TDS of different water sample in {mg/L)

TDS mg/L}

TOS{mg/L)

Sourc of water samples

Hardness of different samples of water:-

The data given in the Table 3 is analised in the form of a bar diagram as lollows:




Diagram 3. Hardness {(mg/L) for different samples of water

150 132
118.8
*:g, 100 _ o ]
£ -t ]
g ] 1 dnes
g 50 H J Har 'neds
° L i i fragiid
m - M b
x . ! i
0
51 52 53 S4 S5
Source of water samples
Salinity for different samples of water:-
The data gtven in the Table 4 1s analised m the form of a bar diagram as follows:
[
Diagram 4. Salinity of different samples of water {mg/t)
3400
3217.5

= 3200 S

o '

£ 29501 | 2895.7

z 3000 2831.4 - i, 283L4 P o

£ . i tl } f ' B i Salinity img/l )

& 2800 - - : b

’ E ' b P 1
2600
51 s2 3 54 $5

Source of water samples

Concentration of Ca & Mg of different samples of water :-

The data given in the Table 5 is analised in the form of a bar diagram as follows:

|




Diagram 5. Conc. of Ca 8& Mg of different samples of water

1.5
=
]
-E- Calmeg/L)
o E
8 0.5 ¢ Mgl{mg/L)
0

Source of water samples

Concentration of iron for different samples of water:-

The data given in the Table 6 is analised in the form ol a bar diagram as follows.

Diagram 6. Conc. of Iron for different samples of water in (mg/L or

ppm)
1.2
1.2 :

8
£ g
o ¥
a2 048 d
£ o6 : g A
= his it
o - E 1 Iran(meg/L or npm)
o 0.4 S | 8]
5 = |
L) D.Z [— ‘;

k- 3 )

0
51 52 53 54 55

Sources of water samples

|
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ANNEXURE

Table3: Indian standards and who parameters for groundwater
compared with the range of our samples |10}

| Range Of Samples I BIS Standards )

PARAMETERS T Stinimum | Maximum | Acceptable | Maximum | 11O timit
" Limit . Limit

pH 68 [9:2 eSS 6593 leson

BT N - )

GRONT T TTodss T iz dest T TP T T

SAUNTTY TN TS T Tewu w00 a0

?’Caz* 0841 1202 s T ;Tzo'o—"' o r?ﬁ -

Mg oo T T a0 Theo TS0

T TTete IS T s T koo T oo

Conclusion

The above study is the preliminary investigation of the few physico-chemical properties of differem
surface water samples collected from nearby arcas of Duliajan. The obtained result of various water
parameters concludes that the water quality is pretty good in some areas and is fit for consumption.
But in some arcas the quantity of presence of iron is comparatively high which probably Yagreases
pt value. Water with lower pH value causes corrosion problem, so a proper treatment should be
carried out before their consumptions. The study has large scope of investigation but duc to small
amount of time and also due to limited availability of resources and instruments: only a few physico-

chemical parameters have been investigated.
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CHAPTER 1
INTRODUCTION




&

o T

i

T

o o L Lok s Ve Lk i L S LS LA LIS LS L L A L

Computer plays an important role in all the fields of human life. There is hardly any area of
human life where computers have not intervened. They helped man in all walks of life.

Computer brought major changes in industry, education, medicine, scientific research and even
in music and painting,

Computer is increasingly being used as a resource in teaching and learning at all levels of
education. It also performs most of the jobs in library organization, offices, hospitals, academic
centers. List of the borrowed books are maintained by the system and remainders for those,

which are overdue can be generated by computers output.

Computer based management is more easier and less time consuming because:
. Computer can do any job electronically much faster than we can do them by hand.
1. Computers never make mistakes in processing.
I{I. Computer can perform repetitive task without getting bored or distracted as a result of
which it can work together.

I'V. Computer can store large amount of information.

On the basis of the above feature we can say that a computer differs from all other machines in
its generality. Without computer it will be difficult to manage the office system because:
I. It will take too much time to manage all the different aspects.

{I. As it is maintained by the people itself so, the chances of error are more.

So the computer management system is efficient, effective and correct. It is easy to use and

reliable.
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Project Title: Library Management System

Objective of the Project: Management of Librarytask in a main objective of my
project .

Libra Iy Management system provides a single secure database structure that
organizes stores &retrieves real time information. It is much unstructured & uses
. | industry standard Microsoft window interact withLibrarymanagement system
' student function such an admission, attendance, grading&family information

' : management details entered only once and instantly available in customizable
reports.

Security: The application is secure from intruders. Users can enter the system only

1.2Development And Implementation Specification

N Hardware/Software Specification:
>

N 1.Hardware Specification:

$s

N

-

-
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For Developmaent

Compaq Presario PC with Pentium iv 1.6 GH2 PROCESSOR,256 MB and 40 GB HardDisk
space

2.Software Specification

For Development

Operating System-windows-7

Designing Tool-Microsoft VB6.0
Document Tool-Microsoft VB DataReport

I
!
I
i
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CHAPTER 2
INDUSTRY PROFILE
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INDUSTRY PROFILE

A school is an institution designed for the teaching of students (or “"pupils") under the direction
of teachers. Most countries have systems of formal education, which is commonly compulsory In
these Systems, students progress through a series of schools. The names for these schools vary by
country (discussed in the Regional section below), but generally include primary school for
young children and secondary school for teenagers who have completed primary education. An
institution where hi gereducation is taught is commonly called a university college or university.
In addition to these core schools, students in a given country may also attend schools before and
after primary and secondary education. Kindergarten or pre-school provide some schooling to
very young children (typically ages 3-5). University, vocational school, college or seminary may
be available after secondary school. A school may also be dedicated to one particular field, such
as a school of economics or a school of dance. Alternative schools may provide non-traditional
curriculum and methods.

There are also non-government schools, called private schools. Private schools may be required
when the government does not supply adequate, or special education. Other private schoals can
also be religious, such as Christian schools, and others; or schools that have a hi gher standard of
education or seek to foster other personal achievements. Schools for adults include institutions

of corporate training, Military education and training and business schools.
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3.1 Introduction:

My project is about the Libraryin school. I give a title for myproject as
leraryMANAGEMENT SYSTEM?”. The prime aim of this project is to manage the task of

the school and the details of the students. Secondly, how to run an intuition in a better way and in
which way it will benefit the employees and the students. To explain this project at first I have

taken a main form named navigation. Afier that [ have converted this main form into seven sub

forms. The seven sub forms are as follows
- Navigation
- Admission Form
- Marks Form
- Student’s detail
- Teacher’s Record
- Fees

1. Navigation

: This is the first screen of the application. This form is the linker to other forms.

2. Admission Form

This form contains New admission of the student.

3. StudentDetails

This form contains the Details of every students.

4.Marks Form

This forms contains the marks and exam details of every student.

5. Teacher’s Record

This form contain teacher details.

6. Fees
This form contains Fees details of every student.



-.. N”

1

T T AT T A e T T

'3

£ ty

w

NEVIENIN

j§!

iii.

v,

Vi.

3.2 MODULE DESCRIPTION

The modules described by the proposed system are briefly given below:

User Login Module — Alf the user of the system are given password by the administrator. This

module checks for authentication and allows entry only if a valid password is encounter.
Data Entry Module — This is the module where existing records are entered into system.
Update Module — This module updates the records if there are any changes to be made.

Search Module— This is the module through which the user can search records.

Delete Module — This module deleted record if the need arises.

General Browsing Module— This is the module through which the user can browse the entire

software.
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4. DESCRIPTION OF THE PROBLEM:

4.1 EXISTING SYSTEM:

They organize and keeps all the data manually using files and registers. The present system is a

complete manual system.All the inventory operations need to be accomplained by the proper

documentation.there is a fixed document format for each type of item issue as well as receipt of

item.

The exixting system has following systems.

b

v

Maintenance of large amount of paper works.

Time consuming.
Uncontrolled duplication.

Wastage of space.

. Inconsistent data.

4.2 PROPOSED SYSTEM:

The proposed system provides facilities to record, update, delete and search information.
Schoo! Management Software is a complete suite of application that permits you to
automate all aspects of School Record, including Student detail,BooksDetail.A complete

information of the school are recorded in this system

4.2.1 PROPOSED SYSTEM OBJECTIVES:

The objectives of the proposed system are mentioned below:

1.

SR S S

Give complete information regarding various students and Teachers details.
To make faster access of information

To make the information system faster, easier and more efficient

To avoid ambiguities by keeping unique values for every record

To reduce paperwork and time

To increase overall efficiency and productivity of the organization
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; - 4.2.2 ADVANTAGE OF THE PROPOSED SYSTEM:

The advantages of the proposed system are:

I. Computerized record keeping of purchase and sales of mobile, stock in hand, customer

- and repairing details.

’ 2. Automatic generation of report and bill used in the process.

%]

Modification, updating and retrieval of information are very efficient
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CHAPTER 5
SYSTEM ANALYSIS
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5.1 SYSTEM DESCRIPTION

Structur'al analysis is a set of the techniques and graphical tools that allows the analyst to develop
a new kind of specification that is easily understandable to the users. the aim of the analysis is to
transform the textual description problem into a graphic model . more precisely , analysis is
used to carry out the top-down decomposition of the set of high level function depicted in the
problem in order to represent them graphically. In this phase of system development, an in-depth
analysis of the proposed system is conducted. Areas such as information needs of users, data
volume, integration requirement etc. are reviewed. In this phase, the context diagram and the
Data Flow Diagram (DFD) of the system are presented in order to conceptualize the proposed
system easily. The processes are partitioned so that we have a clear picture of the application
under development. To achieve this, rigorous study of the user area has been made so that no
major flaws occur in the latter part of the system development,

Structural analysis is a set of the techniques and graphical tools that allows the analyst to develop
a new kind of specification that is easily understandable to the users. Structures analysis

considers new goals and structures tools for analysis.

Structure analysis has the following attributes:
1.1t is graphical. For example, the DFD presents a picture of what is being specified and is a
conceptually easy to understand presentation of the system.

1. The process is partitioned so that we have a clear picture of the progression from
general to specific in the system flow.

2. It is logical rather than physical. The elements of the system do not depend on
hardware or vendor. They specify in a precise, concise and highly readable
manner the workings of the system and how it hags together.

3. It calls for a rigorous study of the user area ,a commitment that is often taken

lightly in the traditional approach to system analysis.
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Data Flow Diagram

.Context Diagram

Context diagram is the starting point of the structured analysis. They are constructed to show the
highest-level model of the system. They are used to represent pictorially, the scope or boundaries

to the system. Context diagram fully depicts the information flow and the entities involved.

Form (Admission)Details

Entry Detail

Writer Details ‘i/,-‘[-\ Form(Enquiry )Deatail

0
\ Entry Details

Library Query S
ADMINISTRATOR Management STUDENT
System Response T X
X Response Student Details
Query T A Books Details
Books(half yearlyfAnnual)DetailsT

Fig no.5.1 CONTEXT DIAGRAM OF " THE PROPOSED SYSTEM
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D

ATA FLOw DIAGRAM (DFD)

.DITD is a graphical technique that depicts information through transformation that depicts
Information through transformation that applied as data move from input.The data flow diagram
may be used to represent a system or software at any level of abstraction

The Data Flow Diagram (DFD) is one of the most important tools used in system
analysis. The used of data flow diagrams as a modeling tool was popularized by De Marco in

1978. The DFD is used to successfully model system components. These

COmponents are the systemn processes, the data used by these processes, any external entities that

'nteract with the system and the information flows in the system.

DFD SYMBOL
NAME DESCRIPTION SYMBOL
SQUARE It represents source or destination
ARROW It defines data flow >

OPEN RECTANGLE It represents data store

CIRCLE It represent process that
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Admission Details

Form{Admission)

Navigation
g Student Details

Student Details

Books Details

Query .

Books Entry

X

MANAGEMENT

General date of Details

Browsing System

'y Book sDetails

Reply writer Details

& [writer name

Entry

: Fig no.5.2 GENERAL BROWSING MODULE
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Delete Student Details
Delete Information STUDENT DETAILS
ADMINISTRATOR Delete Module

E{espon se

Delete Writer Details

WRITER DETAILS

Fig no. 5.4DELETE MODULE
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CHAPTER 6
SYSTEM DESIGN
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6.1 INRODUCTION

The most creative and challenging phase of the system life cycle is system design. It refers to the
technical specification that will be applied in implementing the candidate system. System design
specifies how the system will achieve the objectives of the proposed design.

Design phase of software development deals with transforming the customer requirements as
described in the SRS document, Software designs actually a multi-step process that focuses on
four distinct attributes of a program- Data Structure, software architecture, Interface
representations and procedural (algorithmic) Detail. The design processes actually translate
requirements into a representation of the software that can be accessed for quality before code
generation begins, The design is documented and is a part of the software configuration.

System design goes through Design begins by using identified system probiems as a basis for

developing objectives for the new system. it then proposes a system that satisfies these

objectives.

the following phases of development:

Logical Design

Logical design involves developing general specification for how the basic system activitiessuch

as input, process, output, storage and control can meet user requirements.

Physical design
Physical design involves the detailed design of user interfaces, methods and procedures, database

structure, processing and control procedures.

User Interface Design
The first step in the user interface design activity focuses on the preparation of input and the

design of output reports in a form that is acceptable to the user.

6.2 DATABASE DESIGN
There are various types of files in which the records are collected and maintained. They

are categorized as:
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* Master file
®* Transaction file
* Table file
W ¢ Report file
* Backup file
* Archive file

L¥Y

L)

*  Dump file

¥)

s Library file

The general purpose of a database is to handle information as an integrated whole. A database is
a collection of interrelated data, stored with minimum redundancy. In database design, several

objectives are considered:

1. collected redundancy is an unique aspect of database design

2. easy to learn and use

3. Data independence |
4. Accuracy and integrity '
5. Privacy and security
6. improvement in performance 1|

A database can be thought as asset of logically related files organized to facilitate access by one i

: or more application programs and to minimize data redundancy.

The database for the proposed system has been designed to eliminate redundant
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6.3 Entity Relationship diagram

The most j . .,
St Important consideration in database design is how to store the information the various

applicat; .
Pplication and procedures that will use the database introduce re

quirements upon the structure
of data.

In relation database, the data and data relationship are represented as collection of tables. Each
table has one or more columns. The first step in creating a database [ designing. First we plan
what tables we required and what they will contain.

It should be determined what information we want to store about the entities and how they are
related. A useful technique in designing the database is to draw a pictorial description of the
database. This graphical display of the database table is called Entity — Relationship diagram
(ER diagram). Each box in ER diagram corresponds to a table in a relational database and each
line from the diagram corresponds to a foreign key.

The ER diagram is based on perception of the real world, which consist of a setoff basis objects
called entities and relationship among these objects. Each entity has some attributes which
collectively defines that entity. For each attribute, there is a set of permitted values called the

domain of that attribute. Thus, every entity is described by a set of (attribute, data value) pairs,

one pair for each attribute of the set.The ER diagram is a popular high-level conceptual data
model. This model and is variation are often used for conceptual design of database

applications, an many database design of application, and many database design tools employ

this concept.

ER Diagram Notations



An Entity An Relationship
An Attribute A Partial Relationship
A Primary Key A Total Relationship

Fig 1.10 ER Diagram Notations
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Book Idno Currency Tt Describe the 3
Student id

Student_Name Text It Describe the Name | 5(
of the Student

Parents Name Text It describe the name | 50
of the parents

Address Text It describe the 50
Address of the
student

DOB Date/Time It describe the date | 8
of birth of student

Do_add Date/Time It describe thedate | §
of admission of the
student

Fees Currency It describe the 8
admission fees of the
student

Class Text 1t describe the class | 50
of the student

Phone_no Double It describe the phone | 8
no of the student

Cender Text It descibe the gender | 50
of the student

Table |
Name Datatype Desciption Length

Student_Name Text It describes the 50

student name.
Text It describe class. 50

Class




28

‘S‘t_id Text It describe students | 50

id.

English Integer It describe the 3
english subject

Hindi Integer 1t describe the hindi |3
subject.

Math Integer It describe math 3
subject.

Science Integer It deseribes science | 3
subject.

Social Integer It describes social 3
subject.

TotalMarks Integer It describes total 3
marks.

Percentage Integer It denotes 3
percentage.

Grade Integer It denotes grade. 50

Remarks Integer It denotes remarks 50
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g 6.SFILE STRUCTURE

6.5.1 SOURCE OF INPUT

[nput design is the process of converting user-originated inputs into a computer-
- ; based format. The goal is to make the data entry as easy logical and free from
-~ errors as possible.
- Once the analysis and design of the system has been done, it would be necessary
- on our part to determine and identify the data that are required to be processed to
produce the desired result or outputs.
Input design is one of the expensive phases of the operation of a computerized
system and sometimes creates major problems.
Different type of problem with the system can usually be traced back to faulty
input design method. Therefore, the input design has done with utmost care and
consideration.
- Data design is the first of design activities, which leads to better program structure,
- effective modularity, and reduce complexity. Data design is developed by
transforming the data dictionary and entity relationship diagram into data
structures that are required to implement the software.

Some principles are followed while specifying the data, which are listed below:

e All data structures and the operations performed should be identified.
- e Data dictionary should be establish and used.
e The representation of data structure should be known to only those

modules that are directly use the data.




¢ The library of useful data structure and the operations that may be
applied to them should be developed.
* Language should support abstract data types.

The structure of the data can be viewed at three levels, program component level,
application level and business level. At the program component level, the design of
the structures and the algorithm required to manipulate them is necessary if high-
quality software is desired. At the application level translation of data model into a
database is essential to achieve the specified business objectives of a system. At he
business level, the collection of information stored in different database should be

recognize In data warehouse, which enables data mining that has influential impact
on thebusiness

6.5.2 FILES INVOLVED IN PROCESSING:

Architectural Design:
The initial Design process of identifying the Sub-system and establishing a
framework for sub-system control communication is called Architectural Design.
Requirements of the software should be transformed into a architecture that
describes software’s top level structure and identifies each components. This is
accomplished through architectural design, which acts as a preliminary ‘blueprint’
from which software can be developed. The process of defining a collection of
hardware and software components and theirinterfaces to establish the framework
for the development of a computer system is called architectural design. This
framework is establishing byexamining the software requirement document and
building a physical model using recognized sofiware engineering methods.
Architectural Design Representation:

Architectural design can be represented using various models which are listed

bellows:
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-
: - ¢ Structural Model: illustrates architecture asan ordered collection of program ‘
- components. JI
| ) - ¢ Framework Model: Attempts to identify repeatable structural design
i ~ partners, which are encountered in similar types of application. This leads to 5
~ an increase in the label of abstraction.

- e Dynamic Model: Specifies the behavior aspect of the software architecture
- and indicates how the siructure or system configuration changes as the
- function changes due to change in external environment.

- e Process Model: focuses o the design of the business or technical process,
- which must be implemented in the system.

- e Functional Model: represent functional hierarchy of a system.

y - Architectural Design output:

L2 The output of the architectural design process is an architectural design document
(ADD), which consist of a number of graphical representations that consist of

software models along with associated descriptive text. In addition to ADD other

outputs of the architectural designer are:

e Progress reports, configuration status accounts and audit records.

e Various plans for detail design phases ,which includes:
o Software Project Management Plan.

o Software Configuration Management plan.

Software Verification And Validation Plan.

Architectural Styles:
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An architectural style defines a family of a system in terms of a pattern of
- structural organization. It also characterizes a family of system that is related by
sharing structural and semantic properties. In short, the objective of using
. architectural styles is to establish a structure for all components present in a
‘ - system. If a existing architecture is to be reengineered, then imposition of an

X architectural style result in fundamental changes in the structure of the system.

g Computer based system exhibits one of the available architectural styles .each style

describes a system category that includes the following;:

Computational components that perform a function required system.

A set of connectors that enable interactions and coordination among these
components.

Constrains that define integration of components to form a system.
Semantics model, which enables software designer to understand the overall
properties of a system by analyzing the known properties of its constituent

parts.

. Some of the architectural styles used are:

o Data flow architecture:- The Architecture is applied when the input data are

to be transformed through a series of computational or manipulative
components into output data.

Object-Oriented Architecture:-The components of a system encapsulate data
and the operations that must be applied to manipulate the

data.communication and coordination operations that must be applied to
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manipulate the.data. communication and coordinationbetween components
1s accomplished via message passing

Data-centered Architecture:- the data-centered Architecture promote
integrability. i.e existing components can be changed and new client
components can be added to the architecture without concern about other
client. In addition data can be passed among clients using the backboard
mechanisms.

Layered architectures:- The architectural architectures are only a small
subset of those available to the the software designer.once requirements
engineering uncovers the characteristics and constraints of the system to be
built, the architectural pattern or combination of patterns that best fits those

characteristics and constraints can be chosen.

Procedural design:

Procedural design also known as module level designs take place after architectural

design. Components also known as module resides within the software

architectures and servers the roles:

A control compenent, which coordinates the invocation of all other
components present in the problem domain.

A problem domain component, which implements a complete or partial
function required by the user.

An infrastructure component supports functions, which in-turn supports the

processing required in the problem domain.
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The modular design of the software should exhibit the following set of properties:

* Provide simple interface: simple interface reduce the number of
interactions that must be considered when verifying that a system performs
its intended function. Simple interfaces also make it easier to reuse
components in different circumstances.

* Ensure information hiding: the benefits of modularity automatically do
not follow the act of subdividing a program. Each module should

encapsulation information that is not available to the rest of a program.

Modularity has become an accepted approach in every engineering discipline. With
the introduction of design has considerably reduce; change in the program is
facilitated that has encourage parallel development of system. To achieve effective

modularity, design concepts like functional independence are considered.
Functional independence:

Functional independence is achieved by developing a module in such a way the
uniquely performs given sets of function without interacting with other part of
system. Software that uses property of functional independences is easier to
develop because its function can be categorized in a systematic matter. There exits

two qualitative criteria for measuring functional independence, namely, coupling

and cohesion.

e Coupling: Coupling is the measure of independence between one module

and another. It depends on the interface complexity between components,

the point at which entry or reference is made to a module, and the kind of
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data that passes across an interface. For better interfaces and well-
structured system, modules should have low coupling which minimizes the

‘ripple effect’ where changes in one module cause errors in other modules.
- Module coupling categorized into the following types:

- o No direct coupling
- o Data coupling

- o Stamp coupling

. o Control coupling
- o Content coupling

o Common coupling

. e Cohesion: cohesion is the measure of strength of the association of
- - element within a module. A cohesion module performs a single task within
- . a software procedure, which has less interaction with procedures in other
- s part of the program. Generally, low coupling result in high cohesion and

- a vice versa. The various type of cohesion are:

o Functional Cohesion
o Sequential Cohesion
o Communication Cohesion
o Procedural Cohesion
o Temporal Cohesion

Logical Cohesion

LT T rEe Wulm L T o=

o Coincidental Cohesion
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6.5.3 OUTPUT FILE STRUCTURE:

USER INTERFACE DESIGN

User interfaces determines the way in which user interact with the software. The
user interface design creates effective communication medium between a human
and computing machine. It provides easy and initiative access to information as

well as efficient interaction and control software functionality.

User interface rules:

Designing a good and efficient user interface is a common objective among
software designers. Software designers strive to achieve a good user interface by

the following three rules:

1. Ease of Learning: Ease of learning describes how quickly and effortlessly
user learns to use the software. Here the principle of state visualization is
applied, which states that each change in the behaviors of the software
should be accompanied by a corresponding change in the appearance of

the interfaces:

Generally to ease the task of learning, designers make use of the following

tolls listed below:

e Affordance.

e Consistency.

PN




Efficiency Of Use: a few guidelines helps in designing an efficient
interface:

* The task should require minimal physical action.

» The task should require minimal mental effort as well.

. Aesthetically Pleasing: today, look and fell is on of the biggest USP

(Unique  Selling Point) while designing software. And attractive user

interface improves the sales.

User interface design process:
User interface design process has following steps:

1. Using information stated in the requirements document, each task and
actions are defined

2. A complete list of events, which causes the state of the user interface to
change, is defined. ace , the prototype must include

3. Each user action is assigned iteration.

4. Each user interface state, as it will appear to user depicted.

5. Indicate how user interprets the state of the system using information

provided through the interface.

Evaluating Interface Design:
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To evaluate an interface, the prototype must include the flow of the user interface

and range of options offered. The prototype does not, however, need to support the

g full range. The various evaluation techniques used are:

. 1. Use it yourself.

2. Colleague evaluation,
3. User testing.
4

. Heuristic evaluation.

. Heuristic evaluation provides a checklist of issues which should be considered for

each iteration of user interface design. This checklist considered the following

categories:

Simple and natural dialogue.

Consistency in use of color and graphic design.
Keeps the information being presented to minimum.
Speak the user dialogue.

. Minimize the user’s memory load.

Be consistent.

Provided feedback.

Provide shortcuts.

© X N w R » DT

Provide error messages.

LT - — =
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7. OUTPUT DESIGN
7.1 INTRODUCTION

Computer output is the most important ‘and direct source of information to the

users. Efficient and intelligent output deign helps the users indecision-making.

Output of a system can take different forms. The most common are reports, display
om screen, printed forms, etc. the outputs also vary in terms of the users such as
administration, General users, engineers, etc. besides, due consideration is also
needed to be given as to who will use the output and for what purpose. All these

points are kept in mind while designing outputs so that the objectives of the system

are met in the best possible way.

7.2 SYSTEMFLOW CHART

A flowchart is a graphical representation of an algorithm where sequences of steps
are drawn in the form of different shapes of boxes and the logical flow is indicated
by interconnecting arrows. System flowcharts are used by System Analysis to
describe the dataflow and operations for a data Processing Cycle. A system
flowchart defines the broad processing in the organizations, showing the origins of

data, filling structure, processing to be performed, output that is to be generated

and necessity of any offline operations.
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~ Names

Symbol

Flow line

Terminator

Data Input or Qutput

Processing

Decision

. Predefined Process

Connector

* Off -page Connector

Al g by |

Fig 1.11 Flow Charts Symbols




4

%)

7.2.1 SYSTEM SYMBOL

'l

. Different graphic symbols are used to represent data input and output, decisions,

. branches and subroutines. They are as under:

Different graphic symbols are used to represent data input and output, decisions,

- branches and subroutines. They are as under:

Input/ Qutput

ST TR T T A T e P T R T t, mn = -,
{

2 Process

File Stored on Disk

File Stored on Tape

:
@ |
‘\/J Document
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Input
Transaction

Validate | Error
Transaction Report

h 4

Validate
Transaction

Sort
Transaction

h 4

Sorted
Transaction

Financial
Report

Update
Master
File

Flow chart
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The outputs aregenerally produced depending upon the decision send by theinputs.

It is required to meet the functional requirements. Generally, outputs of the system

- are in the form of reports and query output forms. Views, screens and form are
generally for display purpose. These forms allow selective display of certain fields
‘ within the table.

A report is the flexible way of viewing and printing summery information. It

K enables to display information to required level of detail.

K The output design forms of the proposed system are:

Admission- In this form is used to show the detail of newly admission student

g Marks-this form show the Result of the student

Teacher- this form show the teachers details

Fees- this form is used to show the detail of student fees




45

: CHAPTER & |
o TESTING AND |
IMPLEMENTATION




’

46

TESTING AND IMPLEMENTATION
8.1 INTRODUCTION

Software testing is an essential part of development process, which is used to
identify the correctness, completeness and quantity of development software. Its
main objectives are to detect errors in the software. Errors prevent software from

producing outputs according to the user requirements.

Software testing involves activities aimed at evaluating an attribute or capability
of a program or system and ensuring that it meets its required result. It should be
note that testing is fruitful only if it is performed in a correct manner. Through
effective software testing, the software can be examined for correctness,

comprehensive, consistency and adherence to standards.

In the testing process, a demo version of the original software will be installed so
that the user can use it and give their valuable suggestion. Thereafter security can
be incorporated in the system. In this phase, both alpha as well as beta will be used

which will enable the user to check the whole system thoroughly.

The design test for software and other engineered products can be challenging as

the initial design of the product itself. The objective of the testing is to find errors

with minimum amount of time and effort.

Any engineered product can be tested in one of the two ways;
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Knowing the specified function that a product has been designed to perform, test can be

conducted so that each function is fully operational while at the same time searching for
errors in each function.

Knowing the internal working of a product, tests can be conducted to ensure that all

internal operations are performed according to the specifications and all internal

components have been adequately exercised.

8.2 TESTING TECHNIQUES

8.2.1BLACK BOX TESTING:-

The first approach is called black box testing relies on the specification of the
system or component which is being tested or derive test cases. Black box testing
is also called thoughrowtesting , exhaustive sytem .Another name of this ios
functional testing because mathematical functions can be specified using only their

inputs and outputs.During the black box test, those errors, which came into light, were

removed and validation were put through to allow correct input of data and accordingly the

correct output is displayed. To prevent occurrence of wrong input of data, a check constrain is

added to prompt he user.

The black box testing is used to find errors listed bellow:

1. Interface errors, such as functions which are unable to send or receive data

to/from other software.

2. Incorrect functions that led to undesired output when executed.

3. Missing functions erroneous data structures.

4. Erroneous database which lead to incorrect outputs when software used the

data present in these database for processing.
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5. Incorrect conditions due to which the function produce incorrect outputs
when they are executed.

6. Termination errors, such as certain conditions due to which function enters

a loop that forces it to execute indefinitely.

8.2.2WHITE BOX TESTING
White box testing also known as Glass box testing is the next approach of the
testing where the control structure of the procedural design to derive test cases.

With the help of this test we can derive cases that:

1. Guarantee that all independent paths within the module have been exercised
at least once.

2. exercised all logical decision on their true or false sides

3. execute all loop at their boundaries and their operational bonds and

4. exercised internal data structure to ensure their validity
The white box test is helpful to determine the following types of errors:

| Incorrect assumption and logical errors are inversely proportional to the

probability that a program path will be executed.

7. We often believe that a logical path is not like to be executed when in fact it

may be executed on a regular basis,

During the iranslation of program into programming language source code

isspell errors may occur randomly.these errors are correctly by syntax checking
mi

meachanism
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- 8.3 SECURITY TESTING

Security testing is used to test how secure a system is from unauthorized access, so
It 1s a highly tempting opportunity for hackers to try to break into the company’s

sensitive data through this system. Therefore, in order to prevent and detect

‘ Intrusion and malicious access, some security tests have to be performed.
! - ‘ There 1
| _ are numerous types of attacks that a hacker may apply to break into system.
: p The security tests which have been performed try to simulate various commonly
‘ : . knownhacking methodologies in order to check how secure the system is. Attempt
t : vge
E , has been made so that the commonly known vulnerabilities of the system’s
i p components, such as the web server, operating system etc., are not exposed in any
) way.

T A e T T, T

The following tests have been performed in this regard:

1. Test for SQL injection

o e T R

Password Cracking
Buffer overflows
Script attacks

Command execution

s W N

Based on the result of these test, the following countermeasures were incorporated

into the system:

|. Staying up to date with patches — For both Microsoft and Oracle patches

and hot fixes are issued regularly. These patches should always be

downloaded and installed as soon as they are available.
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. Applying strong firewall rules — The firewall rules should be checked from

time to time and any database access ports, such as TCP and UDP 1434 (MS
SQL) and TCP 1521-1530 (Oracle) should be blocked.

. Input sanitization — The input received from a user is first scanned for data

type and stripped of any undesirable characters, such as meta-characters.

This prevents attacks such as SQL injection.

- Stored procedure use — Whenever possible, repeatedly used SQL code

have been turned into a stored procedure. Doing so limits the SQL code that
needs to be managed in the ASP file reduces the Exposures to input

validation attacks.

. Session encryption — if the database server is separate from the web serve,

the session stream should be encrypted in some fashion, such as using IPSec

native to window 2000.

. Privilege management — the casual users of the system should be given the

minimum privileges and all the control activities of the system should be

reserved for use by the administrator only.

8.4 VALIDATION TESTING

Validation testing also known as acceptance testing is performed to determine

whether software meets all the functional, behavioral and performance

requirement
respect 1o user n
whether or not a sys

customer authorized enti

s or not. IEEE defines acceptance testing as a “formal testing with
eeds requirements and business processes conducted to determine
tem satisfies the acceptance criteria and to enable the user,

ty to determine whether or not to accept the system”.
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During validating testing, software is tested and evaluated by group of users either

at the developer’s site or user site’s, this enables the user to test the software
themselves and analyses whether it is meeting their requirements or not. Since the
software is intended for large number of users, it is not possible to perform
acceptance testing with all users. Therefore, organization engaged in software

development use alpha and beta testing as a process to detect errors by allowing a

limited numbers of user test the software.

8.5 ALPHA AND BETA TESTING

It is virtually impossible for us to see how the user will relay use a program.
Instructions for use may be misinterpreted; strange combinations of data may be
regularly used; output that seem clear to us could be unintelligible to a user in the
field, etc. If a software product is developed to be used by many users, it is
impractical to perform formal acceptance test with ever user. To uncover the
errors that the end user may face, we have carried out alpha and beta test. A user
conducts test at the developer’s sites. The software is used in its natural setting
with the developer supervising the user and recovering errors and usage problem.

Alpha test are conducted in a controlled environment

The beta test is conducted alone by the user at the user’s site. Unlike alpha testing,

the developer’s is usually not present. Therefore, the beta test is a “live”

application of the s
developer. As a result of problems reported during beta testing, software engineers

oftware in an environment that cannot be controlled by the
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m M .
ake modifications and then prepare for the release of the software product to the
entire user base.

, 8.6 INTERGATION TESTING

, It is systematic technique for the construction of the program structure while at the
, same time conducting test to uncover errors associated with interfacing. The
, objective is to take the unit-tested modules and build a program structure that has
, been dictated by design.

! 8.7 LEVELS OF TESTING

v ' a) Unit Testing
Individual components are tested to ensure that they operate correctively.each

component is tested independently, without other system components.

b) System Testing

c) System Testing

After a test plan has been developed, system testing begins by testing program
modules separately, followed by testing bundled module as a unit. Program
modules may function perfectly in isolation but fail when interfaced with other

modules. The approach is to test each entity with successively large ones.

System test consist of following test:
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* Program testing
e String testing

» User acceptance testing

Program Testing

A program testing represents the logical elements of the system. For a program to
run satisfactorily, it must compile and test data correctly and tie in properly with

other programs. Program testing checks of two types of errors:

a) Syntax Errors — These are the errors which emerge due to inconsistency of
the program statements with one or more rules of the language in which the
program is written.

Logical Errors — These are the error which deals with incorrect data fields, out of

range terms and invalid combination. Since diagnostics do not String testing

Programs are invariably related to each other and interact in total sub-system. Each
program is tested to see whether it confirms to related programs in the system.

Each portion of the system is tested against the entire module with both the test and

line data before the entire system is ready to be used.

User Acceptance Testing

An acceptance test has the objectives of selling the user validity and reliability of

the system. Performance of the accept
n and knowledge are critical for the successful performance of the

ance test is actually the user’s part. User’s

motivatio

tem, the authorized person of the organization, who is responsible for data entry
SyS Crtl,
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operations, is familiarized with the various operations of the system. After that,
the actual data entry process begins, thus validating user acceptance test.

b) detect logical errors, therefore the output must be carefully observed and

matched with the expected result.

8.8 CONCLUSION

From the above mentioned test that have been performed on the system, it has been
observed that each part of the system error-free. So it is recommented that the

“School Management Sydtem” id highly secure.

IMPLEMENTATION AND PLAN

A crucial phase in the system life cycle is the successful implementation of the

new system design. Implementation simply simply means converting a new system

design into operation. This involves creating computer —compatible files, training

he operating staff, and installing hardware, terminals and telecommunications
the

twork (where necessary) before the system is up and running. Crucial factor in
netw

version is not disrupting the functioning of the organization.
con
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Implementations is the process of having system personal checks out and put the
new system into use, train users, installs the applicatic;n and convert from files any
data, if needed. It includes all those activities that are required to switch from the old to the
new system. The new system may be completely new, replacing an existing

manual or automated system or it may be a major modification to an existing

system.

This phase is more creative than system design. Successful implementation may
not guarantee improvement in the organization using them cannot offer new
system but improper implementation surely impedes improvement. it has been
observed that even the most successful designed system cannot offer this is an

area where the analyst has to operate with utmost care.

The activities which were performed to implement the system ‘IT SERVICE
DESK’ are:

1. Training program
Giving the users exposure about tools and techniques to operate the system

2. Hardware installation
Scheduled for preparation and installation of the system

3. Procedure manual

Developing procedure manual which is to be followed in operating the

system

4. Testing

Ensuring that the new system properly processes the data

5, File conversion
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Loading the information from the existing system and other sources into the

new system
6. Parallel operation

Using the new system in parallel with the old one to ensure that correct

result are obtained

MAINTENANCE:-

The process of changing a system after it has been delivered and is in use is called
Software maintenance. Maintenance is one of the activities in software engineering

and is the process of enhancing and optimizing deployed software as well as

resolving defects.Maintenacemans evolution. It is the process of changing a system |

to maintain the ability to servive
There are basically three types of maintenance

1.Corrective Maintenance:

Corrective Maintenance is the system repair.

2.Adaptive Maintenace:-

Adaptive maintenance is where the system is adopted to new environments.

3.Perfective Maintenance:-

Perfective Maintenance adds new functionality to the System.

SECURITY SCHEMA
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Security is an important aspect of computers. It generally refers to perverting

computers from malfunctioning it also refers to preventing data from unauthorized

2 access.

g

9 Security threats

Fs)

¢ There are basically three different security threats perceived by users and providers
2 of computer base system:

2

2 1. unauthorized disclosure of information

2 2. unauthorized alteration of information

o 3. unauthorized use of services

These threats may lead to breach of privacy and loss of revenue.

The system security problem can be divided into for relates issues: security,

integrity, privacy, and confidentiality.

System security renders to the technical procedures applied to the hardware and

operating system 1o protect against accidental damage.

; o System integrity refers to the proper functioning of hardware and program

appropriate physical security and safety against external threats.

S nes the right of the user’s organization to determine what information

Privacy defi o
willing to share with or accept from others and how the organization can
they arce

o be protected against unfair use 0

f information.
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The term confidentiality is a special status given to information in a data

Base to minimize the possible invasion of privacy.

Physical security: Physical security refers to the security of the hardware required

to run the proposed system. This includes security from electrical hazards, dust and

other environmental hazards.

Database security: Database security is the protection of data from accident loss,
disclosure, modification and destruction. In this system the back-end is oracle 8i

which is centrally managed in the organization. So the database is considered to be

s€cure.

Application security: The security of the developed system is one of the most
important parts of the whole software project. The application was loaded in the
client-site in the form of a CD so that if any file corrupted or is accidentally
deleted, or intentionally, the entire software can be reinstalled from the CD and the

database can be recovered from the backup that the system administrator takes

regularly.

SCOPE OF THE SYSTEM:
«qCHOOL MANEGMENT SYSTEM” fulfills the user’s

The Project
Some more functionality and improvements can always be

requirements-
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incorporated to make the application more user-

improvement are mentioned below:

1. Portability to Linux -

friendly.some important

The application has been developed and tested in

window platform. As a future Scope, an attempt could be made to port the
application to the Linux platform.

o

Security measures — It is said that an application can never be completely

secure. So some more security measures like digital signatures, session

encryption etc. can be incorporated to make the application
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Activity
A group of logically related tasks that make it possible to accomplish a specific

goal.

Algorithm

A set of instructions that provide a solution to a given problem.

Alpha test
Verifying and studying software errors and failures based on simulated

userrequirements.

Analysis

Breaking a problem into successively manageable parts for individual study.

ASCII
This terms stand for “American Standard Code for Information Interchange” and is

method of representing readable characters with 7-binary digits.

Background
This term is used for describes tasks that are handled by the CPU during normally

«idle”time, e.g., printing a document while the user dose some other task.

Backup

The process of making a copy of a file for archiving purpose.
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> Beta Test
< S : : : - .
ubjecting modified software to the actual user site (live) environment.
9
e Boolean variable
“ .
: A variable that can have only two values, true or false.
«
< Brainstorming
2 A technique for generating new ideas.
2
2 Candidate system
2 The newly developed system designed to replace the existing system.
2
& Closed question
2 A question in which the response are presented as a set of alternatives.
-ﬂ
B Control

The element or component that governs the pattern of the activities in a system.

\ Conversion
Process of changing from an existing system to new one.

Cost/benefit analysis
The process of comparing projected saving and benefits the projected cost to

decidewhether a system change is justified.

Critical path

AT T R e ST ST T e I
. N »




5

N

63

Events in PERT chart that, if behind scheduled, will cause the final event to be
late.

Database

A store of integrated data capable of being directly addressed for multiple users;
Itis organized in such a way that various files can be accessed through a

singlereference based on the relationship among records in the file rather then

physicallocation.

Database Administration (DBA)
A specialist whose main task are protect and manage the database, resolve

userconflict and update the system.

Database Management System (DBMS)
The software that determines how data must be structured to produce the

user’sview; manages, stores and retrieves data and enforces procedures.

Data dictionary
A structures repository of data about data; a list of terms and their definitions forall

the data items and data store of a system.

Data flow
Movement of data in a system from point of origin to a specific destination.

Data flow Diagram (DFD)
Graphical representation of data movement, processes and dat stores used
rap

insupport of an information system.
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Data integrity

The extent to which the data used for processing are reliable, accurate and freefrom

error,

Data security

Protection of data from loss, disclosure, modification or destruction.

Data store

A storage area of collecting data input during processing .

Data structure

A logically related set of data that can be decomposed into lower-level data

elements.

Design
Process of developing the technical and operational specifications of

candidatesystem for implementation.

Enhancement
Adding, modifying, or re-developing the code to support changes in specifications.

Field

A specified area of record used for a particular category of data.

File
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Collection of related records organized for particular purpose

Form

A physical carrier of data,

Funectionality

A .. -
definition of the facilities, performance, and other factors that the users

requiresin the finished product.

Information

The tools, procedures, and technology that generate user-initiated information.

Input
The data to be processed.

Intangible cost
Readily identified but not easily quantified costs.

Logical error
Deals with problems such as incorrect data fields, division by zero and

invalidcombinations.

Menu

A selected list of options the user can choose from.

Milestone



T e T BT
N .

s

L}

2

66

The sets of activities that make up a project.

Model

A logical or mathematical representation of a system that encompasses features
ofinterest to users

Normalization

A process of replacing a given file with its logical equivalent.

Output

Data that have been processed.
Parallel run
Putting the new system into operation in conjunction with continued operation

ofthe old one.

Parameter

A variable that is given a constant value for a specific purpose or process.

Partitioning -
Dividing a problem into smaller, separate elements for easier understsnding.

Password
A key that allows access to a system.

Planning



T e T T

! I}

Fg

Pt S0 o

£

67

Studying a project course of action and determining what is to be done to
meetstated goals,

Process

A procedure that transform input into useful output.

Prompt

A symbol or directive on a computer screen assign the user for a command

orresponse.

Prototyping
A working system to explore implementation or processing alternatives and

evaluateresults.

Quality assurance

Developing controls to ensure a quality product.

Record
A collection of aggregates or related items of data treated as a unit.

Relation

A two-dimensional table.

Response time
The time required by a system to react to an input stimulus.
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Schema

A map of the overa]} structure of a database,

Stress testing

Subjecting the new System to a high volume of data over short time to ensure

thatthe system does not malfunction at peak values.

Structured analysis

A set of techniques and graphic tools that allow the analyst to develop a new kind

ofsystem specification that is easily understandable to the user.

Subsystem
A series or group of components that performs one or more operations of a

morecomplex system.

System
A regular or orderly arrangement of components or parts in a connected

andinterrelated series or whole.

System development life cycle
A structured sequence of phase for implementing an information system.

System specification
Key information for programming, testing, and implementing a system.

System analyst
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A methods person, who starts with a complex problem, breaks it down for

analysisand designs a better system based on the specifications set in advance.

Tangible costs

Cost that are known to exist and their financial value can be easily determined.

Task

The smallest unit of work.

Usability

A criterion in software selection-easy to operate and user-friendly.

Validation

Checking the quality of software in both simulated and live environments.

Variable
A measurable quantity that has a definite value at every instant.



T e e i T e T

70

ﬁ-

A.H

¢

e

CHAPTER 10

LIST OF TABLE

AND FIGURE

T T R T e e A R



1 A‘B‘

Zy

Z,

g,

71

Table |
Table 2

Table 3

Figure Name
Fig 5.1
Fig 5.2
Fig 5.3
Figs5.4
Fig 5.5
Fig 5.6
Fig 5.7

Fig 6.3

List of Table

Book entry Form
Book Form

Student Detail Form

List of Figure

Description
Context Diagram of the Proposed System
Level 1 DFD General Browsing Module
Level 1 DFD Data Entry Module
Level | DFD Delete Module
Level 1 DFD Update Module
Level 1 DFD Query Processing Module
Level 1 DFD User Login Module

ER Diagram

Fig 1.11 Flow Charts Symbols

Fig 1.17

Flow Chart



CHAPTER 11
BIBLIOGRAPHY

'8 & & &

A Y B

g0

N L W P ST I TP WO - R UTIP Rt T Ny o S TP

o



SR e ST R e T T T L T
. .

f

fas

gt T D

T

-

£,

e,

7.

£,

73
Books
l. System analysis and design- Elias M. Awad
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INTRODUCTION

Coleoptera s the largest order of insects,representing aboutd40% of known insect s.pecms.
AAmong the over 360.,000species of Coleoptera are many of the largest and most conspicuous insects,
SOme of which also haye brilliant metallic colours. showy patterns or striking forms, Beetles under
the order Coleoptera can casily be identified by their two pairs of wings, the front pair is modified
Into homy cover of Elytra that hide the rear pair and most of the abdomen and usually meet down the

l:ack ' a straight line.Coleoptera vary greatly in size,form, i.e a fraction of | mm to more than
200mm in length and upto 75mm in width.

Coleopteran beetles are extremely sensitiv
€nvironmental modifications.So these bee
disturbance Also these beetles helps in dec

€ 1o several ecological parameters, they react quickly to
tes act as bioindicators of metallic pollution and forest
omposing of different plant leafs.

Duliajan is a small town of state Ass

am in North-Eastern India.Duliajan is mainly known as oil
lown as the headquarters of oi] india lim

ited is present here.

Aims and objective

The present study deals with the diversity.and the population of beetles under the order Coleoptera
and also concentrating the following objectives under consideration:-

* To prepare a preliminary checklist of the beetles under the order Coleoptera based on their
families.
* To find out the dominant family.




Review of literature

Joyjit Ghogh, Goutam kumar saha, Deyanghy Gupta and Kailash Chandra published a research
Paper about Scarabacidac family with title” Checklist and new records of family Scarabacidae

_(COI‘?Oplera in the year 2020. Scarabaeidae insect family can easily be
|der2uﬁed by looking at their antennae which is club shaped, lamellate type. The family includes
33,504 SPecies out of which about 2211 species are reported from India. Species from this family can
be found in terrestrial habitats. They had choose Indo Burma Biodiversity hostpot,Manipur which is

37°N, 93.9063°E falls in North-Eastern biogeographic zone of India for their
research about the family of Scarabacidae. They collected the beetles of this family by using light
trap and carrying by using forceps.After collection,they killed these beetles and preserved them for

Study Purpose.They listed 87 species belonging to 52 genera 22 ftribes, 5 sub families of
Scarabaeidac.

) from Manipur,India”

located between 26 66

aquatic beetles which come under the family Dytiscidae and Hydrophilidae.

In the paper “Coleoptera (insecta) Fauna from The Indian Thar D
published on “ZOO’S PRINT journal 19(4):1447-1448;
Ramamurthy mentioned that they have studied the diversity of COLEOPTERA (Beetles) on the
Indian Thar deasert, Rajasthan. In this report they have reported 99 species from 6 genera under 13
families of Coleoptera. Their study duration was May 2000 to June 2003.

easart Rajasthan” (2004)
Sarfazul Islam Kazmi and V V

Joydeb Majumdar et.al. held a study named “Diversity, Distribution and -Habitat Pr.eference of
Prendicious Coccinellids (Coleoptera: Caccinellids) In Agro And Forest HabxtatsmOf Tripura North
East India” published on the “International Journal of Current. Research * on 12 zay 2013: They
studied on the diversity of “Coccinellids” on North East India. The study was carried t')ut.m two
types of habitats namely- Agro and Forest habitat. The collection was made by hand picking and

2




Sweep netting durin

CESE ting 24
g January 2008 to December 2020. A total of 1627 Coccinellids representing
Species under 17 ge

nera were collected.

Stew

: art B. Peok. on his paper
Diversj

- ty and Distributions” whic
1™ 2009, mentioned that he held

“The Beettles Of st. Lucia, sesser Antilles (Insecta: Coleoptera):
h was published on the journal “The Insecta Mundi” on D_ecember
a study on diversity and distribution of Beetles from the '1sland of
St. Lucia. He found/collected 135 genera and 175 species in 25 families. Four e
ficcidenlly introduced by human activities, Twenty three species were endemic (restricted) to the
island. 27 Species on St.

5 Lucia are shared only with other islands of the Lesser Antilles, and 22
Species are Wildspread Antilles endemies.

ambay amber of India and published entitlled ** Small

lidae (Insecta: Coleoptera) from the lower Eocene
Cambay amber of India” in the journal named “Alcheringa: An Australasian Journal of
Palacontology” op 1%

In this paper three new genera and species of flea beetles
(Chrysomelidae: Alticini) are descri

tropical Chrysome

ambay amber are
1.9 mm), and the absence or rarity of larger flea beetles

e evidence for a progressive increase in the average body
e early Eocene.

characterized by their small body size (1.2—
in the Cambay amber forest is assumed to b
size of tropical flea beetles baeginning in th

In the paper “Review On The Beetle World And Human Relationship” Dr. 8.§ Patole Associate
Professor in Zoology, and V.V. M’s S.G Patil ASC, College, Sakri District — Dhulia October
2017,mentioned that the beetles has hard sheated fore winged insects belongs to
Order. It is largest order in animal kingdom. Beetles have different habitation exce . .
regions. Most of beetles act as beneficial insects, e.g they act as predator (Lady bugs ) mprc?vmg
soil fertility and protect livestock health (Dung beetle ), used as human‘ food (Meal Worm ), inart
and jewelry (wings of genus — Lvie) and many of them used in chemical warfare i.e they defend

themselves by discharging poison, foul testing fluids e.g . True beetle , Leaf beetle, Blister beetle
etc.

the Coleoptera
pt sea and polar



! iversity in India * C.
I the Paper “A review of scarab beetles (Coleoptera : Scarabaeidae ) diversity in India

Zothz e i : iversity in
:Olhdsanga, department of life sciences , Pachhunga University College , Mizoram Un y
2021 Mentioned that the djy

; ersified geographic location along with climatic conditions has led to the
enrichmeny of fauna species in India. Co|
an'd are comprised of beetles . They adapt to a wide range of environmental conditions afld are
Widely distributed . The family Scarabaeidae which is included in the superfamily Scarabaeoidea is
They consist into 16 subfamilies, 82 tribes and 94 sub — tribes . The

necessary to understand their role as pest as well as their adaptation to
ities .

: order level
coptera are the largest group of organisms at the

one of (he largest families .
re.search On scarab beetles is
different anthropogenic actjy

Aparna Sureshchandra Kalawate,on his paper
Northern Western Gh

“A Preliminary Study On The Dung Beetles Of The
ats, Maharashlra, India”
on 26 Febry

- Published On The “Journal Of Threatened Taxa”
ary 2018. Aparna Sureshchandra Kalawate mentioned that he had preliminary study on
™ Ghats of Maharashtra, viz.Thane, Satara,Sangli,
Pune, Kolhapur, Nasik and Ahmednagar

ported 50 species from 25 genera, 17 tribes,seven
to Hybosoridae,Geotrupidae and Scarabaeidea of the superfamily

In this report he has re
Subfamilijes belonging

Scarabaeoidea ( Coleopt
handpicking. After colle

ction , he killed th
for study purpose.

iyal Manish Bharadwaj and Abesh k. Sanyal
(Coleoptera) with title “ Studies On Scarabaeid

Garhwal, Uttarrkhand, India”. Published on the

An International Journal”. In the year 2012. Lamillicorn scarab beetles are the
most diverse and widely distributed insects

which belong to largest order coleoptera under
superfamily Scarabaeoidea which includes app.

roximately 31,000 species worldwide of which the
family Scarabaeidae is composed of about 91% of all Scarabaeoids

Of Govind Wildlife Sanctuary ,

scarab beetles . They collected the beetles u
purpose . They collected 11 species belong
superfamily Scarabaeoidea of Scarab beetles fr

sing light trap and preserved dry pinned for study
ing to 11 genera, 5 subfamilies and 2 families of
om Govind wildlife Sanctuary, Uttarakhand.




METHODOLOGY

The study was conducted from (September 2021 ) to (November 2021
'€ Moming ang evening time. By using insect nets we captured beetles. /

Cither the beetle has hard cuticle or not, if the beetle has hard cuticle aj

oleopteran;La'sﬂy we.

ed that the observed beetle was C
beetleg from the net. Col




DESCRIPTION OF STUDY AREA

Duliajan js 4 industrial tow
tude and Longjtude of Dulj
formed National park w
PARK” situated at 10
Due to a

X 2 er of India.
n located in Dibrugarh district in the upper N-E com s et
ajan is 27°22/0.12'N &95°19/0.12E respectively. There bl
hich was earlier a Elephant reserve,” THE DIHING PATKAIL N Dilisjan
kms from the city. The river Burj Dihing is flowing through the city
ajan becomes a very good place for biodiversity of animals and plants.
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OBSERVATION

I.anily = Ptinidae

L.Cigaretre beetle ( Lesioderma serricorne )
Seientific classification:-

Kingdom Animalia
Phylum . Arthropoda
Class : Insecta
Order Coleoptera
Family : Ptinidae
Genus : Lasioderma

Species : L.serricorne

Characters :-

Cigarette beetles are quite small measuning only about 1/10 inch in length - Shinay and
faddish brown in color, body is rounded, oval shape and the head is often concealed by the

pronotum. Golden hairs covering the body and serrated antenna. Distinguished by its smooth wing
covers that lack the puncture mark.

Economic Importance :-

The most important insect pest of stored tobacco. Package and chewing tobaccos, cigars, and
cigarettes that have been attacked by cigarette beetles have holes caten through lh tobacco. Adllu
and larvae also are omnivorous pets of other stored products. They can be found in stored grains,
where they feed on debris or dead insect and damage the grain
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3.Vedalia beetle ( Novius cardinalis )

Scientific classification :-
Kingdom - Animalia

Phylum :- Arthropoda

Class :- Insecta
Order - Coleoptera
Family - Coccinellidae
Genus :- Novius

Species :- N. cardinalis

Characters :-

The adult has a semispherical body , 2-4 mm long,
reddish purple with black spots localized in sever.
contours between the spots. The head, posterior part
and the scutellum are all black . There are typically fi

covered with dense, short hairs . It is
al parts of its body, forming a net of
of the prothorax across the full width,
ve black spots on the elytron.




4.Mexican bean beetle ( Epilachna varivestis )

Scientific classification :-
Kingdom - Animalia
Phylum - Arthropoda

Class :- Insecta

Order :- Coleoptera
Family - Coccinellidae
Genus :- Epilachna

Species :- £ varivestis

Characters :-

Adults are similar in appearance to other la
millimeters long and bearing eight black spots
ranging from bright red to rus

dy beetles, oval- shaped, approximately 6-7

on each elytron. Adult color is quite variable,
ty brown to golden yellow.

Economic importance:-

This beetles are significant agricultural pets of stored food in Africa and Asia.

10




S.Polished lady beetle ( Cycloneda munda )

Scientiﬁc classification :-
Kingdom . Animalia

Phylum -. Arthropoda

Class :- Insecta
Order :- Coleoptera
Family :- Coccinellidae
Genus :- Cycloneda

Species :- C. munda

Characters :-

Adults are small and round. Pronog
extend back. Red to oran

in the middle of each bod

tum black with a white border and two white lobes which
ge wing covers with no spots. Larvae are dark gray to black . Yellow spot
¥ segment resembling a stripe down the back.

Economic importance :-

They act as a bio-indicator in an Agro-ecosystem .

11




6.Ladybird beetle ( Oenopia conglobata )

Scientific classification ;-
Kingdom :- Animalia
Phylum :- Arthropoda
Class :- Insecta
Order :- Coleoptera
Family :- Coccinellidae
Genus :- Oenopia

Species :- conglobata

Characters :-

The adult beetles are 3.5t0 Smm |

are light pink or pale yellow with a
and sometimes flow

ong and have oval and slightly curved bodies. The elytra
black seam , bearing eight square black spots varying in size
ing into each other. The pronotum is light beige and bears seven black

symmetrically arranged spots. The head is black and white. The antennae are yellow, but slightly
darker coloured at the end ; the legs are yellow brown,

Economic importance :-

They generally kill aphids using chemical insecticides.

12




7.Scarce seven spot ladybird ( Coccinella magnifica )

Scientific classification :-
Kingdom :- Animalia
Phylum :- Arthropoda
Class :- Insecta

Order :- Coleoptera

Family :- Coccinellidae
Genus :- Coccinella

Species :- magnifica

Characters :-

Coccinella magnifica is a medium sized to large ladybird at 6-8 mm in length. The elytra
are mainly red but with a small whitish area near t

he anterior border. There is usually total of
seven black spots although five to eleven are recorded. The pronotum is black with antero- lateral
white marks.

Economic importance :-

This species contains important natural enemies of plant pests.

13




3.Lud)'hug ( Chilocorinae )
Scientific classification :-
Kingdom :- Animalia

Phylum :- Arthropoda

Class :- Insecta
Order :- Coleoptera
Family - Coccinellidae

Sub family :- Chilocorinae

Characters -

The chilocorinae are a sub — family of ladybugs in the family of Coccinellidae. They are
usually shiny and ofien have no spots or pattern on their wing covers. Their bodies are in round
helmet shapes . They are medium in size.

Economic importance :-

In winter they may congregate in large groups for protection against predators and for better
chances for matting in the spring.

14




L Family .. Chrysomelidue

L)
Y Pumpkin beetle i (A4 ulacophora )
Scientific classification :-

Kingdom - Animalin

Phylum - Arthropodn

Class = Insecta
Order - Coleoptern
Family :- Chrysomelidae

Genus - Aulacophora

Characters :-

Aulacophora is a genus of beetles in the
pumpkin beetle. Some species are
up to about 8§ mm long .

family chrysomelidae » commonly known as
pets of agricultural crops. Beetle in this genus are oval insects

15




10.Red pumpkin beetle (Aulacophorafoveicollis)

Scientific classification :-
Kingdom :- Animalia
Phylum :- Arthropoda

Class :- Insecta

- Order :- Coleoptera

Family - Chrysomelidae
Genus - Aulacophorg

Species :- Foveicollis

Characters :-

Body of adults about 7 mm long, bright-

red in color except for the black venter of the
thorax and abdomen, larvae yellow-white,

head dark- brown, up to 15 mm in length.

Economic importance :-

Larval feeding on root causes root and withering,
development and even death, resulting in bare patches in
on and gnaw the foliage of older plants which become sk

Adults feeding on seedling may retard
thr field . The beetles sometimes aggregate
eletonized and may drop.

16



1 l.Skelcmnizing leaf beelte (Monolepta marginella )

Scientific classification :-

Kingdom :- Animalia
Phylum :- Arthropoda
Class :- Insecta
Order :- Coleoptera
Family :- Chrysomelidae
Genus :- Monolepta

Species - marginella

Characters :-

Black shinning beetle and very active jump when slightly touched with

enlarged hind
femora.

Economic importance :-

It is often serious in seedling of summer and rani so

wn crop. Adults feeds on leaves and
pin holes observed on leaves .

17




12.Red shouldered leaf beetle ( Monolepta australis )

Scientific classification :-
Kingdom :- Animalia
Phylum :- Arthropoda

Class :- Insecta

Order - Coleoptera
Family :- Chrysomelidae
Genus :- Monolepta

Species :- australis

Characters :-

This beetle is golden yellow in colour with r

ed shoulders and red spot on each wing cover .
Body length in 8 mm long .

Economic importance :-

This beetle is considered as a pest in agriculture for it feed on different Crops.

18




13.Leaf beetle (Aulacophora femoralis )

Scientific classification :-
Kingdom :- Animalia
Phylum :- Arthropoda
Class :- Insecta
Order :- Coleoptera
Fdamily :- Chrysomelidae
Genus :- Aulacophora

Species :- femoralis

Characters :-

color.

Economic importance :-

Insect pests of economic significance affecting major crops of the countries in Asia and

the Pacific region.

Aulacophora femoralis is a genus of beetles in the family chrysomelidae . orange in

19



14.Leaf beetle (Aphthona )

Scientific classification :-
Kingdom :- Animalia
Phylum :- Arthropoda

Class :- Insecta

Order - Coleoptera

Family - Chrysomelidae

Genus :- Aphthona

Characters -

il, near leafy spurge roots, they
S, yellow heads, and creamy-white bodies .

Economic importance :-

This beetle is use for control of leafy spurge .

20
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15.Tortoise beetle ( Charidotellq )
Scientific classification :-
Kingdom :- Animalia
Phylum :- Arthropoda
Class :- Insecta
Order :- Coleoptera
Family :- Chrysomelidae

Genus - Charidotella

Characters -

Economic importance :-

Both adults and larvae of tortoise beetles are destructive to garden plant and sweet
potatoes .

21




16.Golden tortoise beetle ( Charidotelia

sexpunctata )
Scientify

¢ classification :-
Kingdom . Animalia

Phylum .. Arthropoda

Class .. Insecta

Order - Coleoptera

Family :- Chrysomelidae

Genus :- Charidotella

Species :- Sexpunciata

POLs to brilliant,

mirror like gold , earing it the nick name “goldbu
Elytral margins are expand

g’7'
ed and nearly transparent . The color changes through its development
Economic importance :-

This beetle consumes foliage of plants, ‘
|
|

|
i
!
i
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17.Golden tortoise beetle (Aspidimorpha sanctaecrucis )

Scientifie classification :-
Kingdom :- Animalia
Phylum - Arthropoda

Class - Insecta

Order - Coleoptera
Family - Chrysomelidae
Genus :- Aspidimorpha

Species :- sanclaecrucis

Characters :-

Aspidimorpha sanctaecrucis ¢
golden reflection in the discs of e

developed posterolateral and hu

an reach a length of about 14 mm. This beetle shows a
Iytra and prothorax and a characteristic pattern with well
meral spots on the explanate elytral margin.

Economic importance :-

Tortoise beetles can cause considerable defoliation during severe infestation . Severe
damage at the vegetative and root initiation stages may reduce storage root yield .




18.Flea beetle (Aphthona flava )

Scientific classification :-
Kingdom :- Animalia
Phylum .- Arthropoda

Class - Insecta

Order - Coleoptera
Family - Chrysomelidae
Genus :- Aphthona

Species :- flava

Characters :-

Adults are brown in color an

d their size is 3.4 mm for males and 3.6 mm for females.
The larvae size is tiny and are of

white color , and are worm-like.

Economic Characters -

They act as a biocontrol agents for leafy spurge.




19.Flea beetle ( Alticini )

Scientifie classification :-
Kingdom .. Animalia
Phylum .. Arthropoda
Class .. Insecta
Order - Coleoptera
Family .. Chrysomelidae

Genus - 4 lticini

Characters -

Economic importance :-

A few species of flea beetles have been introduced to various location as biological
control agents against some weeds .

25




20.Scarlet lily beetle ( Lilioceris lilii))

Scientific classification :-
Kingdom :- Animalia
Phylum :- Arthropoda

Class :- Insecta

Family :- Chrysomelidae
Genus :- Lilioceris

Species :- lilii

Characters :-

The adult lily beetle is about 6-9 mm in length, with relatively long legs and antennae. Its
elytra are bright scarlet and shiny. Tis has large eyes, a slim thorax and a wide abdomen. Each
antenna is made up of 11 segments. The eyes are notched and there are two grooves on the
thorax.

26




S. Family :- Staphylinidae
22.Rove beetle ( Staphylinidae )

Scientific classification :-
Kingdom :- Animalia
Phylum :- Arthropoda
Class - Insecta
Order :- Coleoptera

Family :- Staphylinidae

Characters :-

Size range from <1-35 mm with most in the 2-8 mm range, and the form is generally
elongated, with some rove beetles being ovoid in shape. Colors range from yellow and red to
faddish brown to brown to black to iridescent blue and green. The antenna usually have 11
segments and are filiform , with moderate clubbing in some genera .

Economic importance :-

Rove beetles appetites for other insects would seem to make them obvious candidates

for biological control of pests.

YL ey,
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6. Family :- Scraptiidae |

23.Tumbling flower beetles (Anaspis )
Scientific classification :-
Kingdom :- Animalia

Phylum :- Arthropoda

Class :- Insecta
Order :- Coleoptera
Family :- Secraptiidae

Genus :- Anaspis

Characters :-
]

Anaspis is a large genus of beetles belonging to the family Scrapitiidae. These small beetles are
sometimes falsely called tumbling flower beetle as they occur in large numbers on flowers and have
a habit of tumbling to the ground when disturbed . They are black and 1-4 inch long

|
i
|
|
|
|
i
|
{

Economic importance :-

The tumbling flower beetle act as a pollinator of the month for April.

29




s Family :- Tenebrionidae
24.Darkling beetle ( Tenebrionidae )
Scientific classification :-

Kingdom :- Animalia

Phylum :- Arthropoda

Class :- Insecta
Order :- Coleoptera
Family :- Tenebrionidae
Characters :-

Their 11 segmented antennae that may be filiform, moniliform or weekly clubbed. First
abdominal sternite is entire or not divided by the hind coxae. Eyes notched by a frontal ridge.
The tarsi have four segments in the hind pair and five in the fore and mid legs, tarsal claws are
simple .

Economic importance :-

Darkling beetle can contaminate livestock / chicken feed , as they not only live and feed on
animal feed but also in manure or any remaining feed which is mixed with urine and faeces.

30



8.I<umily = Hydrophilidae

25, Great silver water beetles ( Hydrophilus piceus )

Scientifie classifieation :-

Kingdom - Animalia

Phylum .- Arthropoda

Class = Insecta

Order - Coleoptera
Family .- Hydrophilidae
Genus - Hydrophilus

Species :- Hpiceus

Characters :-

This beetle is among the largest aquatic insects . Adult can reach up to 5-5.15 cm in

length and 2.05 cm in width, The larvae is up to 7 cm long . The body of adult is black with a

greenish or olive sheen. It has protruding eyes and reddish black antenna :

Economic importance :-

The larvae and adults are predacious on small fish in ponds , but they do not pose a
significant threat or cause imbalance to most aquatic food chains.
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9'Fam")’:-Scarubacidae.

26.African black or black lawn beetle(Heteronychus arator)

Scientific Classification
Kingdom :-Animalia

Phylum:- Arthropoda

Class:- Insect
Order:-Coleoptera
Family:-Scarabacidae
Genus:-He!eranychus
Species:-arator
Character:-

Appro.\:imalely 12 — 15mm lo
35mm in length, 10mm wide,
soil surfaces, Generally feeds

ng and Shiny black in colour.Body
End of abdomen is enlarged. They ar
from September to May.

is about Approximately 25 —
e Found on or under lawn and

Economic important:-

attack cereals, they also attack a wide range

by these beetles and their laryvae can be reduced by delaying autumn sowing, or applying insecticide
seed treatment,
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27.Dung beetle
Scientific classification
Kingdom:-Animalia
Phylum:-Arthropoda
Class:- Insecta
Order:-Coleoptera
Family:-Scarabacidae
Genus:--Circellium
Species:-bacchus

Character:-
Dung beetles are usually round with short wing covers (elytra) that expose the end of the
abdomen. They vary in size from 5 to 30 mm (0.2 to about 1.2 inches) and are usually dark
in colour, although some have a metallic lustre. In many species, there is a long, curved

horn on the top of the male's head.

Economic important :-

Dung beetles play a critical role in grazing ecosystems. By burying dung in the soil, the beetles
improve the flow of water, nutrients and carbon into the root zones of pastures, which
improves pasture productivity.

By burying dung, the beetles prevent build-up of flies and parasites which in turn improves animal
health, productivity and lifestyle conditions for graziers and surrounding communities.
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28.Golden scarab beetle (Chrysina resplendens)
Scientific classification
Kingdom:- Animalia
Phylum:- Arthropoda
Class:- Insecla
Order:-Coleoptera
Family:-Scarabacidae
Genus:- Chrysina
Species:- ;e\‘plendens

Character:-
Scarabs are stout-bodied beetles, many with bright metallic colours, measuring between 1.5 and
called lamellae that

160 mm. They have distinctive, clubbed antennae composed of plates
can be compressed into a ball or fanned out like leaves to sense odours. Many species are

fossorial, with legs adapted for digging.
Economic important:-

Species of scarabs are important agricultural pests, are used in the biological control of dung and
dung flies, are pollinators, and have been used as bioindicators of high-quality forest
habitat.
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29.Green Christmas beetle (Anoplognathus prasinus )

Scicntiﬁc classification

Kingdom:- Animalia
Phylum:-Athropoda
Class:- Insecta
Order:- Coleoptera
Family:-Scarabacidae
Genus:- 4 noplognathus
Species:- prasinus

Character:-

clumsy fliers, similar to the cockchafers of Europe. They typically have elytra that are dark
or light brown, or green, while some species have a green-yellow iridescence.

Economic important :-
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30.MAY BEETLES ( Phyllophaga )
Scientific classification
Kingdom :- Animalia
Ph_\'lum:-Arlhropoda
Class:- Insecta
Order:- Coleoptera
Family:-Scarabacidae
Genus:-Phyllophaga

Character:-

The heavy-bodied June beetles vary from 12 to 25 mm (0.5 to 1 inch) and have shiny wing
covers (elytra). They feed on foliage and flow

ers at night, sometimes causing considerable
damage. June beetle larvae, called white grubs, are about 25 mm (1 inch) long and live in
the soil. They can destroy crops (e.g., comn [maize], small grains, potatoes, and
Strawberries), and they can kill lawns and pastures by severing grasses from their roots.

Economic important:-

The larvae of Phyllophaga (Coleoptera, Scarabaeidae
Joboto, are important soil-living pests in man
cause serious though often very localised d
Crops, and to pasture.

), known as white grubs, gallina ciega or
y parts of Central America, where they may
amage to the roots of maize, sorghum and other
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I Asiatic garden beetle ( Maladera castanea)
Scientific classification
Kingdom:- Animalia
Phylum:-Arlhropoda
Class:- Insecta
Order:- Coleoptera

Family:-Scarabacidae

Genus:-Maladera

Species:-castanea

Character:-

In adults

Size: 9.57 mm (0.37 inches)

Color: It has a cinnamon brown or copper coloration with a velvety appearance. The presence of
short yellow hairs are seen in an irregular pattern on the undersides of their thorax.They
even have broader and larger hind legs.

In Larva:-

The matured larva grub about 12.7 mm

(0.5 inches) long has a C-shaped white body and brown
head, marked with a series of curved spines on its undersides,
Economic important:-

In lawns and other turf areas, the Asiatic Garden Beetle may be controlled as with other white
grubs. Several insecticides are labeled for control on woody ornamentals.
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32.Oriental beetle (Anomaln orientalis)

Scientific classification
Kingdom:- Animalia
Phylum:- Arthropoda
Class:- Insecta
Order:- Coleoptera
Family:-Scarabacidae
Genus:- Anomala
Species:- orientalis

Character:-

The Oriental beetle (Anomala orientalis) is a species of shining leaf chafer in the family .
Scarabaeidae. It is a beetle about 07-11cm(03-04 inches) lon

g, with mottled, metallic
brown- and black-colored elytra and a similarly colored thorax and head during the adult

stage. It is sometimes confused with the larger and more colorful Japanese beetle. During
the larval stage, the Oriental beetle can be identified by the parallel line raster pattern.

Economic important:-

The Oriental Beetle is to be used as a control of beetles by mating disruptio

n on areas of
crops or ornamentals that are 1 acre or more in size.
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33.Scarap beetle (Scarabacidae)

Scientific classification
Kingdom:- Animalia
Phylum:- Arthropoda
Class:- Insecta
Order:-Coleoplera
Family:-Scarabacidae
Genus:-scarabaeidge

Character--

Economic important :-
They help cycle nutrients in the soil

Wwhen they bury the dung or carrion. By removing the dung,
they prevent populations of p

arasitic flies from breeding in the fresh faeces of mammals.
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34.Green rose chafer (Cetonia aurata)
Scientific classification

Kingdom:- Animalia
Phylum:- Arthropoda
Class:- Insecta
Order:-Coleoptera
Family:- Scarabacidae
Genus:- Cetonia
Species:- aurata

Character:-

Cetonia aurata, called the rose chafer or the green rose chafer, is a beetle, 20 millimeters’ (34 in)
long, that has a metallic structurally coloured green and a distinct V-shaped scutellum. The
scutellum is the small V-shaped area between the wing cases; it may show several small,
irregular, white lines and marks. The underside of the beetle has a coppery colour, and its
upper side is sometimes bronze, copper. violet, blue/black, or grey.

Economic important :-

Rose chafer is an insect that in the adult state feeds on nectar and sugary substances, also acting as a
good pollinator.
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35.Sllining Leaf Chafers (Anomala mongolica)

Scu:ntiﬁc classification

Kingdom:- Animalia
Phylum:- Arthropoda
Class:- Insecta
Order:- Coleoptera
Family:- Scarabacidae
Genus:- Anomala

Species:- mongolica
Characters:-

Shining Leaf Chafers are beetles that chew holes into leav
may appear metallic. The patterns that develop
different, so comparing two next to each other
Same species. A pattern may be a clear set of zi
Many are brown overall, but some are a silvery

es. Their glossy elytra, or wing coverings,
on individuals in the genus Anomala are
may lead one to conclude they are not the
gzags, or it may be emerging dots of color.
gray withdeep purple lines on them.

Economic important:-

These beetles are beneficial because they pollinate plants, recycle plant material.
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10.Family- Carabidae
36.Big handed ground beetle (Scarites subterraneus)

Scientific classification
Kingdom:- Animalia
Phylum:- Arthoropoda

Class:- Insecta

Order:- Coleoptera
Family:- Carabidae
Genus:- Scarites
Species:- Subterraneus

Character:-
Scarites can often be found under loose rocks and boards. If touched, they often "play
dead" by folding in their legs and arching their backs. The adult beetles are predators and
have been observed overpowering mealworms much larger than themselves.

Economic important:-
Ground beetles are super important predators in gardens and landscapes as both adults and

larvae. They hunt and kill a wide variety of pests including snails, slugs, grubs, and soil
dwelling caterpillars like cutworms and armyworms.Both climb trees to devour caterpillars.
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37.Ground beetle (Prerostichus anthracinus)
Scientific classification
Kingdom:- Animalia

Phylum:- Arthropoda

Class:- Insecta
Order :- Coleoptera
Family:- Carabidae
Genus:- Pterostichus

Species:- anthracinus

Character:-

Ground beetles are recognized by their long legs and shiny black or brown elytra (wing covers),
which are decorated with ridges and may be fused together along the midline. In many species the

hind wings are reduced or absent. Ground beetles prefer moist cool areas and usually run rather than
fly when disturbed.

Economic important:-

Ground beetle are important biological control agents in agroecosystems. They consume many soil
dwelling insect pests.
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38.Sun beetle ( Amara aenea)

Scientific classification
Kingdom:-Animalia
Phylum:-Arthropoda

Class:- Insecta

Order:- Coleoptera
Family:- Carabidae

Genus:- Amara

Species:- aenea

Character:-

Sun beetles are medium-sized beetles that live in ropical Africa. They have a yellow with

brownish-black front wings that can be seen on its back. Their body is shiny black. This
species reaches a size of around | inch (2.5 cm).

Economic important:-

The adults are predators that eat other insects. such as the apple maggot and soybean aphid, which
are considered pests by the agriculture industry.




39.Asian bombardier beetle ( Pheropsophus jessoensis)

Scientific classification

Kingdom:- Animalia
Phylum:- Arthropoda
Class:- Insecta
Order:- Coleoptera
Family:- Carabidae
Genus:- Pheropsophus
Species:- jessoensis

Character:-

The bombardier beetle (Brachinus in North America and Pherosophus in Africa, Asia, and the East

Indies) has little sacs at the tip of its abdomen that spray a noxious fluid used to deter enemies. The
beetle fires this fluid at boiling-hot temperatures, and the hot fluid.

Economic important:-

Ecologically, they function as both predators and scavengers, but by eating detritus they also help
decompose decaying vegetation.
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41.Asian bombardier beetle ( Pheropsophus kimaniae, )

Scientific classification

Kingdom:- Animalia
Phylum:- Arthropoda
Class:-Insecta
Order:- Coleoptera
Family:- Carabidae
Genus:- Pheropsophus
Species:- kimaniae

Character:-

Pheropsophus  kimaniae, colloquially known as the Asian bombardier beetle (miidera

beetle in Japan) is a species of ground beetle form Japan, North and South Korea, and the province
of Yunnan, China.

Economic important:-

This is a biological control agent.
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42.Ground beetle (Clivina Jfossor)

Scientific classification

Kingdom:- Animalia
Phylum:- Arthropoda

Class:- Insecta

Order:- Coleoptera
Family:- Carabidae
Genus:- Clivina

Species:- fossor

Character:-

s running the length of its elytra. It has

This beetle is all dark brown with studded rows or line
front pair of legs are broadened for

adaptations for a life underground. The tarsal segments on the
digging. This enables exploitation other food sources.

Economic important:-

They feed on a wide range of pests including aphids, moth larvae. beetle larvae. mites, and
more.This allows the long-lived beetles to survive in farm environments when any single pest or

weed is not available as food.




1. Family-.Dytiscidae

43.Great diving beetle (Dytiscus marginalis)

Scientific classification

Kingdom:- Animalia
Phylum:- Arthropoda
Class:- Insecta
Order:- Coleoptera
Family:- Dytiscidae
Genus:- Dyriscus

Species:- marginalis

Character:-

It is a voracious predator, hunting smaller invertebrates, tadpoles and even small fish. The larvae
are large. fearsome-looking beasts, with big, biting jaws: they look a bit like pale brown,
underwater Devil's Coach Horses. They use damp soil by the edge of the water to pupate in.

Economic important:-

beetles are common and important members of most freshwater ecosystems. Some species occur in

ponds and lakes. others are more common in rivers and streams.
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44.Agabus

Scientific classification
Kingdom:- Animalia

Phylum:- Arthropoda

Class:- Insecta
Order:- Coleoptera
Family:- Dytiscidae

Genus:- Agabus

Character:-

Sickle-shaped mandibles without mola (grinding surface). Long, slender swimming legs 5-
segmented, excluding 2 claws. Abdomen 8-segmented, lacking hooks on terminal segment,
usually without gills. Roughly cylindrical thorax and abdomen tapered to anterior and posterior
ends.

Economic important:-

They play important role in ecosystem functioning viz, nutrient cycling primary production
,decomposition and materials translocation
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45.Diving beetle (Cybister japonicus)

Scientific classification
Kingdom:- Animalia
Phylum:- Arthropoda
Class:- Insecta
Order:- Coleoptera
Family:- Dytiscidae
Genus:- Cybister

Species:- japonicus

Character:-

Diving beetles are oval and flat and range in length from 1.5 mm to more than 35 mm (0.06 to
more than 1.4 inches). They are well adapted to an aquatic environment. The hind pair of legs
is long, flattened, and fringed to provide surface area that aids in flotation and swimming.

Economic important:-

Thé larger the Cybister japonicus Sharp is the southeast, the northeast region in China as a
food and a traditional folk medicine aquatic insects, is a good treatment for kidney disease .
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12. Family- Elateridae

46.Click beetle (Monocrepidius bellus)
Scientific classification
Kingdom:- Animalia
Phylum:- Arthropoda
Class:- Insecta
Order:- Coleoptera
Family:- Elateridae
Genus:- Monocrepidius
Species:- bellus

Character:-

Click Beetles are slender, elongated beetles that do not harm people. Many are black, but species
may also be brown, reddish brown and shades between. They are famous for the noise they make
when they need to make a hasty escape from a predator.

Economic important:-

The larvae of click beetles, have had a centuries-long role as major soil insect pests worldwide.
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13.Family:- lampyridae

47.Firefly (Lampyris noctiluca)

Scientific classification
Kingdom:- Animalia
Phylum:- Arthropoda
Class:- Insecta

Order:- Coleoptera
Family:-Lampyridae
Genus:- Lampyris

Species:- noctiluca

Character:-

Lampyris noctiluca presents a conspicuous sexual dimorphism. The males are winged, with brown
elytra, a clearer pronotum and a large brown spot in the middle, while females are larviforme, wings
are missing and they are often twice the size of the males (up to 25 millimetres or 1 inch in length).

Economic important:-

These are beneficial insects.The larvae of most species are specialized predators and feed on other
insect larvae, snails and slugs.
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48.Firefly (Luciola lateralis)

Scientific classification

Kingdom:- Animalia

Phylum:- Arthropoda
Class:- Insecta
Order:- Coleoptera
Family:- Lampyridae
Genus:- Luciola

Species:- lateralis

Character:-

The male is 6.5-9.5 mm (0.26-0.37 in) long and 2.3—-3.3 mm (0.091-0.130 in) wide. The female is
7.5-10.5 mm (0.30-0.41 in) long and 2.5-3.5 mm (0.098-0.138 in) wide. The body is elongate oval.
The pronotum is reddish pink or yellowish, with a central brown band, and the elytra are dark brown.

Economic important:-

These wonderful beetles are also helping humans.




14.Family:- Erotylidae
49.Fungus beetle
Scientific Classification
Kingdom:- Animalia
Phylum:- Arthropoda
Class:- Insecta
Order:- Coleoptera
Family:- Erotylidae
Genus:-
Species:-
Character:-

Important structural characters include their clubbed antenna, 5-5-5 tarsal formula, usually
dilated maxillary palps, and lack of pubescence. Pleasing fungus beetles range in size from 2.0
t0 3.5 mm long in Dacne to 14.0 to 22.0 mm long in Megalodacne. Most Florida species are
less than 10 mm in length.

Economic important:-

The feeding habits of fungus beetles help in controlling bugs in homes and gardens.
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I5. Family:- curculionidae

50.Red plam weevil (Rhynchophorus ferrugineus)

Scientific classification
Kingdom:- Animalia

Phylum:- Arthropoda

Class:- Insecta
Order:- Coleoptera
Family:- Cuculionidae
Genus:- Rhynchophorus

Species:- ferrugineus

Character:-

The adult beetles are relatively large, ranging between 2 and 4 centimetres (1 and 1+ inches)
long, and are usually a rusty red colour—but many colour variants exist and have often been
classified as different species . Weevil larvae can excavate holes in the trunks of palm trees up
to 1 metre (3.3 ft) long, thereby weakening and eventually killing the host plant. As a result,

the weevil is considered a major pest in palm plantations, including the coconut palm, date
palm and oil palm.

Economic important:-

Red palm weevils are important pests in many growing areas of oil palm in the world.
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S1.Weevil (Rhynchophorus palmarum)

Scientific classification
Kingdom:- Animalia

Phylum:- Arthropoda

Class:- Insecta
Order:- Coleoptera
Family:- Curculionidae
Genus:- Rhynchophorus

Species:- palmarum

Character:-

Rhynchophorus palmarum, is a species of snout beetle. The adults are relatively large black beetles
of approximately one and a half inch in length, and the larvae may grow to two inches in length.
These insects are attracted to the release of volatile compounds produced by injured palm trees. The
larvae burrow through the hearts of palms, and their feeding can potentially kill an infested palm or
serve as an avenue for secondary infections of bacterial disease.

Economic important:-

The larvae have been consumed for centuries as food by native South American populations as a
source of prostein, minerals, and vitamins A and E.
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51.Weevil (Rirynchophorus palmarum)

Scientific classification

Kingdom:- Animalia

Phylum:- Arthropoda
Class:- Insecta
Order:- Coleoptera
Family:- Curculionidae
Genus:- Rhynchophorus

Species:- palmarum

Character:-

Rhtynchophorus palmarum, is a species of snout beetle. The adults are relatively large black beetles
of approximately one and a half inch in length, and the larvae may grow to two inches in length.
These insects are attracted to the release of volatile compounds produced by injured palm trees. The
larvae burrow through the hearts of palms, and their feeding can potentially kill an infested palm or
serve as an avenue for secondary infections of bacterial disease.

Economic important:-

The larvae have been consumed for centuries as food by native South American populations as a
source of prostein, minerals, and vitamins A and E.
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GRAPHICAL REPRESENTATION

Total population of Coleopteran beetles

m Ptinldae

W Cocclnellidae
# Chrysomelldae
M Scarabaeldae
W Carabldae

m Dytiscidae

® Elateridae

M Lampyridae

w Erotylidae

m Curcullonidae
# Cerambycidae
m Staphylinidae
© Scraptildae

1 Tenebrionidae
 Hydrophilidae
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RESULT

During the study,total 51 species were recorded during the period
(November).Out of these 1 species belongs to Ptinidac family.8 species belongs to ¢
species belongs to Chrysomelidae,10 species belons to Scarabaeidae,7 sp
Carabidae,3 species belongs to Dytiscidae,2 species belongs to Elateridae,2 species belongs to
Lampyridae, | species belongs to Erotylidae,2 species belongs to Curculionidae, 1 species belongs to
Cerambycidae, | species belongs to Staphylinidae, 1 species belongs to Scraptiidae, 1 species
belongs to Tenebrionidae, and 1 species belongs to Hydrophilidae family, T




DISCUSSION AND CONCLUSION

The study provides a range of Coleopteran beetles diversity and its populatiog.Rgg@lt ;sh0ws.‘that
Chrysomelidae is the dominant family under the study area that means Duliajan. Chrysomelidae
beetles mainly found near food plants or tropical areahence more number of Chrysomelidae beetles
indicates that green plant richness and less pollution in duliajan.The other families were recorded to
be least due to the loss of suitable habitat, Therefore long term studies are required along with
conservation awareness programs to educate people, that can protect and monitor their forests
themselves in the long term.




fr=re PN iy -

REFERENCES

https://www sciencedirect.com
https://www . nature.com
hitps://Www.annualreviews.org
https://www britannica.com
https://www.nationalgeographic.com
https://swww.vedantu.com
hps://www.newworldencyclopedia.org
hutps://wwi.animaldiversity.org
https://www.worlwidejournals.com
hutps://endomologytoday.org




FIELD STUDY
REPORT

ON
(VISIT TO TINSUKIA FISH FARM)

SUBMITTED BY-
NAME-RAKTIM GOGOI

ROLL NO. - 155200[3)

6" SEMESTER ~



DEPARTMENT of ZOOLOGY

Duliajan College
Dll!_i?kl!l, Assam-786602

CERTIFICATE

This is 10 certify that the field report entitled “Project report on a visit to
l'insukia na-pukhri fish farm™ submitted by Ieﬂ\@-“"\ é{ﬁf:lh\ of B.Sc 6" semester.
Roll no. 16520023 Deprtment of Zoology. Duliajan College.Assam, as a part of the

Paper: DSE3 (Fish and fisheries) has been carried out by him/her under my guidance.

1 wish him/her all success.

\f (Dr. Urbbi Devi)

|| \\l w Head of the Department
o ; \X / Department of Zoology

i .
\\ N\ F Duliajan College

Duliajan, Assam-786602



Acknowledgement

Thanks for all your €ncouragement.

Raktim gogoi

Rolt 1 '~ 8520609 3




CONTENT

e Introduction

e Trip Objective

e Journey Route

e Observation

¢ Pond Management
e Conclusion




Introduction:

In 20nh may 277 e b boaeleribe oof 84},

Loty “”'”'I"“ ( tillew

reetet Fer oo Bae il boee

GCiaovernment Fich Laren 10 ¢ by sorl th

et sle prre

breeding. artificial fish «rfture sl  Aber toet

Trip Objective:.

I he trip was b learn abeurt Fich

Journey Route.:

F'Pl'frl g

In20th may 2027 a1 9 AM

e sharl yroverie g Feeae fasehiovgae 0 -

Finskia by a bus prowvided by the £l 1relin I irrimwel 1 v M shni

ARer reaching we visited the | retrie bashiery Cafbice |ireerb »

Officer Mr Samirjyeti € hidiyn | etier be o

being done e sheovedd us all the 1

ik 11e Voo Ve ‘

veberarrie-grl L8 1Tl o #oé

h”('”'f We asked mary qquestieme tey binres pegmeel e

[lf!lill'l'{ We meet with hirm alene
2PM

v hemars T hat tfhe bt v ity yep VT ’pt

Observation:-
Mr "mln,lf; ettt € hatia hael she s
and the process of fish hate hing

The Process i artibie 1al hate Mg 10 fhecr pibpeel

(s rrsAatey ngrgemetore | ’ g g -

1.8pawning chamber— | b o0 el bt s e

"‘l,--

are kept for fertilization

2.Breeding Chamber: [l 1oalcou e s hnte o b o s
inner and other is onter The cafer comnpete prres tesl stk ’
ol pipes and vinlve Fhe o pges e kepd bere alie e ot fobiliree = Ay
There may he pipes for transler of eygs ot wanetiunes ogaber s Ly
euus tey the hrecding [:’J’-i-"" hamber frice the cpmatnng « Vet b4y wev vag

arc hatcherd




3 Nursedy pool  |Lho ey prbl s gk i oo b Gkt by Ehie v by hade bl

s aig k\'pl hore Newhy hgtebiond 220 96 howis bl A v bk by hion st b gesies boo vl wind

vonbnues tora poviond ot By S0 day s g w i b ey e e By o ol 250 Wi e

depth ot this pootis Ko as thw simiadl e s € e comip oo b e g

Pﬂ.u-—--

' "Ll o poug]

] \"hl.‘ ”

4. Rearing lake | ho Gies that e O W0 i abee ane bept i the veaninge bake fon thie i
maturation Dterent oy pes of ook aod aatnition are aedded Ton e Betber prevstle A e

thew matueation the tes an tane booeed focstalboing pond fon thein sdonpge




'he ditferent types of crafis and eears that are used are:-
Fishing crafts:-

Thermocol Boat :- The thermocol rafl is also used to capture fishes in the rivers. This is
made of two to three thermocol picces tied together and used only for laying and hauling the
fishing gears such as the gill net. castanet and angling. ~

Motor vehicle tubes:- Inflated tubes of motor vehicles are used in the river for fishing

purposes.

Hodi Boat:- Those who do fishing in rivers for larger size fishes mainly use this. '!'ypicall)f,
this kind of boat is operated by two fishers and primarily owned by full-‘time fishermen. It is
also used to transport nets and family belongings when the fishermen migrate to th_e other
areas by rivers. However, at present. it is rarely used due to shallow nature of the rivers.




The gill nets:- It is made of the multifilament gill net and is practiced in the entire river
course of Godavari. It is used round the vear except for monsoon season. The mesh size

i

ranges between 12 to 50mm. ok
X
PR T
v ) ;

M )
Seines:- Around ten persons operate the larger seine and two to three persons operate a small

seine net. In the earlier years, carps, catfishes, and miscellaneous species formed the
dominant catch, while in recent years, miscellaneous fishes and prawns account for the major
portion of the catch. It was a popular gear but its opcrallon has come down sngmhcantly in
recent years. i

Cast nets:- It is the most common fishing gear operated through the entire river course.
Almost each angler owns a cast net to exploit prawns and small fishes. Few units with bigger

mesh (15-20 cm) exploit large carps.
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bamboos tied near the

Lift net (Dheki jal) - It is 2 large triangular net stretch across tv
in the pond of about 6 feet

&
thick ends. The net is balanced in front of bamboo platform rals

above the level of water.




Rou Phansi Jal

in made up ol sunn b mp O3 plys) vath 1075t meshies 101 e 1
capture Labeo tohita but other similag wize could alvo be captured

Khowall Jab.- It is circular and large in shape. The net sinks 1o the bottom and the

circumierence closes due (o the weights attached 1o it All kinds of small sized fish are

entangled in the net, which is then pulled out by means, of the cord. T he net i made up of
nylon twine, .

Pond Management-:

The primary requisite of fish culture is the availability of land for fish pond and quality fish
seeds. Although production of seeds may be satisfactory, but rearing of thowe tender baby
fishes in well managed Nurserics, Rearing and stocking ponds must be thoroughly known.

The above types of fish ponds arc mostly If;und‘ n (.mv.crnmcpl mana;-;j_{)-[,_.,h !f"m" as well
as in progressive farmers. Whereas, the main objective is for fish '.:;:,9( production or table-
fish production through farms/ projects. /

Generally, in scientific lish farming number of varioys ',m;r,/p.'md‘, (4 stated above) arc
required for rearing of various stages of fishes namely’s :
S



Nursen pomd

rearng of Npawn o bry stage (approx. Size 4= 15 mm)tor about 15

IS RNY

- ARcanng pond - reanng ol tny o0 himgerhng stage (approx. Size: 16-40 mm)tor about 24

nonths

21 Stocking pond- rearing of tingerling (approx. Size - 150 mm) to marketable sizes/ adult

Nsnges

Ot all the rearing of fishes in difterent types ol ponds; Nursery pond management is
considered as prime importance. In the present context. The State’s fisheries  fish ponds
being owned by farmers are non other than nursery ponds serving as both rearing and
stocking purposes. As such, the fish pond management described in details below are aptly
dccounted and applicable tor all types of ponds for our State.

PRE- STOCKING POND MANAGEMENT:

As practicable as possible, any [ish pond should have the following management
techniques applied for proper survival and growth of fish for sustenance:-

(1) Eradication of weeds/ vegetation:

Weeds and grasses deprives pond of nutrients .Provides shelter to predatory insects and

animals. Serves as breeding grounds for they lay eggs in the leaves and stems etc. These be
manually remove.

(2) Dewatering of pond:

If admissible, allow to dry up the ponds completely Expose the bottom to Sun so as to kill
all the weed fishes, insects and their eggs. Mineralization of organic matter take place.
Poisonous gases escapes. Removal of silt & repair of embankments.

(3) Control of Aquatic weeds:

Larval and adult stages of insects prey upon fish hatchlings and fry. They compete in food.
Oil soap emulsion spraying in the surface of water befpre sux:ki:}gof fish seeds (spawns) 12-
24 hrs (early morning or late evening ) during still weagher cho)(cs the respiratory tubes while
comes up periodically for breathings are killed. ()rdin;“_\ \u;iﬁ (cut into pieces & boil till

ll.‘\‘ /
.\\/



fissolves ) = 20 Kgs ( heap vegetable ol (miced tharoughly woth soap st ) 64

litres. per Ha. ( mustard oil)
(4) Liming :

L iming neutralizes soil acidity (sotls of the State mostly moderately acidie o natire ) Toonang
s done 1o increase the PH value of sonl towards Alkahine 1 changes the sonl stracture D
promotes the bacterial breakdown of organic matter 1t supplics calcwnm necded Tor plan
growth and bone formation of fish. 11 serves as a fertibizer Generally guick Tiune o
effective than slake lime.

(S) Manuring :
Several types are recommended.

(1) Raw cattle dung (RCD) applicd 10,000 20,000 Kga/ha/yr apphed after 2 weeks o
fortnight of liming.(In case non available of RCD dry cattle dung be applicd)

(ii) Apply 50 Kgs/ha of Ash of water hyacinth or nay other ash of succulent green plants thal
gives rise to production of more diatoms (zooplankion:.)

(iii) Apply 300 Kgs/ha of RCD in liquid form applicd § days of sloCking cnsurcs conlinuon,
production of plankions.

(iv) Apply 10 Kgs/ha Cobalt nitrate if plankton estimation is below 050 ml/ 150 litres,

(7) Estimation of plankton:

50 litres pond water collected from different arcas (depth) through a plankton net add a few
drops of formalin solution. Wait till the sediment 1s settled in the glass tube (preferably
graduated — market into ml.)

1 contains 1.00 ml and above — rich in plankton: Contains below 1,00 poor plankton
compaosition — add RCD.

POST STOCKING MANAGEMENT:

Post-stocking pond management involves harnessing the pond productivity in the
I

form of natural fish food, maintenance of pond efvironment congenial to the

cultivated fish and fish hushandry, mainly feeding und health cagd
[\



Feeding

Feeding the hish with good quality and nutritious food is the most important part of
commercial hish farming . Soon after stocking, the fish start grazing natural food
avalable i the pond. Spawn feeds voraciously on plankton.

Periodic fertilization

The next step in post-stocking management is the periodic fertilization which ensures
replenishment of nutrients and consolidation of the energy base for microbial
decomposition activities.

Monitoring Pond Environment

Monitoring the pond environment is also a very important factor of pond
management. And proper pond management involves a regular steady supply of
nutrient for sustained production of fish food organisms.

The supply of nutrients could be from within the pond itself or from outside. You also
need to regulate the physico-chemical parameters of the pond ecosystem within the
safce tolerance limit of the cultured fish species.

Check water and soil quality on a regular basis. Decrease the amount of
supplementary food if you notice the presence of too much natural food in the pond.

Conclusion

Although pond culture still predominates, the use of raceways, tanks, cages, and recirculating
systems has increased. . Regardless of the culture system, planning is essential for successful
aquaculture. Next, the aguaculturalist must completely understand the type of production
facility being used. Lach aquaculturalist needs to select carefully the best equipment for his
or her facility and be knowledgeable in the use of the equipment.
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