Sr. No.

10.

11.

3

Jijamata Mahavidyalaya, Buldhana

Research Papers Published During the Year - 2022

Title of Paper

Physicochemical Analysis of
Drinking Water and Agricultural
Water in village Deulgaon Mahi
Tahsil:deulgaon
raja,district:Buldana

Assessment of Agricultural Soil
Quality of village Sav Tehsil &
District Buldana

Infructesceneces, fruits and seeds of
the distinctive fossil palm,
Tricoccites trigonum K.P.Rode from
Mohgaonkalan in chhindwara
district, Madhy Pradesh,India:three -
dimensional morphology and
anatomy

Report of Dicot Root From the
Deccan Intertrappean Beds of Betul
District of Madhya Pradesh, India
Hydro Biological Studies of Yelgaon
Dam of Buldana

Diversity of Millipedes at and
around Mehkar city of Buldana
District

Avifaunal Diversity at and Around
Nalganga Dam of Buldana District

Sources Of Knowledge In Faculty of
Humanities

Macrophyte Diversity of Mandwa
Lake Near Dharni (Melghat)Tahsil,
District Amravati(M.S.) India
Librarian's awareness and user's
satisfaction with ICT in selected
colleges in SGBAU Amravati
University.

CRICEL IR

Index

Name of The
Author/s

Dr. A.D.
Deshpande, Dr. P.
B. Wagh, Dr.G.B.

Andhale

Dr. Pradip Wagh,
Dr. Ganesh
Andhale,Dr.Anan
d Deshpande
Rahul W. Ukey,
StevenR.
Manchester,
Dashrath K.
Kapgate,
Mangesh H.
Wanjari

Dr.R. W. Ukey

Kakde V. R,
Yewale R. M.
Thakare Pavan
R., Kakde
VandanaR.
Kakde Vandana
R, Kasture
Samta N.

Dr. M. D. Jadhao

Dr.R. M. Yewale

Sachin D.
Sakarkar

Dr. M. D. Jadhao

Department Name of
of The ] I
Teacher el
Chemistry Journa! of
Emerging
Technologies
and
Innovative
Chemistry Research
Botany Geophytology
Gradiva
Botany Review
Journal
Zoology Journal of
Emerging
700l0 Technologies
9y and
Innovative
Research
Zoology
Philosophy B.Aadhar
Journal of
Zoology Emerging
Technologies
and
Dept. of Innovative
Library Research
Philosophy B.Adhar

Page
No.

03

09

15

27

33

39

43

49

56

59

68

|



12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22

23.

24.

Analysis of Water Used for Drinking
and Irrigation Purposes of Village
Pokhari, Tehsil & districtBuldana

I AHRATGId! dTeard : HgRIPI
fa=iy wed
YR AIDRTe] TARI ST

Biodiversity and Prevalence of
Helminthes Parasites Dam Fishes of
Buldana District(m.S.)

Scanning Electronic Microscopic
Study of Antennaof Tribolium
Confusum

Review of Bacterial Infection in
Freshwater Fishesh

Sustainability of Indian Agriculture :
Issues, Challenges & Opportunities
Various Aspect of Human
Development Index(HDI)

An Investigation of Fungal Diseases
that affects the tree Seedlings in
some forest Nurseries.

Fungal Diseases in some forest
Nurseries of Buldana District,
Maharashtra State (INDIA)

Synthesis of Substituted Pyrazoles
Using lonic Liquid

Evolution of Acoustical Parameters
of some Substituted Ketimine Drugs
under different % Composition in75
% Dichloromethane(DCM) Water
Mixture at 30°C.

Determination of Acoustical
Parameters of Glucose & its Fe (l11)
Metal Complex by Ultrasonic
Technique.

Dr. G. B. Andhale,
Dr.A.D.
Deshpande,
Dr.P.B. Wagh & P.
P.Ware

Dr.S. R. Yerankar
Dr.S. R. Yerankar
Kakde, V.R,,

Choudhari S.N.,
Thakare P.R.

P.R. Thakare,
V. R. Kakde

Chaudhari
Sharda N., Kakde
Vandana R

Dr.D. J. Kande

Ganesh Shivaji
Kiroche

Shri. Anant T.
More

Shri. Anant T.
More

Dr. G. B. Andhale

Dr. G. B. Andhale

Dr. G. B. Andhale

Chemistry

Political Sci.

Political Sci.

Zoology

Zoology

Zoology

Economics

Commerce

Botany

Botany

Chemistry

Chemistry

Chemistry

Journal of
Emerging
Technologies
and
Innovative
Research
Research
Journey

Genius

International
Journal of
Biology
Sciences
International
Journal of
Zoology
studies
Journal of
Emerging
Technologies
and
Innovative
Research

B.Aadhar

B.Aadhar

Journal Of
Maharaja
Sayajirao
University of
Baroda
International
Journal of
advance and
Applied
Research

International
Journal of
Scientific

Research in
Science &
Technology

76

83

87

93

98

104

110

121

126

131

136

144

150

|



Research Papers Published

¥ 2ot -2 T—

© 2022 JETIR May 2022, Volume 9, Issue 5 www.jetir.org (ISSN-2349-5162)
e

JOURNAL OF EMERGING TECHNOLOGIES AND
INNOVATIVE RESEARCH (JETIR)

An International Scholarly Open Access, Peer-reviewed, Refereed Journal

Physicochemical Analysis of Drinking Water and
Agricultural Water in village Deulgaon mabhi,
Tahasil: Deulgaon raja, district: Buldana.

Dr. A. D. Deshpande, Dr. P. B. Wagh", Dr. G. B. Andhale
Jijamata Mahavidyalaya Buldana

Email: aanand.deshpande25@gmail.com

Water covers about three fourth area of the earth’s surface with volume of about one billion cubic
kilometers of total surface water reserves, ocean constitutes 97%, permanent glaciers and ice-caps 2.1%, and
remaining only 0.9% water is available as fresh water in the form of rivers, lakes, ponds, streams (Dugan, 1972
and Behura, 1981)), Water and life are intricately linked, and water is the main constituent of the human body
making up about 80% of total body weight and is the medium for all metabolic activities. More than half of the
world’s species of plants and animals live in water, and even our terrestrial-derived food is totally dependent on
water and often largely composed of water. Water is needed not only for drinking purpose, but also for
production of food. Water is also used to generate electricity (hydropower and cooling for thermal power), for
navigation, and also for leisure. For this reason, most ancient civilizations grew near the bank of rivers and other

- perennial sources of water.

Key words: Water analysis, parameters for the analysis water sample

Introduction

Water plays an essential role in human life. Approximately, 71 per cent of the earth’s surface is covered with
it but fresh water constitutes only about 3 per cent of the total water. There are four major sources of surface
water. These are rivers, lakes, ponds, and tanks. In the country, there are about 10,360 rivers and their tributaries
longer than 1.6 km each. The mean annual flow in all the river basins in India is estimated to be 1,869 cubic

km!?l. inadequate water supp

is still one of the major challenges in developing countries. The ]omt monitoring
programme (jmp) for wat [

unicef, reports that 783
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84% of whom live in rural areas. The WHO reports that approximately 36% of urban and 65% of rural Indian

were without access to safe drinking water[*],

COLLECTION & SELECTION OF SAMPLE

Sample Collection

Total 5 water sample were collected, in Deulgaon mahi, from 5 different locations. Water samples were
collected in pre- cleaned, sterilized, polyethylene bottles of one liter capacity, Materials and Methods:-
i) Color®; - Procedure: -
1. Label the test tubes; Control, and Local community sample,
2. Pour the 50ml of Limit Sample into the test tube,
3. Fill the Control test tube with the deionized water to the same level as the tést tube.
4. Fill the Sample test tube with Local community water to the same level as the test tube.
5. Hold the Local community test tube side by side with the Control and test tubes over a white piece of paper
6. View the test tubes from above: Is the color of the Sample lighter or darker than the color of the test tube®.
ii) Taste and odor l: - The taste is carried out by inhaling through two tubes of an osmoscope. One is kept in a
flask containing diluted water and the other one to be tested. The taste and odor of water may also be tested by
threshold number. In this method, the water to be tested is diluted with odor-free and the mixture at which odor
becomes detectable is determined. It indicates threshold number and other intensities of odor are then worked
out. The result of test is greatly affected by the sensitiveness of the observer. For the public water supply, the
threshold number should not more than 3. If the taste and odor are suspected to be due to growth of any kind, the
cause may be found out by conducting microscopically and biological examinations,
i) Turbidity'®!: - The measurement of turbidity can be done with the help of Nepholometric turbidimeter’.
iv) Temperature!®l:- The desirable temperature of portable water is 25 °C The measurement of temperature is
done with the help of ordinary thermometers. Chemical Analysis
iii) pH'*l; pIl may be measured accurately using a pH meter. The pH meter must be calibrated before making pH
measurements. For calibration standard buffers of pH 4.00, 7.00 and 10.00 are used. pH of water indicates the
hydrogen ion concentration in water,
iv) Electrical conductivity!): thoroughly rinse cell with one or more portions of sample. Adjust temperature of a

final portion to about 25°C, Measure sample resistance of conductivity and note temperature to +0.1°C.

iv) AlKalinity [5/:-
1) Mix 100 ml of the sample with two or three drops of phenolphthale.in indicator in the porcelain basin.
2). Add a few drops of methyl orange indicato

alkalinity is zero, Ifithe samplé turns yello

towards orange is ebserved,
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3). The determination by means of mixed indicator is done in the same way as with methyl orange.

Formula-

Vol.of tittrant xN x50 x1000
ml.of sample

Total alkalinity =

Where, N = Normality of H2SO4

v) Determination ORP (Oxidation-Reduction Product):-

The ORP of the water sample was measured with the help of Water analysis kit according to standard protocol.
vi) Biochemical Oxygen Demand 1°:-

Procedure:-

1. Pretreatment of dilution water by seeding is sometimes necessary. Pretreatment of sample is needed if the
sample is supersaturated with oxygen or if the sample contains residual chlorine. If the pH of the sample is not
between 6.5 and 8.5, it should be brought within this range.

2. In some wastes, suspended matter may cause difficulty because the distribution of the solids may be uneven
when the sample is made up into dilutions. This may cause discrepancies in the results from different dilutions or
duplicate dilutions. In such cases, shake the sample vigorously immediately before the dilutions are made.
Artificial homogenizing procedures may cause an increased oxygen demand, and cannot be recommended.

3. Sometimes, the BOD determination in settled or filtered samples is needed. In such cases a settling time of 30
minutes is usually applied. For the BOD test of filterable substances, membrane filter, glass-fiber filter or paper
filter may be used. The type of filter should be indicated in reporting the result. If determinations other than the
BOD test are carried out on the filtered sample, it is recommended that filters of the same type and porosity be

used for all of those procedures.

vii) Dissolved Oxygen Bl: - Procedure

+#+ Collect sample in BOD bottle

s Add 2 ml MnSO4 with 2 ml Alkali iodide-azide and close the stopper
% Mix well and allow the ppt. to settle

% Add 2 ml concentrated H2SO4and mix well till ppt. dissolves

%+ Take 203 ml (Correspond to 200 ml) sample in a conical flask, titrate it against Sodium th@;@g@gi
7 a\dyas N

(0.025 N) till pale yellow color add starch indicator titrate till blue to colorless sy’ 8
viii) Chemical oxygen demand ¥l:- - 4 /’/ \\ i\\
Procedure \ g/
1. Place in an Erlenmeyer flask 20 ml of the sample or an aliquot diluted to 20 ml with distilled wat bl/
—4

2. Add 10 ml of standard potassium dichromate solution,0.0417mole, and a few antidumping granu

well. ‘
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3. Add slowly, with caution, 30 ml of concentrated H2SOs containing silver sulphate, mixing thoroughly by
swirling while adding the acid. If H>8Ox containing silver sulphate is not used, add 0.15 g of dry silver sulphate
and then, slowly, 30 ml of concentrated H2SOq4

4. Attach the condenser to the flask and reflux the mixture for 2 hours. Allow to cool and then wash the
condenser with distilled water.

5. Dilute the mixture to about 150 ml with distilled water, cool to room temperature, and titrate the excess
dichromate with standard ammonium ferrous sulphate using 2-3 drops of ferroin indicator.

6. Reflux in the same manner a blank consisting of 20 ml of distilled water together with the reagents and titrate
as in step 5, above.

ix) Test for Hardness:-Pipette 10 ml hard water sample into a 250 ml conical flask. Add 2 ml of buffer solution
add 3 drops of EBT indicator. Titrate the solution with standard EDTA solution from the burctte until the color
changes from wine red to clear bluexat the end point. Repeat the titration at least two times for the confirm
titration value. Note the titration value which corresponds to the total hardness.

Chloride Methodology: An Argentometric Method

i) Chloride is determined in a natural or slightly alkaline solution by titration with standard silver nitrate, using
potassium chromate as an indicator. Silver chloride is quantitatively precipitated before red silver chromate is
formed.

Chloride mg/L = (A-B) x N x 35.45 x 1000ml sample

Where

A =ml AgNO; required for sample

B =ml AgNO; required for blank

N = Normality of AgNO;

ii) Sulphate (Titrimetric method)

Procedure

:;::::{?cilszf;fmplc in a porcelain dish. Add 1 to 2 ml of buffer solution. The PH should be 10.0 + 0.1.

2. Add 2 drops of indicator solution ,

3. Titrate slowly with EDTA standard titrant, stirring continuously, until the last reddish tinge disappears and the

sample becomes blue. The titration should be completed within 5 minutes of the addition of buffer. Record the
amount of EDTA titrant used.

4. If more than 15 ml of titrant are used, repeat steps | to 3 using 25 ml of sample diluted to 50 ml with distilled
water. If less than 1 ml is used, repeat using 100 ml of sample, or more if necessary.
5. Calculate hardness as CaCO; mg

6. Measure 100 ml of sample and pour into a beaker. Neutralize the alkalinity to pH 4.5 with 1 mol. HCI or
HNO: Add 1 ml more of the acid. 2e
i

2/ N\
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7. Bring the sample to the boil to expel carbon dioxide. Add 10 ml of barium chloride standard solution to the
boiling sample. After the volume has been reduced to less than 100 ml, remove from heat and allow cooling.
8. Transfer with rinsing to a 100-ml graduated cylinder and make up to the 100-ml mark with distilled water.
Allow any precipitate to settle.
9. Pour 50 ml of the clear supernatant into a porcelain dish. Add 2 ml of buffer solution; the pH should be 10.0 =
0.1. Adjust as necessary.
10. Add 2 drops of the indicator solution (or a small portion of the dry powder indicator mixture).
11. Titrate slowly with EDTA standard titrant, stirring continuously, until the last reddish tinge disappears and
the sample becomes blue. The titration should be completed within 5 minutes of the addition of buffer. Record
the amount of EDTA titrant used.
12. If more than 15 ml of titrant are used, repeat steps 9 to 11 using 25 ml of sample diluted to 50 ml with
distilled water. If less than 1 ml is used, repeat using 100 ml of sample, or more if necessary.
Calculation: SOy mgllit=[A+B+C]=Xx 0.9_8 x4
Where, A = Titrate value in hardness estimation

B = Value equivalent to volume

C = Titrate value in Sulphate determine

Result and Discussion: - Readings of Water Quality parameters of Different samples of Deulgaon mahi,

Tahasil: Deulgaon raja, district: Buldana

Parameters S1 S2 S3 S4 S5
Temperature 25°%C 25°%C 25°%C 25°C 25%C
Color Colorless Colorless (;_glor!e_ss Colorless | Colorless
Taste Sweetish Sweetish Sweetish | Sweetish | Sweetish
Odor Odorless Odorféss Odorless Odorless Odorless
pH 7.88 7.89 7.88 7.89 7.89
Chlorides 152 157 154 150 157
Conductivity 0.402 0.407 0.410 0.409 0.408
Alkalinity 285 293 250 290 278
Hardness 322 341 334 349 329
aya o\
Sulphate 160 172 150 197 169 S i
ORP 280~ - 246 208 279 290
TDS 449 429 394 387 429

ot
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Dissolved Oxygen 9.1 9.5 9.3 9.5 9.5
BOD 32 34 34 33 37
coDn 141 137 138 139 134

Discussion: - Monitoring of Dam water samples from five different samples were analyzed by following

parameter.

Color, Taste, Odor and temperature are found to be unobjectionable.
P"  : - The p" serves as an index to denote the extent of pollution by alkaline waste. These values are in

between 7. 88 to7. 89

Chlorides: - The amount of chlorides ions present in water samples are found to be in between 152 to 157 gm/lit
Alkalinity: - The Alkalinity of water samples are found to be in between 285 to 293 ppm. -
Dissolved Oxygen: - All the samples are analyzed for D.O. and the values are found to be in the range 9.1 to
9.5 mg/lit

Hardness  :-Hardness of water is due to calcium, magnesium, silicates, carbonate, bicarbonate and sulphates.
Total hardness of water samples found to be in between 322 to 349 mg/lit.

TDS: - The TDS of water samples are found to be in between 387 to 449 ppm

Conductivity: - The Conductivity of water samples are found to be in between 0.402 to 0.410 ms/cm

BOD: - The BOD of water samples are found to be in between 32 to 37 ppm.

COD: - The COD of water samples are found to be in between 134 to 141 ppm,
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Assessment of Agricultural Soil Quality of village
Sav Tehsil & District Buldana

Dr. Pradip Wagh, Dr. Ganesh Andhale’, Dr. Anand Deshpande,
Jijamata Mahavidyalaya Buldana
Email: waghpradipl984@gmail.com

Soil is the mixture of minerals, organic matter, gases and countless Organisms that together support plant
life. Two general classes are topsoil and subsoil. Soil is a natural body that exists as part of the pedosphere
and which performs four important functions: it is a medium for plant growth; it is a means of water storage,
supply and purification; it is a modifier of the atmosphere of Earth; and it is a habitat for organisms all of
which modify the soil. Soil is the end product of the influence of the climate, relief (elevation, orientation, and
slope of terrain), organisms, and parent materials (original minerals) interacting over time.6 Soil continually
undergoes development by way of numerous physical, chemical and biological processes, which include
weathering with associated erosion. Most soils have a density between 1 and 2 gram per cubic centimeter. Soil
is a major component of the Earth's ecosystem. The world's ecosystems are impacted in far-reaching ways by
the processes carried out in the soil, from ozone depletion and global warming, to rain forest destruction and
water pollution. Soil is the largest surficial global carbon reservoir on Earth, and it is potentially one of the
most reactive to human disturbance and climate change. As the planet warms, soils will add carbon dioxide to
the atmosphere due to its increased biological activity at higher temperatures. Thus, soil carbon losses likely
have a large positive feedback response to global warming.

Key words: Soil sample collection, soil analysis and its parameter

Introduction:

Soil is a complex collection of Organic and Inorganic matter. Soil is called the Skin of the Earth!'! and
interfaces with the lithosphere, the hydrosphere, the atmosphere, and the biosphere.[*] The term pedolith, used
commonly to refer to the soil, literally translates ground stone. Soil consists of a solid phase of minerals (the
soil matrix) and organic matter, as well as a porous phase that holds gases (the soil atmosphere) and water (the
soil solution) P41 Accordingly, soils are often treated as a three-state system of solids, liquids, and gases.*!

Physically, soils are composed of mineral and organic particles of varying size. The particles are arranged
in a matrix that results in about 50 per-cent pore space, which is occupied by water and air. This produces a
three-phase system of solids, liquids, and gases. Essentially, all uses of soils are greatly affected by certain

physical properties. 17
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from air and water. These three elements compose 90 percent or more of the dry matter of plants. The
remaining 13 elements are obtained largely from the soil. Nitrogen (N), phosphorus (P), potassium (K),
calcium (Ca), magnesium (Mg), and sulfur (S) are required in relatively large amounts and are referred to as
the macronutrients. Elements required in considerably smaller amount are called the micronutrients. They
include boron (B), chlorine (CI), copper (Cu), iron (Fe), manganese (Mn), molybdenum (Mo), and zinc (Zn).

Cobalt (Co).

Sample collection
Area of study:- Sav village is situated on the Buldana road. It is about 8 km, away from Buldana, Dist. Buldana.

Buldana is one of the five Districts of Amravati divisions of Vidharbha region of Maharashtra.
Mostly Agriculture crop is found in Sav village is as follows Jawar, chili, wheat, soybean, cotton, but cotton
is one of the most important crops in Sav village.
Various type of soil is present in Sav
1) Lime soil
2) Black cotton soil ’

3) Red soil... etc.
4) Ten soil samples are collected from the farms of following farmers at Sav village.

Sr. No. | Name of farmer Source
1 Prakash Pundlik Lahane Farm
2 Jayant Anurag Jadhav Farm
3 Rajaram gajanan Gawai Farm
4 Devidas Totaram Jatol Farm
a Sanjay Vitthal Patil Farm
6 Sk. Ganim sk. Alim Farm
L 7 l Sunil Ganesh Gadekar Farm
[ 8 ‘ Haridas Punjaji Sole Farm
L 9 ! Vilasrao Sheshrao Bahekar Farm
L 10 1 Damodar Arjun Patil - Farm
Materials and Methods
rH i i
Procedure:;
Extraction:

;ﬂiﬂj}jztz—l distilled water to 10 g air-dried sample in a beaker 50 ml. Read the suspension temperature by
2- Stir at regular intervals for 20-30 minutes.

3- Wash the pH meter electrode with distilled water.

4- Open the contact switch, wait 5 minutes, adjust temperature knob to room temperature

Measurement: .

5- Rinse the electrode with distilled water, then with the soil suspension after stirring,

6- Read the pH value of the soil suspension,

ELECTRICAL CONDUCTIVITY (EC)

Procedures:
Extraction:

1-Put 10 g air—dry
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3- Measure the suspension temperature by thermometer.

Operation:

Before measuring, rise and fill the cell with reagent.

1- Set the temperature compensation dial.

2- Open the contact switch, wait for 5 minutes.

3- Balance the bridge with the main dial.

TOTAL NITROGEN

Procedure:

Digestion:

1- Weigh 5 g soil into digestion flask.

2- Add 5 g digestion mixture and 20 ml H2SOs conc.

3- Put the flask on digestion board with electric heaters. Heat gradually; low at 10-30 minutes, then raise
heating degree.

4- After the end of fuming, the digestion is continued for 1 hour after the solution had cleared with white color
of digestion mixture.

5- Transfer the sample to 250 ml volumetric flask, complete the volume with dist. Water.
Distillation:

6- Put 20 ml H3BOj3 in Erlenmeyer flask and 4 drops of the indicator.

Put the flask so that the lower tip of the glass receiver tube is below the boric acid surface.

7- Start running the cooling water in condenser

8- Start boiling the water in the boilers.

9- Put 25 ml of the sample in the funnel with dist. Water. Released ammonia is trapped in boric acid.
Titration:

10- Ammonia is titrated with HCI or H2SO4. At end point the green color just disappears.

Calculation
o o (sample titration—blank) xnormality x14xdilution
N % in soil sample weight

SOIL ORGANIC MATTER: WALKLEY-BLACK METHOD
Procedure:

1 Weigh out 01.0 to 2,00 dried soil (< 60 mesh) and transfer to a 500 ml Erlenmeyer flask. The sample should
contain 10 to 25 mg of organic C (17 to 43 mg organic matter). For a 1 g sample, this would be 1.2 to 4.3%
organic matter. Use up to 2.0 g of sample for light colored soils and 0.1 g for organic soils.

2 Add 10 ml of 1 N K2Cr207 by means of a pipette.

3- Add 200 ml of concentrated H2SO4 by means of dispenser and swirl gently to mix. Avoid excessive swirling
that would result in organic particles adhering to the sides of the flask out of the solution.

4- Allow to stand 30 minutes. The flasks should be placed on an asbestos sheet during this time to avoid rapid
loss of heat.

5- Dilute the suspension with about 200 ml of water to provide a clearer suspension for viewing the endpoint.
6- Add 10 ml of 85% H3POs, using a suitable dispenser, and 0.2 g of NaF, using the "calibrated spatula”
technique. The H3POx and NaF are added to complex Fe**, which would interfere with the titration endpoint.
7- Add 10 drops of ferroin indicator. The indicator should be added just prior to titration to avoid deactivation
of adsorption onto clay surfaces.

8- Titrate with 0.5 N Fe** to a burgundy endpoint. The color of the solution at the beginning is yellow-orange
to dark green, depending on the amount of the unreacted Cr"'remaining, which shifts to a turbid gray before
the endpoint and then changes sharply to a wine red at the endpoir{t. Use of a magnetic stirrer wighe-
incandescent light makes the end point easier to see in the turbid system. (Fluorescent lighting gives a
endpoint color). If less than 5 ml of Fe'" solution was required to back titrate the excess cr'e,
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insufficient Cr™" present, and the analysis should be repeated either by using a smaller sample size or doubling
the amount of KaCr207 and HaSO4. Alternatively use a Pt electrode to determine the endpoint after step 5
above. This will eliminate uncertainty in determining the endpoint by color change.

9- Run a reagent blank following the above procedure without soil. The reagent blank is used to standardize
the Fe™ solution daily.

10- Calculate % C and % organic matter:

% easily oxidizable organic C

B-s)xnxFe++ 12
J)—_ X —=— % 100
gmof soil 4000

Where:

B = ml of Fe'" solution used to titrate blank,
S =ml of Fe'" solution used to titrate sample,
And 12/ 4000 = m equivalent

Result
The physical, chemical properties and all parameters of the collected soil sample from the various farms
are discuss below: (F = soil sample in farm) ;

Farm F1 F2 F3 F4 F3 F6 | F7 | F8 F9 F10

Pm. §
water Holding | 8.9 0.6 1015 (211 |10 Wl A 5.5 ldl.2 ) 10.5 9.1
Capacity

pH 7.2 6.76 1690 (72 |673 |73 |6.82 [692 |6.43 7.23

(26" | (24" |(25% |(26° |(23°C | @2° | (267 | (25° |(24°C) | (25%)c
9 19 (9 g |) 9 19 19
Nitrogen (%) | 3.23 344 |32 |430 (354 (324 |246 |3.50 |3.1 3

Chloride (%) | 0.07 |0.05 |0.07 |0.50 [0.13 |0.3] |0.07 |0.08 [0074 |0.05 -

7 2
Magnesium a3 323 | 323 (324 330 2.50 | 1.49 223 |32] 2.3
(%)
Electrical 0.51 | 041 (0519021 0275 052 [0.12 |032 | 0512 0215
conductivity |7 Y 5 9 9 0
ms!
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Discussion

Reference Tables:
Based on the pH value of the following ratings may be adopted.

S.N. | Rating pH range | Characteristics

1 Extremely >9.0 Characteristic of highly alkaline soils requiring
alkaline reclamation measures.

2 Strongly alkaline 8.4-9.0

3 Moderate 7.6-8.3 Suitable for many crops. pH beyond 8 to 8.3
alkaline can be tolerated by crops like rice, Lucerne.

4 Slightly alkaline 7.1-7.5

5 Nearly alkaline 6.5-7.0

6 Slightly acidic 6.0-6.5 Characteristic of much red and lateritic soil

4 indicating deficiency of calcium and low in
7 Moderate acidic 5.3-6.0 Base ShtwatiGh
8 Strongly acidic 4.5-52 Characteristic of soil of the humid regions
where annual rainfall exceeds 18 inches.
9 Extremely acidic >4.5

Categorization of soil on the basis of Electrical conductivity:

Electrical conductivity (ds/m) Rating

<1 Good soil

1.00-2.00 Poor seed germinaﬁon

2.00-3.00 Harmful for some crop like pulses
>3 ﬁamful for most of the crops

Rating of soil in 6 tier system on the basis of organic carbon.

Sr.No. Rating Organic carbon content %
1 Very low Less than 0.20
2 Low 0.21 to 0.40
3 Moderate 0.41 to 0.60
4 Moderately high 0.61 to 0.80
5 High 0.81 to 1.00
6 Very high Greater than 1.00 WY
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Soil categorization on the basis of Nitrogen, Phosphorus and Potassium content Al

Sr. No. Element Required range
| Nitrogen 3-5%
2 Magnesium 5-10%
3 Chloride 12-15%
Conclusion

After collecting the soil sample from Sav village, Buldana District in observed all the
parameters i.e. N, P, & Cl water holding properties, pH, organic carbon , as composition it is concluded that
all the parameter are in the good health but pH holder show the slightly acidic in nature .Electrically
conductivity indicates good soil.

From the study of calcium carbonate, it is indicated that the soil is slightly calcareous and from the
percentage of calcium carbonate it is concluded that the CaC0z is present is less amount which is good for the
soil. If it is present in excess it may affect the crop.

Organic carbon determination shows the carbon content is high. It is beneficial for supplying water to
plants and also by providing the good physical condition to the soil. Farmers are requested to not use the large
quantity of organic carbon containing fertilizer because which is present in sufficient amount.

From N, P, K studies it is observed that all the parameter is in the required range which indicates that the
soil is good for the Soybean, Harbhara, Tur crop and also for oranges and lemon crops.

Farmers are suggested that to do not use much fertilizer because the farm is rich with all the nutrient and

excess of fertilizer may decrease the crop yield.
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ABSTRACT

Manchester S.R., Kapgate D.K., Ukey R.W. & Wanjari M. 2022. Infructescences. fruits and seeds of the
distinctive fossil palm, Tricoccites trigonum K_P. Rode from Mohgaonkalan in Chhindwara District, Madhya Pradesh,
India: three-dimensional morphology, and anatomy. Geophytclogy 50(1&2): 49-60.

Infructescences and fruits of the extinct genus Tricoceites from the latest Cretaceous of central India were
previously studied by optical analysis of fractured surfaces and thin sections. The application of micro-CT scanning
now allows for improved documentation of tue 3-dimensional morphology. We reconfirm most of the morphological
and anatomical features reported previously, including trilocular fruits with one seed per locule and a single cotyledon
in each seed. but we also call attention to the presence of a prominent subapical germination pore on the dorsal side
of each of the three pyrenes. These characters support assignment of Tricoccites trigonum to the Arecaceae. The
infructescence is composed of closely packed sessile fruits and is unusual in the lack of an obvious central axis or
rachis. Spongy tissue arising apically above each locule is interpreted to be stigmatic. The fruit was likely adapted for
aquatic dispersal, due to the buoyancy {hat would have been provided by the Jongitudinal pericarp cavities.

Keywords: Palm fruits, micro-CT scanning, Maastrichtian, chert, permineralized

INTRODUCTION trilocular fruits were named Tricoccites (rigonum by

The unusual monocot genus Tricoccites has been Fode (1933) who considered them likely to represent

Kknown since the/1930s based on well preserved LEuphorbiaceae, but Sahni(1937) reinterpreted them

silicified fruits fybyf) the village of Mohgaonkalan i as palm fruits. Chitaley (1956) elaborated on the fruit

Chh'md@ra Distfict/ Madhya Pradesh, India. The anatomy and suggested affinities with Pandanaceae
a
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or Arecaceae. Additional contributions were made by
Bonde (1985), who described new material including
many expertly ground thin sections of exceptionally well-
preserved specimens revealing more details ofthe fruit
and its seed. Some authors noted close association with
anatomically preserved pseudostems of the genus
Cyclanthodendron (Trivedi & Verma 1972, | 978,
Biradar & Bonde 1990), but physical connection was
not proven. The precise affinities of Tricoceites have
remained uncertain,

Here we summarize and augment the morphology
and anatomy of Tricoccites trigonunt based on newly
recovered infructescences and using new methods of
X-ray analysis to revisit the question of its systematic
affinities with additional evidence that it belongs to the
Arecaceae.

MATERIALAND METHODS

Although angiosperm fruits and seeds have been
found at more than 20 different chert sites across central
India (Smith et al. 2015), fruits of Tricoccites have been
recovered only at sites near the villages of
Mohgaonkalan and Keria in Chhindwara, Madhya
Pradesh, India, where they are locally abundant
(Figure 1). We examined specimens at Birbal Sahni
Institute of Palaeosciences (BSIP), Agharkar Research
Institute, Pune (ARI), and the Cleveland Museum of
Natural History, Cleveland, Ohio (CMNH). Newly
collected material (Figure 2) was cataloged in the
paleobotanical collection of the Florida Museum of
Natural History at University of Florida (UF).

Specimens were photographed by reflected light
witha Canon Rebel XS digital SLR camera with an
EFS 60 macro lens, or for higher magnification of peel
slides, with the same camera mounted on a Nikon
Labophot microscope using a fiber optic light source
and a white paper background for an optimal
combination of reflected and transmitted light. X-ray
imagery was obtained with a GE Phoenix V/tome/
xm240 CT scanner, located at the University of Florida
College of Engineering Nanoscale Research Facility.
Depending on size of'the chert specimen, scans were
set at 200-220 kV and 120-300 mA, obtaining voxel
resolutions of 47-61 pm. 2200 images were taken

2N

TEOE
Figure 1. Map updated from Sahni and Rode (1937) showing the
location of sites where Tricoccites is known including the type locality
of Mohgaonkalan. Inset map shows location in relation to the Deccan
Traps, shaded gray. Numbered sites include Mohgaonkalan (1 = UF
18311, 2 = UF 19348) and Keria (3 = UF 19329).

T9°08'E

through a rotation of 360 degrees with exposure times
of 333 or 500 ms. Resulting image stacks were
processed with VG Studio Max version 3.1 and Avizo
Lite version 9.1 to produce volume renderings, surface
renderings, and digital sections. The best example data
sets are accessible as TIFF stacks and as 3-D surface
renderings at https//morphosource.org under the project
“Deccan Plant Reproductive Structures.” at
Morphosource.org. We studied the following
specimens: ARI SDB-5276, CMNH P-3163, 3166,
3776, 3782, 3792, 3795, UF 68964, 69705, 69707,
69708, 71118, 71124, 71125 from Mohgaonkalan and
UF 56231, 56232, 56236. 85612 from Keria.

DESCRIPTION

Chitaley (1956) recorded infructescences upto 14
em long. Newly collected infructescences are up to at
least 35 cm long (the longest specimen recovered, Figure
2), but all specimens so far recovered are broken at
bothends. Upto 14 closely packed fruits are visible in
the 35 cm length. As noted by Chitaley (1956, p. 56)
the fruits are crowded, “closely packed in such a way
that sides of two adjoining ones fit together.” The
specimens discussed and illustrated by Chitaley, and
those we have studied (e.g. Figure 2.2-13), show the
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Figure 2. Tricoccites trigonum K.P. Rode.

1, 2. Chert boulder in the field near Mohgaonkalan containing infructescences. 3-13. Specimens obtained from the same boulder by reflected
light (3, 4) and micro-CT scanning (5-13). 3. Physical transverse section of infructescence revealing one of the trilocular fruits, UF 19348-
69708. 4. Another transverse section of same infructescence intercepting two adjacent overlapping fruits. 5. Successive transverse sections
and a longitudinal section, UF19438-69707. 6. 7. Virtual longitudinal sections of UF19438-68964, with the specimen in two planes rotated
about 90 degrees from each other, one plane intercepting the fruits in mostly transverse orientation (6), the other plane intercepting fruits in
ateral orientations (7). 8-13. Two-fruited fragment of the specimen in 6 and 7. 8. Surface rendering showing thomboid outline of the fruits.
9. Translucent rendering showing the positions of pyrenes within the fruits. 10. Virtual transverse section of fruit. 11, Surface rendering of’
naturally fractured specimen with two seeds exposed 25 F3=igual longitudinal sections in two planes of rotation. Scale bars 1 ¢m in 4
(applies also to 3), 12, 13,2 cm in6,7.

s@; Jijamata Mahavidyalaya, Buldhana |




52 Geophytology, Volume 50

fruits packed in a single file within a tubular
infructescence. Shukla (1950) mentioned a specimen
bearing twenty fruits. In longitudinal section, the fruits
in that specimen appear to be in two rows (Figure 4.7).
However, we infer that this appearance was due to
distortion as the infructescence was compressed and
starting to disaggregate, because all other
infructescences, like those in Figure 2, show the fruits
tightly arranged ina single file (see also Chitaley 1956,
Plate 1).

Physical sections and successive micro-CT virtual
sections show that the fruits not only are sessile but
lack obvious vascular attachment to a common rachis.
This makes the mode of attachment and indeed
determination of “which way is up” on each fruit
somewhat mysterious. Chitaley (1956 p. 59) stated
“Both ends are truncate and are so similar that I could
hardly tell them apart in isolated fruits. However, |
conclude that the end which shows more vascular tissue
in sections is the base.” We found enrolled leafy tissue
surrounding our infructescences as noted by previous
authors, e.g. Chitaley (1956), but could not establish a
physical connection and the preservation of the laminar
tissue was poor compared to that studied by Biradar
and Bonde (1990).

The emended diagnosis of Chitaley (1956) readily
applies to the newly collected material as well:
“Elongated fructification composed of closely packed
sessile fruits, enclosed in several ensheathing leaves.
Fruits 3-locular, 3-seeded drupe; shape triangular in
transverse section, rounded in longitudinal section but

with more or less flattened ends. Fruit wall with three
main regions: outer region thin, fibrous; middle region
broad, divided by radial plates of fibrous tissue
alternating with soft tissue or spaces; inner region richly
fibrous and thick. Loculi rounded in cross section
occupying the angles of the fruit. ..” Chitaley’s emended
diagnosis included the statement, “embryo not
preserved”. Subsequently, Bonde (1985) sectioned
fruits with well preserved seeds showing clearly a
monocotyledonous embryo of medium size, surrounded
by cellular endosperm tissue (refigured here, Figure 4.1,
4-6). Itisalso worth noting that the seed coat is smooth,
not intruded as in those genera of palms with ruminate
endosperm.

The prominent lacunae within the pericarp outside
of the locules were interpreted by Bonde (1985) as
abortive pyrenes, but this hypothesis can be discarded
because the structures he interpreted as abortive
embryos can be seen to be the somewhat shrunken
parenchymatous mesocarp (Figure 4.4; Figure 6.2, 3).
The fruits are distinctive in having longitudinal
parenchyma-filled lacunae within the pericarp extending
from base to apex. There are 16 to 22 of these
mesocarp lacunae in the fruits we studied (e.g. Figure
2.3; Figure 3.10; Figure 4.1; Figure 5.2, 12). Each
cavity is bounded by exocarp tissue at the surface and
fibrous mesocarp tissue that forms longitudinal
septations (Figure 6.2, 3). The septationsextend from
base to apex of the fruit and can be seen as surface
grooves in eroded specimens (Figure 3.1-5), because
the exocarp can be mostly stripped away so that the

Figure 3. Tricoccites trigonum K.P, Rode.

1-12. A single fruit from Mohgaonkalan showing typical shape. S.D. Chitaley collection, CMNH 3776, viewed by reflected light (1, 2) and
micro-CT scanning (3-12). 1. Basal view showing radiating grooves representing the eroded septations delimiting longitudinal cavities of the
pericarp. 2. Lateral view, with most of exocarp flaked away except left and upper right. 3. Basal view rotated slightly from 1. 4. Lateral view
showing eroded septations delimiting longitudinal silica-filled lacunae of the pericarp. Exocarp flaked away except at upper right. 5. Lateral
view by surface rendering. 6-9. The same orientation, volume rendering, with virtual transverse sections at the levels of 9, 10. 9. 10. Virtual
transverse sections at, and below the equator showing the 3 locules, and lacunae of the fruit wall. 11. Virtual transverse section at apex showing
vascular bundles of septum and three radiating arms of spongy tissue that arise above each locule (arrows). 12. Longitudinal section traversing
two of the stigmatic envelopes (arrows). 13-15, Fruit digitally extracted from chert, rendered translucent to show outlines of the locules, UF
19438-71125A, same specimen as in Figure 5.2-7. 16, Virwal transverse section, intercepting the germination pore within pyrene (arrow),
UF 19438-71118. 17. The same specimen, virtual longitudinal section intercepting the germination pore (arrow). 18. The same pyrene,
digitally extracted, dorsal view showing germination pore in face view, UF 19438-71118. 19-23. Pyrene digitally extracted from the fruit in
13-1 FT9438-71125A, in lateral, dorsal, ventral, apical and basal views. Note germination pore at arrow. Scale bars | em. (bar at 1 applies
Yty Bt ey, 13 applics also to 14, 15; bar at 19 applies also to.20-23).
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septations erode preferentially more than the adjacent
silica-filled lacunae giving the appearance of surface
grooves. The inner mesocarp is formed of interwoven
fibers through which sinuous fibrovascular bundles and/
or canals are prolific (Figure 6.2, 5-7). The fibers are
arranged in sinuous tracts accompanied by
crystalliferous strands (Figure 6.10).

Although placentation was reported as basal. we
have not observed obvious attachment between the seed
and the locule. Chitaley (1956, p. 59) stated: “The
attachment of the seed appears basal (though there is
doubt if 1 have recognized the base correctly), and the
placenta extends up the side along the angle of the fruit.”
She considered the placenta to be richly vascular...”
but the figures she cited seem to show the vasculature
of the mesocarp (as we depict in Figure 6.2, 5-7),
rather than of specialized placental tissue. Using
sections, both physical and by X-ray methodology, we
have not been able to confirm the placentation type.

The layers interpreted as seed coat by Chitaley
(1956) are here considered to represent the endocarp
or pyrene as is consistent with the morphology of palm
fruits (Murray 1973, Romanov et al. 2011, Matsunaga
& Smith2021). Chitaley noted that in transverse section
the thickness of this layer is about 0.25 mm and
composed ofthree regions: a uniseriate outermost layer
of radially elongated prismatic cells interpreted as
epidermis, a middle zone of'about 5-7 cells thick of
parenchyma with rather thick walls and dense contents,
and an innermost layer made up of several layers of
thin-walled parenchymatous cells. In addition to these
layers, we noticed a faintly preserved inner uniseriate
layer of thin-walled cuboidal cells (Figure 6.9). Digital
extraction of pyrenes from micro-CT scanned fruits
show the external morphology, including a prominent
circular germination pore (Figure 3.18-23).

A peculiar feature of the morphology and anatomy
of Tricoccites that has not received prior attention are
the pockets of spongy tissue peripheral to the apex of
each locule (see arrows in Figure 4.3, Figure 5.4-6,
15). Under higher magnification (Figure 6.4), this zone
is seen to arise within the mesocarp, and is composed
of a spongy tissue of thin-walled cells traversed by
sinuous tubular strands (Figure 6.8). Transverse sections
above the locules intercept three or six vascular bundles
situated on the radii between the radiating spongy zones
(Figure 3.11; Figure 5.5, 17). We refer to the apical
spongy zones as stigmatic pockets, but they are in need
of further study. They may represent pollen-tube
transmitting tracts (e.g. Castafio et al. 2016; Stauffer et
al. 2002) and it is possible that the tubular structures
(Figure 6.8) may be pollen tubes. The exocarp
separates along the periphery of each of these pockets
(Figure 5.4, 13, 24, 6.4), suggesting that these
functioned also as germination openings in the pericarp.
The germination pore in each pyrene is situated
immediately below the stigmatic pocket (Figure 3.16,
17).

DISCUSSION

Affinities

The monocotyledonous affinities of Tricoceites are
affirmed by the combination of tricarpellate fruits,
scattered vascular bundles of the pericarp (Figure 5.5—
7), and single cotyledon per seed Figure 3.4-6). Sahni
(1937) considered these fruits to represent an extinct
kind of palm, but other possibilities have been presented
subsequently, including Pandanaceae (Chitaley 1956,
Bonde 1985), and Zingiberales (Biradar & Bonde
1990).

Trivediand Verma (1972, 1978) published what
they considered to be a peduncle bearing fruits of

—_

Figure 4. 1-6. Tricoccites trigonum fruit from Mohgaonkalan in ground thin sections. S.D. Bonde collection, AGI, Pune.

L. Transverse section near equator of fruit showing three locules with each of the three seeds containing endosperm, SDB5276, slide 26. 2.
Specimen sectioned closer to the apex showing stigmatic pockets (arrows). 3. Oblique-transverse section near apex of fruit intercepting
pericarp lacunae (bottom of figure), and three stigmatic pockets (arrows), 4. Enlargement from 1. showing receded parenchymatous tissue
within each of the pericarp lacunae, and a single seed with a central linear cotyledon within the shrunken mass of endosperm tissue. 5, 6.
Longitudinal slice of a seed showing the single cotyledon (C) and endocarp (E), SDB5276 slide 33, 7. Longitudinally sectioned infructescence

of

kiani(_) from Mohgaonkalan. BSIP coll. Scale bars 1 cm in 1-5, 7, 2 mm in 6.
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Tricoccites trigonum enclosed by leaf sheaths and
showed the anatomical similarities between the peduncle
and the pseudostem of Cyclanthodendron sahnii Sehni
& Surange (Rode 1933: Sahni 1937; Shukla 1950;
Sahni & Surange 1953). However, the specimen
figured as evidence of attachment does not show
physical continuity oftissue and seems instead to be a
monocot axis lying adjacent to a fruit. Bonde (1985, p.
65) also mentioned organic connection but did not
illustrate specimens with such a connection. The
evidence that Cyclanthodendron stems and Tricoccites
represent the same plant thus remains circumstantial,
based on close association in the chert. We must
remember that there are various other monocot fruits
abundant at the same locality including at least four
palms and the extinct genera Momordiocarpon (see
Smithetal. 2021), Viracarpon (reviewed, Matsunaga
ctal. 2018), and Sahnipushpam (reviewed, Kapgate
etal. 2011) so it is difficult to be certain of the connection
between the vegetative and reproductive organs.
Among the monocot seeds common at Mohgaonkalan,
Momordiocarpon cardiospermum (R.K. Jain)
Manchester, Kapgate & S.Y. Sm. clearly represents
Zingiberaceae (Smith et al. 2021), and might be
expected to have been borne on a pseudostem like
that of Cyclanthodendron. The inference that
Tricoccites is zingiberalean (scitaminean of older
literature) (Biradar & Bonde | 990) was based mainly
on the assumption that the fruits were borne by
Cyclantodendron stems, but that remains to be
demonstrated.

We reaffirm the affinities of Tricoccites trigonum
with Arecaceae, as recognized early by Sahni (1940).
This placement is consistent with the great diversity of
tiuit morphology known in the family today (Dransfield
et al. 2008). Our recognition ofa circular germination
pore in the pyrene (Figure 3.16-23) reinforces the
assignment to Arecaceae. Not all palms possess
germination pores, but their presence is characteristic
of some clades within the family, being particularly useful
in recognizing members of the subfamilies Nypoideae
Arecoideae (Matsunaga & Smith 2021). The position
ofthese apertures, whether basal, lateral or more apical
is also informative. In the case of Tricoccites, they are
dorsal, near the apex.

Although no extant palm shows the same
combination of characters, most of its features are not
foreign to the family. Brassiophoenix schumannii,
Ptychococcus paradoxus and Satranala decussilvae
have similar longitudinal cavities in the pericarp, but
differ greatly in other features, e.g, having only a single
seed per fruit. B. schumannii, and S. decussilvae seeds
are radially lobed rather than smooth and ellipsoidal.

Seeds of'S. decussilvae have ruminate endosperm. The
inflorescence structure of Tricoccites resembles the row
of sessile flowers, termed acervulus, as seen in the
chamaeodorid genus Synechanthus (Dransfield et al.
2008). However, a central rachis axis is not observed
in otherwise well preserved Tricoccites
infructescences, so that the mode of: attachment of the
fruits remains unclear. Also, the structures we call

E———
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miereepling three-armed stigmatic complex (arrows). 6, Longitudinal section at orientation indicated in 2,

intercepting two of the locules and their adjoining apical sti i i
rcept gmatic pockets (arrows), 7, Tangential section through ricarp showi
o . . . 0 ., i
llgnwglj::c::x:clhla‘r;?;ae. 8 17.]V:rtua! sections oﬁ.helngh! s!de fruit from 1, UF 19438-71 125B. 8. Longitudinal section interg:pIMg two nflhg
e a central blackl, emply pocket lined with quartz crystals). Horizontal lines indicate the levels of the transverse sections in
intcr(.:c .[inec ‘(lrlrrn e:ealar balsc of gm:‘ below thhe locules. 10. Section skimming the basal part of the endocarp. 11, Section in basal 1/5 of fruit
pling ocules and showing the radiating mesocarp partitions defining | ithin the peri
o ooy i e e : ¢ ng lacunae within the pericarp. Note stray seed of
rdioca . L. Equatorial section. Note stray seed of Indovitis chital, i i
the apices of the locules. 14, Section skimmin i i ol G S
. 14, g the apices of the locules. 15. Section above the locul howing thi iati i i
pockets (arrows), 16. Section at higher level of the stj i T Setited vain o st
ke r gmatic pockets. 17, Enlargement from 16. Note three vascular bundles ing i
. = % 3 0 - . . ' all :
s:cs:i:;?]niwlth Uul:_sugma!u. pockets. 18-2¢, V]_nual seetions of a fruit partially exposed at surface of chert, UF 19438-71118. 18. L;T;:::(i::
um e ing two locules and their apical stigmatic pockets, Horizontal lines indicate the levels of the transverse sections in 19-26,

PINg transverse sections from base to apex. Arrows indicate stigmatic complex. Scale bars 1

cm.
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Figure 6. 1-7. Tricoccites trigonum fruit sectioned by the acetate peel method for details of anatomy. UF 19329-85612 from Keria.

1. Somewhat oblique transverse view with plane of section intercepting apical stigmatic pocket upper left. 2. Detail of pericarp lacuna with
parenchymatous tissue adhering to exocarp but receded away from sclerenchymatous layers. Note scattered bundles of the inner mesocarp.
3. Detail of mesocarp and exocarp. 4. Detail from 1. showing endocarp (E), exocarp (X), and stigmatic pocket. 5. Mesocarp with scattered
bundles in septa, and endocarp lining the locule. 6-7. Detail of fibrous mesocarp with sinuous vascular bundle tubes. 8. Enlargement of tissue
from stigmatic pocket. 9. Histology of mesocarp (M) and endocarp (E). 10. Detail of mesocarp showing fibers and crystalliferous strands.
Scale bars | cm in 1;2mmin 2, 4; 1 mm in 3, 5-10.

stigmatic pockets may correspond to the pollen tube by Matsunaga and Smith (2021).

transmission tract recognized in palms (Castafio et al. Palms were an important component of the Deccan
2006; Stauffer et al. 2002). It will be interesting to  [ntertrappean vegetation, represented by vegetative
include Tricoccites in a broader phylogenetic analysis  organs such as stems and leaves, and by reproductive

htaking advantage of the framework presented  sgructures including fruits, seeds and pollen (Bonde
ol
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2006). Co-occurring at the Mohgaonkalan site were
at least four other kinds of palm fruits and seeds: 1.
Nypa (e.g. Chitaley & Nambudiri 1995); 2.
Palmocarpon mohgaoense U. Prakash (1955) and
similar or perhaps conspecific fruits of 2. indicum U.
Prakash (1960), and Cocos intertrappeansis G.V.
Patil & Upadhye (1984); 3. Hyphaeneocarpon
indicum Bande, U. Prakash & Ambw. emend.
Matsunaga, Manchester, R. Srivast., Kapgate & S. Y.
Sm. 2019 (Matsunaga et al. 2019); and 4.
Graminocarpon Chitaley & Sheikh (Chitaley & Sheikh
1971), the seeds of which have recently been observed
to possess germination pores diagnostic of palms
(Manchester pers. obs.). We consider Tricoccites to
be yet another example.

Ecology

We agree with Sahni (1940, p. 15), who concluded
that the fruit was adapted for dispersal by water, as
evidenced by the longitudinal chambers in the pericarp.
A convergent morphology with similar wall cavities
oceurs in fruits of the North American cornalean species
Nyssa ogechi. The marsileaceous sporocarps of
Rodeites, common at Mohgaonkalan (Sahni 1943,
Kapgate & Ukey 2014), also indicate a pond or stream
environment that would be suitable for aquatic dispersal
as is also suggested by the fruits of other palms at the
site including Nypa (Chitaley 1960, Chitaley &
Nambudiri 1995) and Hyphaeneocarpon (Bande et
al. 1982, Matsunaga et al. 2019).
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ABSTRACT

The present paper gives an anatomical description of a petrificd dicotyledonous root. The fossiliferous
cherts had been collected from the Deccan Intertrappean beds of Amabagholi, of Betul district of Madhya
Pradesh, Tndia. Serial peel sections were taken through its exposed plane with Cellulose Acetate peel Technique.
So far, few dicot roots are reported from the Deccan Intertrappean Beds of Madhya Pradesh such as
Dicotylirhizos sahnii Rao (1957), Chitaley, Sheikh & Rao (1970), Aerorhizos harissii Chitaley (1962-63),
Sonneratiorhizos raoi Chitaley (1968), Acanthus Trivedi, Verma & Bajpai (1982), Jusiacoidiorhozos deccani
Trivedi, Chandra & Agrawal (1975), Restirhizos chitaleyi Ainapore (1994), Dicotylirhizos herbatiales Kapgate
(2005), Dicotylirhizos nautalii Saxena et al. (2003). Tt is with diameter of 7 mm, well preserved 1-2 mm thick
phellogen produce cork and phelloderm towards outer and inner side; epidermis uniseriate, cuticle and stomata
absent; cortex multilayered, parenchymatous with intercellular space, sclerenchyma or collenchyma are seen in
patches; endodermis uniseriate, drum or barel shaped cells; centrally placed, five, exarch primary xylem group,
pentarch stele, diffused and porous; xylem parenchyma paratracheal vasicentric; primary phloem crushed
outside the secondary phloem; secondary tissue collateral, cambium strip present below the phloem; medullary
rays primary and secondary type, secondary uniseriate, homocellular, primary multiseriate; vessels multiples of
2 - 4, small sized between 4 pm to 8 pm in diameter, inter-vessel pits absent; pith very small of parenchymatous
cells.

On comparing with above reported species, it greatly resembles with Dicotylirhizos sahnii Rao (1957).
Hence it is created a new species named Dicotylirhizos betuli sp. nov. The specific name is after district of the
fossiliferous locality Betul.
Keywords: Fossil, Dicot, Root, Deccan Intertrappean, Maastrichtian

INTRODUCTION:

The present paper gives an anatomical description of a petrified dicotyledonous root from
Maastrichtian, fossiliferous locality, Amabagholi (N 21°52°.738™: E 78° 11" .693") which is 6 km away towards
cast from Jaulkheda in Multai tehsil of Betul District of Madhya Pradesh India. The specimen is collected from
the field near road side of the village. From this locality few monocot and dicot woods, Saknipushpum flower,
Seeds of Indovitis dicot fruits and Graminocarpon grains are reported.

So far, few dicot roots are reported from the Deccan Intertrappean Beds of Madhya pradesh such as
Dicotylirhizos sahnii Rao (1957), Chitaley, Sheikh & Rao (1970), Aerorhizos harissii Chitaley (1962-63),
Sonneratiorhizos raoi Chitaley (1968), Acanthus Trivedi, Verma & Bajpai (1982), Jusiaeoidiorhozos deccani
Trivedi, Chandra & Agrawal (1975), Restirhizos chitaleyi Ainapore (1994), Dicotvlirhizos herbatiales Kapgate
(2005), Dicatylirhizos nautalii Saxena et al. (2003) and all these are from same locality Mohgaonkalan of
Chindwara district. Therefore this report adds more to the diversity of Deccan flora of Betul district.

MATERIAL AND METHOD:

The fossiliferous cherts had been collected from the Deccan Intertrappean beds of Amabagholi, of
Betul district. After breaking the chert and itching with hydrofluoric acid (HF). a fairly well-preserved root was
exposed in transvers plane. Serial peel scctions were taken through its exposed plane with Cellulose Acetate
peel Technique (Darrah, 1936: Joy et. Al, 1956; Stewart and Taylor, 1965; Holmes and Lopez, 1986). After that
peels are pressed in pre Sigg machine then mounted on slide in DPX mountant and drying in sun light. Then .
slides are observed un croscope and photographed for detail study. e

Y 1y
DESCRIPTION:
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The root is well preserved completely embedded in black chert. It is circular in outline which cut in
transverse plane measuring 7 mm in diameter (Plt. Fig. 1) with secondary growth reveals the following
anatomical structure in transverse section.

Phellogen: Tt is originated in the outer cells of pericycle, produce phellem or cork and phelloderm towards its
outer and inner side respectively.

The pressure caused by the secondary tissue ruptures cortex with the endodermis which is sloughed
away and it is 1- 2 mm thick (Plt. Fig. 2).

Epiblema / Epidermis: The outer layer consists of thin walled tightly jointed cells, known as epidermis,
epiblema or piliferous layer. It is uniseriate and made up of single layered parenchymatous cells. Cuticle and
stomata are absent.

Cortex: The epiblema is followed by the cortex. The cortex is multilayered and consists of thin walled rounded
to polygonal parenchyma cells containing well developed intercellular space. In this region some sclerenchyma
or collenchyma are seen in patches (Plt. Fig. 4). Innermost layer of the cortex consists of specialized uniseriate,
drum or barrel shaped cells known as endodermis.

Pericycle: Next to the endodermis there is a narrow zone of thin walled parenchyma cells termed as pericycle.
The cells are usually transversely elongated. It is the limiting layer of the stele, and contains sclerenchyma or
elements of protoxylem.

Vascular tissue: It shows presence of exarch primary xylem strand situated in the center i.c. secondary vascular
tissue form a continuous cylinder and primary xylem is embedded in it. Primary xylem is in five group forming
pentarch stele (Plt. Fig. 6). Xylem is diffuse and porous type.

Xylem Parenchyma: Parenchyma well preserved, paratracheal vasicentric forming a single layered sheath .
around the vessel. Cells of parenchyma uniform and rectangular in shape (PIt. Fig. 5).

Primary Phloem: Primary phloem strands are seen to be crushed outside the secondary phloem clement.
Secondary tissues are collateral i.e. xylem situated towards the center and the phloem towards the periphery (PIt.
Fig. 3). Below the phloem there is presence of cambium strip.

Vascular ray or medullary rays: These are running with xylem and phloem through the cambium (Plt. Fig. 5).
These are primary and secondary type. Secondary medullary rays are uniseriate, homocellular of erect cells.
Primary medullary rays are multiseriate.

Vessel: They are mostly in multiples of two to four (Plt. Fig. 5). These are small in size with the diameter
varying between 4 um to 8 um. Vessel frequency is 10 To 13 per sq. mm. Vessels are thick walled and filled
with dark colour deposition. Intervessel pits are bordered, alteernate, contagious, perforation plate simple with
oblique pore (Plt Fig.: 7).

Pith: Pith is ill preserved, very small parenchymatous present in the center of section (PIt. Fig. 1).

DISCUSSION AND CONCLUSION:
From the above description following important features are confirmed:
»  Present well preserved petrified root is cut in transverse plane having secondary growth.
» It consists from outside phellogen, epiblema / epidermis, cortex, pericycle, primary and secondary
vascular tissue and pith.
> Phellogen produces phellem or cork and phelloderm towards its outer and inner side respectively.
> Eplible.ma / Epidermis consist of thin walled tightly jointed cells. Cuticle and stomata are absent. It is ~
uniseriate.
»  Cortex is multilayered and consists of thin walled rounded to polygonal parenchyma cells containing
we[.l devel::\ped intercellular. In this region some sclerenchyma or collenchyma are scen in patches.
» Pericycle is the limiting layer of the stele, and contains sclerenchyma, elements of protoxylem. The
cells are usually transversely elongated.

> Vascular tissue shows presence of exarch primary xylem strand situated in the center i.e. secondary
vascular tissue form a continuous cylinder and primary xylem is embedded in it.

»  Primary xylem is in five group forming pentarch stele.

»  Xylem is diffuse and porous type.

> Xylem Parenchyma: paratracheal vasicentric forming a single layered sheath around the vessel.

> Primary phloem strands are seen to be crushed outside the secondary phloem element.

» Secondary tissues are collateral i.e. xylem situated towards the center and the phloem towards the
periphery.

====x _ Below the phloem there is presence of cambium strip.

’ . > N avscular ray or medullary rays are primary and secondary type. Secondary medullary rays are
/ eriate, homocellular of erect cells. Primary medullary rays are multiseriate.

fpel are mostly in multiples of two to three, vessels are thick walled and filled with dark colour
psition. Inter vessel pits are not seen.

11 parenchymatous pith present in the center of section.
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It is evident from the above discussion that the present specimen is dicot root showing primary as well as
secondary growth.

IDENTIFICATION:

For identification it is compared with the root of modern taxa and reported fossil specimens.
Comparison with modern species:

Above described fossil root is compared with modern families Ampelidaceae, Nepenthaceae. and
Compositae because of presence of xylem with six exarch arcs, but widely differs in their generic level.
Comparison with reported species:

This root fossil specimen is also compared with reported fossil roots from Deccan Intertrappean Beds
(Table), such as Dicotylirhizos sahnii Rao (1957). Chitaley, et al (1970), derorhizos harissii Chitaley (1962-63),
Sonneratiorhizos raoi Chitaley (1968), Acanthus Trivedi, Verma & Bajpai (1982), Jusiaeoidiorhozos deccani
Trivedi, Chandra & Agrawal ( 1975 ), Restirhizos chitaleyi Ainapore (1994), Dicotylirhizos nautalii Saxena et
al. (2003), Dicotylirhizos herbatiales Kapgate (2005).

On comparing with above reported species (Table), it greatly resembles with Dicotylirhizos sahnii Rao
(1957). Hence it is created a new species named Dicotylirhizos betuli sp. nov. The specific name is after district
of the fossiliferous locality Betul.

DIAGNOSIS:
Dicotylirhizos betuli sp. nov.

Petrified dicotyledonous root with diameter of 7 mm, well preserved 1-2 mm thick phellogen produce
cork and phelloderm towards outer and inner side; epidermis uniseriate, cuticle and stomata absent; cortex
multilayered, parenchymatous with intercellular space, sclerenchyma or collenchyma are seen in patches;
endodermis uniseriate, drum or barel shaped cells; centrally placed, five, exarch primary xylem group, pentarch
stele, diffused and porous; xylem parenchyma paratracheal vasicentric; primary phloem crushed outside the
secondary phloem; secondary tissue collateral, cambium strip present below the phloem; medullary rays primary
and secondary type, secondary uniseriate, homocellular, primary multiseriate; vessels multiples of 2 - 4, small
sized between 4 pm to 8 pm in diameter, inter-vessel pits absent; pith very small of parenchymatous cells.

Holotype:- RWU/RL./12/Deposited at Dept. of Botany,

J. M. Patel College, Bhandara.

Horizone:- Deccan Intertrappean Series of Madhya Pradesh.
Locality:- Amabagholi of Betul district.
Age:- Late Cretaceous (Maastritchian).
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Table: Showing Com
8. | Dicotvlirkizos  sakwi  (Chitaley.
No. Sheikh and Rao]970}
1. Thin cortex with epiblema,

3 Pericycle of parenchyma and sclerenchyma forming ring.

ISSN NO : 0363-8057

parison with reported dicot roots.

Present Specimen
Dicowvlirhizes betali sp. nov.
Thin cortex with epiblema and  phellogen
Culicle and stom ata absent.

Pericycle of parenchyma amd sclerenchyma

3 Cambium differentiation is seen. { Cambium differentiation is seen

4 : Xylem diffuse, porous. Xylem diffuse and porons,

5 Vessels in radial multiples of 2.4 Vessels in radial multiples of 2-4 and 10-13

sq./mm in distribution

6 : Vessels 40-80 wm i tangential Vessels dum 10 Sum in diam erer
diameter

1 lutervessel pits are bordered, Tutervessel pits ace bordered, alteernate,
alteernate, contagious, perforation contagious, perforation plate simple with
plate simple with oblique pore, b abligue pore.

L Medulary rays are primary and secondary type.

8, Secondary medullary rays are uniseriate homocellular of Secondary medullary rays are uniseriate.

erect cells hemocellular of erect cells

10 Primary medullary rays are multiseriate Primary cells are multiseriate

11 Parenchyma  paratracheal  snd Xylem parenchyma paratracheal vasicentric.
melatracheal. i 5

12. Fibres non-septate.

13, Primary xylem in § group forming pentarch stele
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Nature of xylem is
25

exarch

Pith 15 ill preserved and very small,
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EXPLANATION OF PLATE

1-Specimen of root exposed on fossiliferous chert in T.S. (30X), 2-General organization of a root (transverse
section) showing tissue differentiation. (45 X) Ep = Epidermis, Cr = Cortex, En = Endodermis, Phlm = Phoem
tissue, Phldm = Phelloderm SX = Secondary xylem, V¢ = Vascular cambium, 3-Enlarge Portion of vascular
tissue (90X), 4- Magnifying view of xylem with xylem parenchyma (405X) V = Vessels, Xp = Xylem
parenchyma, Mr = Medullary ray, S-Enlarged view of cortex (90X), 6-Photography showing primary xylem in
five group forming pentarch stele (45X) Px = Primary xylem, P = Pith, 7-Root in TLS showing vessels pitting
(405X)
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Introduction ) ;

Water quality deals with physical, chemical, biological characteristics in relation to other hydro]ogllcal
properties. Present work on Hydro biological Studies of Yelgaon Dam of Buldana (M.S.) is undcrtak.er-] .dur!ng
July 2019 to June 2021. Water is probably the only natural resource to touch all aspects of hum;m civilization
from agricultural and industrial development of the cultural and religious values. Water is essential at all levels
of life, cellular to ecosystem. Industrialization of the world affects the faunal diversity of the water, as the waste
water from these industries is directly dumped into the water bodies without any treatment.

The problem of water pollution in India is very critical. Several states in the country are facing problems
due to over exploitation of ground water resources and pollution of surface water. Its manifestations are declining
per capita water availability, falling water tables and deterioration of water quality. These increasing imbalances
and anomalies shed doubt on the long availability of water resources. Accurate information on the condition and
trends of water resources quantity and quality is required as a basis for economic and social development and for
the development and maintains of environmental quality. Water quality becomes an important parameter for the
assessment and management of surface water. The natural aquatic resources arc causing heavy and varied
pollution in aquatic environment leadirfg to pollute water quality and depletion of aguatic biota.

Number of workers carried out hydrobiological investigations on the manmade water bodies in

Maharashtra (Goel et. al. 1988, Hujare 2008). Population dynamics of rotifers in Ranj i
studied by Mediha Shafiq et.al. (2006). i 150 ST T o A

As compared with developed countries in country lik ia mini i i i
' : S ry like India mini aquatic Ecosystem still remained to be
fully investigated (Kodarkar, 1998). A survey of literature to the hydrobiology studies has revealed that virmally

no research work have been generate scientific information iologi i i
on the hydrobiological s i
and hence the present studies, ’ i AR Kbl

mgtslrgggg;aiycﬂzggs_water samples were analyzed by standards recommended by WHO (2006) and APHA
1 ‘Water sample

The selected sampling sites were visited monthly for the study of the various physicochemical and biological
param_eters. The study was complete in two years from February 2014 to January2016. Surface water sam Igc of
four sites were collected durifg the day time to analyze the physical chemical and biological parametersp The
water samples were gollected #y/the plastic cans. Before collecting, the can wasrinsed thoroughly by sam li
water and the can was seal et collecting the sample. oy xR i SR
2. Physico-chemical P ;
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The physicochemical parameters and biological parﬁrn&%‘&@;re studied during the two years periods. Some of A
the parameters were studied on-the-spot at sampling sites, whereas some parameters were studied in the
laboratory by carried the water samples from the study area.
2.1. Physical Parameters.
The air temperature and water temperature were recorded at the fixed sites of the dam by using a mercury
thermometer. The pH of water was determined by pH meter (Hanna Model Champ). The electric conductivity
was measured with the electro conduct meter in laboratory
2.2 .Chemical parameters
The chemical parameters of water such as dissolved oxygen, total Alkalinity, free carbon dioxide, total hardness,
calcium hardness, magnesium hardness, total dissolved solids, total suspended solids, total solids, calcium, and
chlorides were determined by standard methods described by American Public Health Association (APHA 2005)
and Kodarkar, et, al (1998).
3. Biological Parameters
i) Zooplankton sampling
The study of zooplankton is carried out by the monthly collection of water sample of three sampling sites for the
period of two years. Water sampling done once in each month between 7:00 am to 11:00 am. The water samples
for zooplankton were collected by filtering 100 liters of surface water through net of bolting silk No. 25. The
Lugol’s iodine solution was added in each bottle and was kept in dark for 24 hours to settle down the zoo plankton.
After 24 hours the supernatant was removed with the help of pipette and zooplankton (sediment) was collected.
The sediment zooplankton was diluted by adding few ml of diluted water. The zooplankton sample was again .
preserved in Lugol’s iodine solution for further investigation.
ii) Concentration of sample
The concentration of sample was done by sedimentation technique. The sample was concentrated in series of
steps by quantitatively transferring the sediment from the initial container to sequentially smaller one. The setting
chamber was filled without forming vortex and kept over a vibration free surface. The supernatant was siphoned
out.
iii) Mounting and preparation of slides.

0.1ml of each sample was taken on separate glass slides and cover slip was kept over the sample by rinsing the
cover slip with an adhesive (clear nail polish) to prevent evaporation. For semi-permanent slides glycerin was
mixed with sample, as the sample age evaporates, leaving the organisms embedded in glycerin.
v) Identification and counting
The zooplanktons were identified using methodology by APHA (1992) and Kodarkar (1998). The counting was
done by using Sedgwick- Rafter counting cell. 4. Most Provable number of Coli forms Organisms (M.P.N.) - It
was estimated by multiple tube fermentation technique described by APHA (1989). Using standard methods in
subscribed bottles did the sampling. The samples were brought to the laboratory immediately after collection and
were preceded immediately. The samples were inoculated in Mac- Conkey’s broth,
Observations -
e In the present study emphasis is given on physico-chemical characteristics, zooplankton study, and
mrériré:rt'zrtsaah[:‘ric of fresh water of T{elgaun Dam. Observat19ns were mainly concerned with pollution measuring

i parameters. The water samples from four different sites were collected and analyzed for various
physico -chemical parameters were done. Observation and results were following-
Temperature:
In present investigation the ronopthly variation in temp of air ranged between 15.6and 42°C in the year 2019-20
and sumlarly 15.1 O.to 42. l 0°C in the year 2020-21. The minimum air temp was recorded in the month of January
at all sites and maximum in the month of May at all sites.
The. _air temp cx'hibitcd high degree positive correlation with water temperature. It also exhibited low degree
positive correlation with the changes according to the seasons. The water temperature ranged between 12.10°C
to Hw. 10 °C in year 2019-2020 and 12.40°C to 39.20°C in year 2020-21.
pH:
pH actually shows the hydrogeft
7.15 and 8.38 in 2019-20. P\
1998). Similarly, in 2020-#18n;
of April. ‘

entration in that particular sample. The pH of water ranged between
(Mgpani reservoir water was less alkaline throughout the year (Kodarkar
s 7.28 in the month of October and it was highest 8.48 in the month
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Transparency:
The transparency of water ranged between 26 cm to 96.75 cm in year 2019-20 and 26.25 cm to 96.75 ¢m in year
2020-21.Seasonal variations in transparency were also recorded. The light penetration in water also play
important role in the transparency.

Turbidity:

The Turbidity of water was ranged between 6.25 to 23 NTU in Year 2019-20 and 5.25 to 22.50 NTU in year
2020-21 the water was more turbid in rainy season because of rain water along with other waste material makes
the water more turbid

Total Dissolved solids (TDS):

Total dissolved solid fluctuated between 74.44 mg/L in the month of November and 200.50 mg/L in the month
of March in 2019-2020.The TDS was 67.25 mg/lit in the month of November and 201.50 mg/lit in the month of
March in 2020-21. The seasonal variations in TDS were also observed.

Conductivity:

In present investigation Electric Conductivity ranging between 135(umho/cm) and 279 (u mho/cm) in the year
2019-20.Similary the conductivity was ranging from 136 (u mho/cm) to 279 (u mho/cm) in year 2020-21. Similar
trend was found at all four sites. It was observed that the conductivity goes on decreasing from June to December
but constant rise in conductivity was observed from January to May in both years.

Dissolved oxygen: (DO)

In nresent investigation, the values of Dissolved Oxygen ranging between 3.88 mg/lit and 7.25 mg/lit in the year
20._-20.Similary it was ranging from 3.25 mg/lit to 7.10 mg/lit in year 2020-21. The seasonal variations in the
values of dissolved oxygen were also observed.

Free CO2:

In present investigation, the values of free CO2 ranging between 4.58mg/lit and 6.88 mg/lit in the year 2014-
15.Similary it was ranging from 4.15mg/lit to 7.02 mg/lit in year 2015-16. Similar trend was found at all four
sites. The seasonal variations in the values of free CO2 were also observed.

Alkalinity:

The lake water was moderately alkaline throughout the year. Total alkalinity was ranged between 80.25 mg/L to
173.75 mg/L in year 2019-20 and 81.25 mg/L to 175.50 mg/L in year 2020-21.There were two peaks one was in
summer and other was in rainy season.

Chloride:

During the period of investigation chlorides in the reservoir water was ranged between 44.50 mg/L to 143.25mg/L
in year 2019-20 and it was ranged between 42.75 mg/L to 144 mg/L in year 2020-21. During rainy season higher
values were recorded where as in winter and summer season less chloride content were detected.

Total hardness:

The lake water was moderately hard throughout the period of investigation. The total hardness ranged between
57 g/L to 112 mg/L in year 2019-20 and 57 mg/L to 11.50 mg/L in year 2020-21. The total hardness showed
maximum values during May and minimum value during July.

Sulphates:

During the period of investigation Sulphates in the reservoir water was ranged between 1..55 mg/L to 15.55 mg/L
in year 2019-20 and it was ranged between 1.52 mg/L to 15.70 mg/L in year 2020-21.During rainy season higher
values were recorded where as in winter and summer season fewer sulphates content were detected.
Biochemical oxygen Demand (BOD):

In present investigation BOD of reservoir water was ranged between 2.02 mg/L to 30.70-mg/L years 2019-20
and 2.05 mg/L to 30.65 mg/L in year 2020-.21The value of BOD was higher during summer and rainy months
while lower during winter months.

MPN of Coli form

In present investigation MPN of Coli form was detected. It was ranged between 19 to 56.75 and 20 to 57.25 per
100 ml of sample in 2019-20 and 2020-21 years respectively. It was detected maximum during month of May
and minimum during month of February
Zooplankton:

Monthly water samples from reservoir were collected to study quantitative and qualitativ, dof: us
zooplanktons. Rotifers are represented by 10 species, Cladocerans by 3 species and qu o& bji'ﬁﬁigfn \

{
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Among the total zooplankatonic organisms rotifer come first in order of abundance. Throughout the summer
month rotifer population were found to maximum during winter season.

Cladocerans were abundance in summer and early monsoon. The density of copepods population was more durmg
summer and least during late rainy and early winter season.

Results and Discussion

The obtained results of physico-chemical parameters of water collected from Yelgaon Dam at Buldana
District. It was shown that all the physico-chemical parameters were in normal ranges according to WHO which
indicates that water of Yelgaon Dam is convenient for aquatic life. And also domestic life physicochemical
parameters recorded for sediments were also within the normal ranges.

Present study was conducted in order to analyze physicochemical parameters of water collected from

Yelgaon Dam. The water sample which is collected from Yelgaon dam is having different parameters like pH,
temperature, alkalinity, salinity, hardness. Sulphates, conductivity, turbidity, BOD etc. The water sample has
small creatures i.e. zooplanktons more in number. Direct and in indirect way, these parameters affects the
decreasing and increasing zooplanktons fauna. In our study water temp found in the range between 15.6 and 42°C
in the year 2019-20 and similarly 15.10 to 42.10 °C in the year 2020-21.The fluctuation in water temp usually
depends on the season sampling time and temp of effluents entering the stream. High temp of water recorded
because of low water level and high atmospheric temperature (Zubia Masood et.al. 2015 ) Correlation studies
between the variables of the physico-chemical parameters indicate that during rainy season, DO was found to be™
highly significant with chlorine, free CO2, with total alkalinity, Ca hardness and conductivity, total alkalinity with
Ca hardness and total hardness with Mg hardness. In summer, pH was found to be highly significant with Cl,
BOD, with free CO;. In winter, temperature was found to be highly significant Ca hardness, total alkalinity with
Mg hardness and total hardness with Ca hardness. These relationships show that DO and free CO: are the most
important parameters of water quality parameters which indicate the pollution status of water quality. (Magbul
Hussain et.al.2021) The pH values of the samples ranged from 7.15 to 8.38 were most of the samples. All
variables except pH do showed significant spatial variations due to the effect of anthropogenic activities (Varol,
M Spatio 2020). Total hardness was recorded at 57 mg/L to 112 mg/L similar findings are also found (Arivoli
Appavu 2016) In present investigation Electric Conductivity ranging between 135(umho/cm) and 279 (u mho/cm)
through the year. The Conductivity of water is affected by the suspended impurities and also depend upon the
concentration of ions in the water. Our present investigation the value of chlorides is maximum in summer season
and minimum in season mansoon. The maximum value of chlorides is in summer indicating body related diseases.
(Rohit Sharma et. al. 2020) The maximum value of the biochemical oxygen demand (BOD) in jan which indicates
more polluted water and the minimum value is in the April which is indicates that less polluted water (Rohit—
Sharma et. al. 2020)

Conclusion

The data presented are discussed on the basis of three seasons. The temperature of water varied between
21 .6°C and 23.7°C at the sampling site Aji Reservoir. At the sampling site Nyari it ranged between 21 .65°C
and23.55°C and at sampling site Lalpari ranged between 21 .85°C and 23.80°C. In all the three sampling locations
high temperature was recorded during summer season and lower temperature recorded during winter season,
which is a normal feature in freshwater reservoirs. Poonam Bhadja, Ashokkumar Vaghela(2013). The calcium
and magnesium hardness also suggest the comparatively hard quality of the lake waters. The total dissolved salt
content was also high in the entire lake leading to rise in its hardness. The Total Alkalinity (TA) values clearly
indicate that currently the lake water is moderately hard to hard. The calcium concentration shows that the good
portion of calcium has been deposited from the soil erosion. Sumedh Humane et. al.(2018)
Zooplan on ot fresh water body Gangapur dam conststmg of Rotifers, Coplpods Cladocerans and

je \ bon dinxide and chloride remained within the optimum ranges requircd. Dissolved
ged ffom 3.77 to 10.9 mg/l with an average of 7.19 mg/1 for entire year; minimum dissolved
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oxygen is recorded during monsoon and maximum during winter season. The biological oxygen demand (BGD) Vii

|

and ‘hemical oxygen demand (COD) for the water samples were estimated to qualify the water qualities
suitability for fisheries purpose. The data indicates that the reservoir is not having either organic or inorganic
pollution threats, therefore is suitable for fish stocking Goswami and Mankodi(2012)

The present investigations suggest that there is. an urgent need to study the physico-chemical status of
water of Yelgaon Dam for the assessment of quality in future. Though the water bodies under investigation are
not severely polluted requires careful monitoring in the future to maintain quality of water by proper means.
Supervision of experts and remedial measures are essential for rehabilitation and conservation of for long
duration. In order to reduce the incidence of heavy pollution following suggestions have been recommended.
Bathing, washing of clothes, vehicles, domestic animals etc. should be avoided. Continues disposal practices of
the agricultural and domestic effluents should be strictly avoided. Adequate water supply schemes must be
implemented for the residents to avoid unlimited misuse of water. Preliminary treatments should be performed
before using the water for drinking. Recycling of waste waters through proper methods of purifications should
be applied for saving water. Formation of reservoir Management Authority to protect, preserve and revive the
water bodies. Government agencies, organizations, citizens, groups and NGO should collectively work to achieve
common goal of protecting, preserving and reviving water bodies. Take measures to minimize generation of
waste and its discharge to (the) aquatic environment. This could be achieved by reducing the consumptive use of
water and goods.

R. ERENCE

1. APHA (1989): Standard Methods of Water and Wastewater, 17 Edn., American Public Health
Association, Washington, D C.

2. APHA (1992): Standard methods for the examination of Water and Wastewater, APHA AWWA,
WPOET Washington D C, U S A., 18" Edition.

3. APHA (1998): Standard Methods for the Examination of Water and Wastewater. 20th Edition, American
Public Health Association, American Water Works Association and Water Environmental Federation,
Washington DC.

4. APHA (2005): Standard Methods of Water and Wastewater, 21 Edn., American Public Health
Association, Washington, D C, ISBN 0875530478, pp 2-61.

5. Appavu Arivoli (2016): Study of Water Quality Parameters of Cauvery River Water in Erode Region,
Journal of Global Biosciences5,9(2016): 4556-4567

6. Bhadja Poonam and Vaghela Asohkkumar (2013):Hydrobiological studies on freshwater reservoir of
Saurashtra, Gujarat, IndiaJournal of Biology and Earth Sciences J Biol Earth Sci 201 3;3(2: E12-E17

7. Goel P K., Kulkarni A Y and Khatavkar S D.(1988) : Species diversity in Phytoplankton Communities
in a few fresh water bodies in South western Maharashtra, Geobios 15,150-156.

8. Goswami A P and Mankodi P C (2012): Hydrobiology assessment of the fresh water reservoir Nvari-
Il'in relation to fisheries International Journal fo;: Eqv:imnmcg}al Rehabilitation and Conservation Volume

AT g

111 No. 2 2012 [14 - 20]. £ - "5-.;}.;..i

9. Hujare M §,(2008): Limnological studigi's:_f)f the pcre_:réiiﬂ water body Mgne:,tank, Kolhapur
=g(ure Environ. Pol]uﬁéﬁjﬁchpo. 43-“4{3 "abl 8

ha Technolnoies and Innnvative Research (IETIRY www ietir ara | 139

{3@} Jijamata Mahavidyalaya, Buldhana |




2022, Volume 9, Issue 5 www.jetir.org (ISSN-2349-5162)

. Sumedh K., Humane Samaya S., Chalakh Shruti (2018): Limnological Study of Gadchiroli
Aaharashtra, India using hydro-Sediment Chemistry and Sedimentary Diatoms1JSRST1845450 |
: 1659-1670].

11. n_darkar M §,Divan A D, Murugan N, Kulkarni K M and Ramesh A(1998) : Methodology for Water
Analysis ( Physico-Chemical, Biological and Microbiological) IAAB Publication, Hydrabad.

12. Magbul Hussain, Latonglila Jamir & Maibam Romeo Singh (2021): Assessment of physico-chemical
parameters and trace heavy metal elements from different sources of water in and around institutional
campus of Lumami, Nagaland University, India Applied Water _ Science volume 11,
Article number: 76 (2021).

13. Salve,S J.,Goswami, D B.,Ahire, P P. and Shinde,H P (2013): Diversity of Freshwater zooplanktons at
Gangapur dam Nashik M S (India), International Journal of Lifesciences (IJALS) page no. 255-257

14. Sharma Rohit , Kamble Sachin S., Gunasekaran Angapapa,Vikas Kumar, Anilkumar (2020):A

systematic literature review on machine learning applications for sustainable agriculture supply chain
performance Computers & Operations Research vol.119,104926

15. Spatio Varol, M. (2020): temporal changes in surface water quality and large reservoir in turkey
Environ.Pollut, 59, 113860 ).

16. WHO (WORLD HEALTH ORGANIZATION) (2006): The world health report 2006. Working

together for health. books.google.co.in.

R 3

AFTIRFONARNZ23 | .laurnal of Fmernina Technnlanies and Innnvative Rpaparnﬁ‘fflEﬁR\ www jatiy nra | 140
\ @ N
T1i oy

R

i@ Jijamata Mahavidyalaya, Buldhana |




® 2022 JETIR May 2022, Volume 9, Issue 5 2 U2 \— L~ L— www.jetir.org (ISSN-2349-5162)

}( JETFKOR& ISSN: 2349-5162 | ESTD Year : 2014 | Monthly Issue

JOURNAL OF EMERGING TECHNOLDGIES AND
INNOVATIVE RESEARCH (JETIR)

An International Scholarly Open Access. Peer-reviewed, Refereed Journal

DIVERSITY OF MILLIPEDES AT AND
AROUND MEHKAR CITY OF BULDANA
DISTRICT, MAHARASHTRA, INDIA.

*Thakare Pavan R, YKakdeVandana R
&b Pepartment of Zoology, JijamataMahavidylaya, Buldana (M.S.)

Corresponding g-mail: pavanthakare70@gmail.com, vrkakde@gmail.com

INTRODUCTION

Millipedes are small invertebrates which placed under the Phylum Arthropoda. These are small
invertebrate’s species which is having two pairs of jointed legs on entire most body segments. This all are
placed in class Diplopoda, Subphylum Myriapoda of Phylum Arthropoda, which is the largest and highly
diverse group of invertebrate animals. Few species of millipedes are having elongated cylindrical or
flattened bodies with more than 20 segments, while pill millipedes are showing shorter and can roll into a
ball. There are about 1000 legs observed in millipedes in the universe. Majority of the species are slow
moving detritivores which eating decayed leaves and other dead plant matter. The name "millipede" derives
from the Latin root which means "thousand feet". They are soil loving animals living on the ground, in
shallow habitats, among the leaf-litters or in the soil. Millipede ranges from 2 to 280 mm in length, and can
have about 11 to over 100 segments. Generally they are black or brown in colour, but few are brightly
coloured species. Millipedes move slowly due to presence of short legs, which are helping them push their
way through the soil and vegetative litter. They are seasonal animals, generally seen is monsoon season and
ra* *y in summer and winter season, as they are commonly affected by environmental conditions specially
change in temperature (Ashwini and Sridhar, 2006), and so are predominantly abundant in the tropical and
sub-tropical regions of the world.

The characteristics features of the group is the presence of diplosomites, double trunk segments
formed from the fusion of two segments. They have as many as 200 pairs of legs-two pairs on each
diplosomite except for the first (head) segment, which is legless, and the next three segments, which each
contain one pair of legs. They are good biological indicators of environment change in ecosystem and
improve the structure content organic matter and nutrient elements of soil. Most millipedes are detritivorous
animals; feed on decaying plant matter, functioning as decomposers in the ecosystem. A few species of
millipedes are omnivorous or occasionally carnivorous, feeding on small invertebrates like earthworms,
insccts, snails ctc.(LorangerMerciris et al., 2007, Seeber et al., 2008).Millipedes are functionally
important in facilitating nutrient cycling through decomposition of plant debris, and also play a vital role in
soil formation process useful to the plant or crops. Globally there are 12,642 species of millipedes belonging
to 2,001 genera of 163 families in 16 orders. There are over 270 species occur in-India belonging to 90
genera, 25 families and 11 ordeg (Golovatch and Wesener, 2016).Study on Indian millipedes begins with
Linnaeus (1758). Major studi, Indian millipedes made by Pocock (18994, 1899b) and Carl (1932)
works on South Indian millip published his resuljgmreslpdian species of Ploydesmoidea in which
he described 41 new species new genera from [ ' %
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Western Ghat of Maharashtra. Recently Mane et al., (2020) added one more species Anoplodesmussaussurii_
to the millipede’s fauna of Maharashtra. Dash and Priyadarsini (2013) recorded three species of millipedes
from Gujarat. Similar work was done by Alagesab and Ramanathan, (2013) and Chezhian and
Prabakaran,(2016) in Tamil Nadu. History of this study was not exploring the ideas about diversity of
millipede species and importance of millipedes’ decomposers in the natural environment from this study
area. Hence, main objective of this study is to provide the information regarding with the distribution and
diversity ofmillipedes species in Mehkar city of Buldana district, Maharashtra, India.

MATERIALS AND METHODS

The present study area of Mehkar is taluka place and municipal council located in Buldana district of
Maharashtra state, India.Mehkar is situated near to PaingangaRiver and falls in Vidarbha region. It was
previously known as “MeghankarNagari”. Its latitude is 20°9°0""North and longitude is 76°34°30 " East. It
has pleasant climate atmosphere with temperature ranges between 22°C to 45%n winter and summer season.

The study was carried out during the monsoon season in year 2021 for six months. There were five
different sites selected for the study purpose. In the biodiversity arca, millipedes species selected by used
hand-picking method. Samples can be taken from rotten woods, under stone, uppermost soil strata and all
other kinds of plant debris. The photographs were taken to collected millipedes and then released them in
their natural habitat. Species of collected millipedes were identified with the help of field guider and
standard literature. They all helped me to identify the millipede species.

RESULT AND DISCUSSION

In the present study total 05 different species of millipedes belongs to 05 genera of 04 families were
recorded from Mehkar tehsil of Buldana district, Maharashtra.The following species of millipedes were
identified from the study area.

Harpaphehaydeniana: It is commonly known as yecllow-spotted millipede. It belongs to order
Polydesmida and family Xystodesmidae. The body is black in colour and both the sides with patches of
yellow spots. It consists of approximately 15-20 segments, bearing a total of 30 (in case of males) or 31 (in
case of females) pairs of legs. It reaches a length of 4-5 cm, width of 0.1 to 0.3 ¢m, and weight of 0.8 to 1.5
2

Orthomorphacoarctata: Tt belongs to order Polydesmida and family Paradoxosomatidae. The male
are 14.5 to 20.5mm in length and female are 16.5 to 2.5 mm. The middle body portion is segmented, with
longer gonopods. Narceusamericanus (Palisot de Beauvois, 1817): It is commonly known as American giant
millipede. It belongs to order Spirobolida and family Spirobolidae. It was found in Painganga river shore
near the Mehkar city. It was about 3 inches long, cylindrical and blackish brown in colour.

Trigoniuluscorallines: It is commonly known as rusty millipede. It belongs to order Spirobolida anr’
family Trigoniulidae. It is medium to large-sized millipede with brick red colour body. It grows up to S
in length and can often be found in bunch. During this survey it is noted that Harpaphehaydeniana and
Orthomorphacoarctatawere found to be most abundant species at all, seen on dry leaf, around the crop
roots, wet landscape and on other plant debris. On the other hand Narceusamericanus was single time
recorded in farm area near the city. It is due to the geographical location and habitat differences.
T rigoniuluscorallinus was found to be on dry landscape in bunch. Harpaphehaydeniana is generally found
in agricultural arca, breaking down leaf litter and freeing its nutrients for other organisms.
Orthomorphacoarctata and Trigoniuluscorallinus are capable of composting waste. Recently in Brazil,
studies with the species Trigoniuluscorallinus have shown that mill compost obtained from agricultural
residues has physico-chemical characteristics similar to vermicomposting (Antuneser al., 201 6). The present

study on millipedes was the first report of the distribution of millipede fauna in the Mehkar city, Amravati
district, Maharash India.

oL U AR

i@ Jijamata Mahavidyalaya, Buldhana |




© 2022 JETIR May 2022, Volume 9, Issue 5 www.jetir.org (ISSN-2349-5162)

52
A

Fig.2. Orthomorphacaarc!ata

Fig.4. Narceusamericanus

Table 2. List of Millipedes species recorded from at and around Mehkar tehsil

Sr.No. | Species Name Order ~ Family Genus
i ‘ Harpaphehaydemana Poivdesmlda Xystodesmidae Harpaphe
2. Orthomorphacoarctata Polydesmida Paradoxosomatidae = Orthomorpha
3. Oxidusgracilis Polydesmida Paradoxosomatidae | Oxidus
A4, Trigoniulus corallines Spirobolida Trigoniulidae Trigoniulus
5. Narceusamericanus Spirobolida Spirobolidae Narceus
CONCLUSION

India has great and rich biodiversity. Western Ghats is one of the major bio-geographic zones in
India and Western Ghats of Maharashtra state occupied about 12.5% of total bio diversified area of it.. It
has great rich source of major faunas and small invertebrates including millipedes, centipedes and small
creatures, molluscs, annelids, echinoderms etc. Due to less available of literature about these small
millipedes’ invertebrates, this group is most likely to be neglected such as soil fauna, deforestation, soil
erosion, lack of rains and other artificial practices pose risk to the survival of millipedes. There is need to
have study over this rmlhpcdcs species every day. This current study reveals the study of biodiversity and
distribution of millipede’s species. =
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INTRODUCTION
Birds are excellent model organisms for understanding key issues in ecology, animal behavior,

evolutionary biology and conservation Unni K 8, (2002).Birds, nearly everyone enjoys the beauty of their
forms and coloring, the vivacity of their movement, the buoyancy of their flight and sweetness of their
songs. Diversity of avifauna is one of the most important ecological indicators to evaluate the quality of
habitats. Now a day, avifaunal diversity has been decreasing due to the destruction of natural habitats and
human disturbances. Random destruction of natural habitats by cutting nesting trees and foraging plants for
commercial use of woods and lands are the main factor responsible for narrow down in avian foraging
habitat and their nesting sites. Thus, many species of birds may be forced to inhabit in the urban areas and
constrain them to breed there. Birds are among the nature’s most beautiful animal and undoubtedly, bird
] itat particularly within the lake areas seems to be strongly influenced by climatic changes and immediate
human impact. Freshwater lakes one of the important types of wetlands, play a vital role in the economics of
their respective regions, especially with reference to agriculture, fishing, livestock maintenance and drinking
water facilities of the adjacent areas.

Avifaunal diversity forms an importantcomponent of natural ecosystem (Manjunath and Joshi, 2012).
Birds are good bio-indicatorsin terms of potential pollinators andscavengers. Population of birds is a
sensitiveindicator of pollution in both terrestrial andaquatic ecosystems. In Maharashtra state, Kasambe and
Wadatkar (2003) recorded 78species from Pohara- Malkhed forest reservoir of Amravati district. Bhandarkar
and Paliwal (2014) recorded 52 species from Shrungarbandh lake in Gondia district. The Nalganga Dam is
the principal local freshwater bodies situated east side and the area of this dam is spread over 1500 Km® and
21 kmaway from the Malkapur city, located in the Buldana district of Maharashtra state, India. It is situated
at 20°43'34"Nlongitudeand 76°10'49"Elatitude. Total capacity of Nalganga Dam is 70540 km’

this dam is primary used for agriculture, water supply and fishing activities. j K‘\;\‘\B y \(\
MATERIALS AND METHO (9 57 5
The present work wa i¢d out from Oct. 2019 to Sep. 2021. The observation Wa£ ,c‘arnecl

using a field binocular (7x )ghgmﬁcatmn) durmg the mormng (6 to 10 AM) and in! tﬁq égenmg 449
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PM) and Internet Birds database and other relevant literature (Ali 2002; Grimmett et. al. 20
identification of birds. Identification of species was done with the help of standard litegfig®
(1980), Ali & Ripley, (1995); Grimmet et al., (1999). Regular field visits were made
Bird specimens were not collected, and the study was based on only photographg
recordings. \

Diversity and density of Birds were recorded by weekly visit for two year to NalganDa-aest
average of 4 weeks was accounted for a month. This dam was demarcated into 2 sites, one is in east and
other is in west for getting proper light for observation in morning and evening hours. Water fowl population
was enumerated by point count and direct counting methods [Inac S]. Binoculars and cameras were used for
bird watching and to photograph them. Waterfowl population was observed and documented every week in
the moming and evening hours. The relative abundance of birds was estimated and their monthly fluctuation

was recorded and is classified on the basis of “The Book of Indian birds” [Colin J].

OBSERVATION

The Habitat or occurrences of the bird is categorized as residential (R), Migrant (M) and Residential
Migrant (RM) Abundance of birds i. e. status of birds was categorized as Least Concern (L.C), Near Threaten

(NT) and Non assessment (NA).
Table 1: Check list of Birds in Nalganga Dam
“Sr Order Family Scientific name Common name Habitat  Status

No

I Accipitriformes Accipitridae Accipiter badius Shikara R LC
2 Accipetriformes Accipitridae Buteo buteo Common buzzard R LC
3 Accipetriformes Accipitridae Butasturteesa White eyed buzzard R NT
4 Ansariformes Anatidae Nettapus coromandelianus Cotton Teal R LC
5 Ansariformes Anatidae Anas poecilorhyncha Spot Bill Duck R LC
6 Ansariformes Anatidae Anas pundulata Yellow billed Duck R LC
7 Ansariformes Anatidae Anser indicus Bar headed Goose RM LC
8 Apodiformes Apodiae Apus affinis House swift R LC
9 Bucerotiformes Bucerotidae QOcyceros birostris Indian grey hornbill R LC
10 Bucerotiformes Bucerotidae Ocyceros griseus Malbar Grey Homnbill M LC
11 Bucerotiformes Upupidae Upupa epops Common Hoopoe R LC
12 Caprimulgiformes  Podargidae Batrachostomus moniliger Frog mouth Owl M LC
13 Charadriiformes Jacanidae Metopidius indicus Bronze-winged Jacana R LC
14  Charadriformes Scolopacidae Actitishypoleucos Common Sandpiper RM LC
15 Charadriformes Recurvirostridae Himantopus himantopus Black Winged Stilt R LC
16  Charadriformes Charadridae Vanellus indicus Red wattled Lapwing R LC
17 Charadriformes Glareolidae Glareola lacteal Small pratincole (Grey wadars) R LC
18  Ciconiformes Ardeidae Aredeola gravii Indian Pond Heron R LC
19 Ciconiformes Ardeidae Avrdea cinerea Grey Heron R LC
20 Ciconiformes Ardeidac Casmero diusalbus Egret R Lc
21 Ciconiformes Ardeidae Ardea alba Great Egret M Lic
22 Columbiformes Columbidae Treronphoenicoptera Yellow-footed green pigeon R LC
23 Columbiformes Columbidae Columba livia Rock Pigeon R LC
24 Columbiformes Columbidae Streptopelia chinensis Spotted Dove R LC
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ecological condition of our environment, as birds are important ccological indicators responsive to changes
in the environment.

-Open billed Stork and Black-tailed Godwit were seen during May 2000 when most of the wetlands
shrink excessively due to loss water and expose snails. These birds preferred molluscs for food and were
found particularly on the Sawanga Rescrvoir of this region. Thus the availability of ample food of choice
might have made passage migrants like Black-tailed Godwit and Whiskered Tern to stay for some time on
this reservoir while migrating from north to south or back, Kasambe and Wadatkar (2007). Kurhade(2010)
reported 208 species of Birds in Jaikwadi reservoirs near Ahmadnagar(M S), Narwade and Farkade(2011)
recorded 165 species of Birds of Osmanabad District(M §), Rasal and Chavan (2011) reported 61 species of
birds in local ecosystem of Aurangabad (M S), Kukade et al.(2011) recorded 68 birds species of Chhatri
Lake of Amravati districtM S),Harney, ct al,(2013) recorded 37 species of birds from Kanhala pond of
Bhadrawati, District Chandrapur(M S), Joshi and Shrivastava (2012) reported 64 species of Birds in Tawa
reservoir of Hoshangabad district (M P).During the investigation 55 Birds species belonging to 13 different
orders and 37 families were recorded from Ghotnimbhalake by Harney N V (2014).Avifaunal diversity of
the Khairbandhalake confirm that the site is suitable habitat for the residential and migratory birds Puri S D
and Virani (2016).Shelke A D (2019a, 2019b) studied Bird Diversity in and around the Hatale Dam,
TalukaChalisgaon, District of Jalgaon, as well as, local and peripheral ecosystems of Chalisgaon in Jalgaon
Maharashtra, He reported total 45 and 73 bird species respectively from these two localities. Total 75
species, including water and land bird species, belonging to 11 orders and 31 families were recorded during
November 2018 to February 2019, Shelke A D (2020).Rohankar and Kothare (2020) reported 17 species of
_birds of 16 families and observed that out of those 17species 16 are least concern and | is near
threatenedbelongs to the family threskiomnithidae i.e. Threskiornis melanocephalus (White Ibis).

CONCLUSION

There were 55 Species including aquatic and terrestrial birds belonging to 18 orders & 34
families. Among the recorded species of birds,8 species belongs to order Passeriformes, 5 species belongs to
Charadriformes & Coraciformes 4 species belongs to Ciconiformes, Psittaciformes, Columbiformes &
Ansariformes 3 species belongs to Acipitriformes, Pelecaniformes, Gruiformes and Galliformes, 2 species
belongs to Cuculiformes & Buceriformes and one species belongs to Podicipediformes, Apodiformes,
Falconiformes, Capriformes and Trogoniformes each. Out of 55 Birds investigated in the present study 51
are Least Concern, 02 are Near Threaten and 02 are Non assessment Birds.

The birds present at and around the Nalganga Dam are affected by many factors such as
organicpollution, distribution by human activities and lack of maintenance of dam, yet the avifauna of
Nalganga Dam is diverse. Keeping in view the varied avifauna recorded, steps should be taken to do proper
maintenance and beautification of the Dam. In this field work attempt has been made to record avian
diversity at and around Nalganga Dam during Oct 2019 to Sep 2021.
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25 Coraciformis Alcedinidae LC ‘ﬂ
26  Coraciformis Halcyonidae
27 Coraciformes Coraciidae t LC*
28  Coraciformes Meropidae Meropusapiaster Bee Eater % ) 5 « R LC
29  Coraciformes Halcyonidae Haleyon smyrnensis White kingﬁsh& s 7t s 7 R LC
30 Cuculiformes Cuculidae Cacomantis flabelliformis Fan tailed Cuckoo s RM | & ol
31 Cuculiformes Cuculidae Cuculus canorus Common Cuckoo R LC
32 Falconiformis Falconidae Falco amurensis Amur Falcon M LC
33 Galliformes Phasianidae Ortygornis pandiceiranus Gray Francolin R LC
34 Galliformes Phasianidae Francolinus pictus Painted Francolin R LC
35  Galliformes Phasianidae Francolinus francolinus Black Flancolin R LC
36 Gruiformes Rallidae Amaurornis phoenicurus ‘White-breasted water hen R LC
37  Gruiformes Rallidae Gallinula chloropus Common Moor Hen R LC
38  Gruiformes Rallidae Fulica atra Common Coot R LE
39  Passeriformes Monarchidae Terpsiphone paradise Indian Paradise Fly catcher R NT
40 __ Passeriformes Pycnonotidae Pycnonotus cafer Red Vented Bulbul R LC
41  Passeriformes Corvidae Corvus splendens Corvus-Crow R NA
42 Passeriformes Corvidae Corvus culminates Large billed Jungle Crow R NA
43 Passeriformes Dicrudidae Dicrurus macrocercus Black Drango R LC
44 Passeriformes Passeridae Passer domesticus House Sparrow R LC
45  Passeriformes Motacillidae Motacilla alba Wagtail R L
46  Passcriformes Leiothrichidac Argya strita Jungle Babbler R LC
47  Pelecaniformes Phalcrocoracidae Phalacrocorax fusicollis Indian Cormorant M LC
48  Pelecaniformes Phalcrocoracidae Microcarbo niger Little cormorant RM LC
49  Pelecaniformes Threskiornithidae Pseudibis papillosa Red napped Ibis R | F 4
50  Psittaciformes Psittaculidae Psittacula krameri Rose Ringed Parakeet R LG
51  Psittaciformes Psittaculidae Psittacula cyanocephala Plum headed Parakeet R LC
52 Psittaciformes Psittaculidac Psittacula eupatria Alexandrine Parakeet R LE
53 - Psittaciformes Psittaculidae Psittacula roseate Blossom headed Parakeet R LC
54  Podicipediformes Podicipedidac Tachybaptus ruficollius Little Grebe M LC
55  Trogoniformes Trogonidae Harpactes fasciatus Malabar Trogon M NT
RESULT & DISCUSSION

In Present study gives information about 55 Birds belonging to 18 different orders. Out of 55 birds
45 birds are residential birds and 10 birds are migratory visited this Dam during winter season and from
these migratory birds 04 birds becomes residential due to abundant availability of food, shelter and other
environment such as Anser indicus( Bar headed Goose), Actitis hypoleucos (Common Sandpiper),
Cacomantisfla belliformis (Fan tailed Cockoo) and Microcarbo niger, (Cormorant). Results of this study are
valuable, as they serve as baseline information in the development of measures and strategies that will
safeguard the wetland from destruction. Likewise, results of this study will also enable us to be aware of the
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Humanities are academic disciplines that study aspects of human society and culture. In the
Renaissance, the term contrasted with divinity and referred to what is now called classics, the main
area of secular study in universities at the time. Today, the humanities are more frequently defined as
any fields of study outside of professional training, mathematics, and the natural and social sciences.
The humanities use methods that are primarily critical, or speculative, and have a significant historical
element—as distinguished from the mainly empirical approaches of the natural sciences,yet, unlike
the sciences, it has no central discipline.The humanities include the study of ancient and modern
languages, literature, philosophy, history, archaeology, anthropology, human geography, law,
religion,and art.

Scholars in the humanities are "humanities scholars” or humanists. The term "humanist” also
describes the philosophical position of humanism, which some "anti-humanist” scholars in the
humanities reject. The Renaissance scholars and artists are also known as humanists. Some secondary
schools offer humanities classes usually consisting of literature, global studies and art.

Human disciplines like history, folkloristics, and cultural anthropology mainly use the comparative
method and comparative research. Other methods used in the humanities include hermeneutics and
source Criticism.

The word "humanities” is derived from the Renaissance Latin expression studiahumanitatis, or "study
of humanitas" (a classical Latin word meaning—in addition to "humanity"—"culture, refinement,
education” and, specifically, an "education befitting a cultivated man"). In its usage in the early 15th
century, the studiahumanitatis was a course of studies that consisted of grammar, poetry, rhetoric,
history, and moral philosophy, primarily derived from the study of Latin and Greek classics.
Humanities, those branches of knowledge that concern themselves with human beings and their
culture or with analytic and critical methods of inquiry derived from an appreciation of human values
and of the unique ability of the human spirit to express itself. As a group of educational disciplines,
the humanities are distinguished in content and method from the physical and biological sciences and,
somewhat less decisively, from the social sciences. The humanities include the study of all languages
and literatures, the arts, history, and philosophy. The humanities are sometimes organized as a school
or administrative division in many colleges and universities in the United States.

The modern conception of the humanities has its origin in the Classical Greek paideia, a course of
genera_l education dating from the Sophists in the mid-5th century BCE, which prepared young men
for active citizenship in the polis, or city-state; and in Cicero’s humanitas (literally, “human nature”),
a program of waining proper for orators, first set forth in Do oratore (Of the Orator) in 55 BCE, In the
early middle-ages, the Church Fathers, including St. Augustine, himself a rhetorician, adapted paideia
and humanitas—or the bonae (“good™). or liberales (“liberal™). arts, as they were also called—to a
program of basic Christian education; mathematics, linguistic and philological studies, and some
history, philosophy, and science were included.

The word humanitas, although not the substance of its component disciplines, dropped out of common
use in the later Middle Ages but underwent a flowering and a transformation in the Renaissance. The
term stugliahumanitatis (“studies of humanity”) was used by 15th-century Italian humanists to denote
sccglar literary and sctlmlarly _activities (in grammar, rhetoric, poetry, history, moral philosophy, and
ancient Greek and Latin studies) that the humanists thought to be essentially humane and Classical
studies rather than divine ones. In the 18th century, Denis Diderot and the French Encyclopédistes
censured studiahumanitatis for what they claimed had by then become its dry, exclusive concentration
on Latin and Greek texts and language. By the 19th century, when the purview of the humanities
expanded, the humanities had begun to take their identity not so much from their separation from the
re?lm of the divine as from their exclusion of the material and methods of thé mmturing physical
sciences, which tended to examine the world and its phenomena objectively, swithout reference to
human meaning and purpose. /= Yo\
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Contemporary conceptions of the humanities resemble earlier conceptions in that they propose a
complete educational program based on the propagation of a self-sufficient system of human values.
But they differ in that they also propose to distinguish the humanities from the social sciences as well
as from the physical sciences, and in that they dispute among themselves as to whether an emphasis
on the subject matter or on the methods of the humanities is most effectual in accomplishing this
distinction. In the late 19th century the German philosopher Wilhelm Dilthey called the humanities
“the spiritual sciences” and “the human sciences” and described them, simply, as those areas of
knowledge that lay outside of, and beyond, the subject matter of the physical sciences. On the other
hand, Heinrich Rickert, an early 20th-century Neo-Kantian, argued that it is not subject matter but
method of investigation that best characterizes the humanities; Rickert contended that whereas the
physical sciences aim to move from particular instances to general laws, the human sciences are
[ “idiographic”—they are devoted to the unique value of the particular within its cultural and human
: contexts and do not seck general laws. In the late 20th and early 21st centuries the American
philosopher Martha Nussbaum emphasized the crucial importance of education in the humanities for
maintaining a healthy democracy, for fostering a deeper understanding of human concerns and values,
and for enabling students to rise above parochial perspectives and “the bondage of habit and custom”
to become genuine citizens of the world.
WHAT SKILLS CAN YOU GAIN BY STUDYING HUMANITIES?
Humanities expand our knowledge of human cultures and help us understand what binds us together
and what differentiates us from one another. In addition to these high-level insights, however, they
also provide practical applications that can enhance your professional skillset and give you a
competitive edge. By studying humanities in a formal university-level program, you can acquire
transferrable, marketable skills and qualities that will be an asset to you in your professional pursuits.
What will you learn in a humanities program? Examples include:

e (Critical Thinking—The ability to receive and analyze knowledge and to use your creativity to
develop innovative solutions to problems.
¢ Communication—The ability to form unique viewpoints and to express yourself clearly and
persuasively in both written and spoken forms.
* Empirical and Quantitative Reasoning—The ability to comprehend and use numerical data to
formulate and deliver educated decisions.
* Teamwork—The ability to understand and accept the viewpoints of others and to work
collaboratively with them to achieve common goals.
. Persona} IR'esponsibiIity-—'I‘he ability to see the consequences for your actions and take
responsibility for and justify the choices you make.
¢ Social Responsibility—The ability to see what's best for society and the world as a whole and
to act accordingly.
Employers want professionals who can come up with fresh a i
L pproaches to solving problems, express
themselves clea_rly, collaborate with others, and act in a responsible, ethical manner. These abifirtics
are the found.atxon fo,r nearly every career path, as well as many graduate-level programs. Equipped
with these skills, you'll be prepared to take on a diverse range of career paths, including: w

Teacher

Writer

Public relations manager
Advertising sales agent
Travel agent

Counselor

Event organizer

Artist

Lawyer

Minister

Military service member
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Humanistic theories and practices _ o B |
There are three major branches of knowledge: natural sciences, social sciences, and the humanities. I

Technology is the practical extension of the natural sciences, as politics is t.hela extension _of the social
sciences. Similarly, the humanities have their own practical extension, sometimes called
"transformative humanities" (trans-humanities) or "culturonics” (Mikhail Epstein’s term):

e Nature — natural sciences — technology — transformation of nature

o Society — social sciences — politics — transformation of society [

e Culture — human sciences — cultural — transformation of culture ) . vl ;
Technology, politics and cultural are designed to transform what mcu_respecnvg‘dls:clpilxﬁ E
study[dubious — discuss]: nature, society, and culture. The field of tran_sfonnauve humanities mg udes i
various practices and technologies, for example, .lafnguage .plannmg, the construction of n::hw
languages, like Esperanto, and invention of new artistic and_ literary genres ?.nd qovegne&ts mh e
genre of manifesto, like Romanticism, Symbolism, or Surrez}hsm. Humanistic invention in the sp ere
of culture, as a practice complementary to scholarship, is an important aspect of the humanities.
Education and employment ‘ % )
Foru many dccadesl: ti:;e has been a growing public perception tl:lat a humanities educatlo:l: 4
inadequately prepares graduates for employment.The common be]n_af: is that g}'aduates from sucl
programs face underemployment and incomes too low for a humanities education to be worth the

investment.

In fact, humanities graduates find employment in a wide variety of management and profes.sional
occupations. In Britain, for example, over 11,000 humanities majors found employment in the
following occupations:

Education (25.8%)
Management (19.8%)
Media/Literature/Arts (11.4%)
Law (11.3%)
Finance (10.4%)
Civil service (5.8%)
Not-for-profit (5.2%)
Marketing (2.3%)
Medicine (1.7%)
¢ Other (6.4%)
Many humanities graduate finish university with no career goals in mind.Consequently, many spend
thc.ﬁrst few years after graduation deciding what to do next, resulting in lower incomes at the start of
their career; meanwhile, graduates from career-oriented programs experience more rapid entry into

the labqr market. However, usually within five years of graduation, humanities graduates find an
occupation or career path that appeals to them.

There is empirical evidence that graduates from humanities programs earn less than graduates from
other university programs. However, the empirical evidence also shows that humanities graduate still
earn notably higher incomes than workers with no postsecondary education, and have job satisfaction
levels comparable to their peers from other fields. Humanities graduates also earn more as their careers
progress; ten years after graduation, the income difference between humanities graduates and
graduates from other university programs is no longer statistically significant. Humanities graduates
can boost their incomes if they obtain advanced or professional degrees.

The benefits of studying the humanities

An a}na]ysis of several sources of information, such as surveys, studies and websites, has
posmble: to understand the pointof view of different social actors who believe there are adv.
graduating in the humanities. Students, graduates, andresearchers in the humanities share thei
on what the main advantages are, and their takes coin-side with the way humanities co
promoted on thewebsites of the universities that were taken into account in theanalysis. As
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turn out, these advantages match the profileof the ideal employee as outlined by a group of employers
as acondition to achieve success at their companies, according to aseparate study that is unrelated to
the humanities in particular. In other words, even neoliberalstandards and concerns are adequately
addressed. At its core, this acknowledgement of the value of the humanities can be looked at in three
independent, mutually reinforcinglevels: the comprehensive knowledge, skills and mindset thatcome
with studying the field, and which are not easily outdated. These assets represent the genuine and
specific character ofstudying these disciplines, and substantially differ from thepriorities set by the
political guidelines mentioned earlier. Thefollowing picture clarifies the scope of each of these
levels.The attraction of studying the humanities lies precisely in thatwhich one sets out to know and
experiment with when one optsto study them. History, philosophy, languages and literature,
tomention a few, are nuclear subjects that give us direct access

to knowledge on that which is fundamentally and irreduciblyhuman. The challenge that this
knowledge presents us with, and theeffort of interpreting and attributing meaning to ourselves andthat
which surrounds us, are enhancers of the skills and mindsethighlighted in the above graphic and their
value is undeniable.Critical thought, acknowledgement of others, the ability to adjustto different
realities and so forth are indispensable traits in anysituation—in any institution, organization,
government or company. It would thus follow that the humanities should be asexplicitly and directly
promoted by public policy as is specializedknowledge that directly serves firms and markets.Inspite of
the value that can be recognized in studying thehumanities, it stands that in the last few decades
education in thefield has been reduced to an almost insignificant dimensionrelative to other areas. It
should be noted that demand in highereducation is representative not just of the expectations of
thestudents, or even of their educational and social backgrounds. It isalso conditioned by the choices
of a large group of social actors,interdependent amongst themselves8, such as decision makers —be it
national or international, political or institutional —employers and parents. But this depreciation has
not beenexclusive to higher education only. It has led to generalized deficits in knowledge, sensitivity
and imagination, cognitiveresources which are necessary to the acknowledgement of realproblems
within society and likewise to the development ofpossible solutions. The ability for citizens to possess
anddemonstrate a mindset of critical thinking has in this way beenundermined.

Education and employment

For many decades, there has been a growing public perception that a humanities education
inadequately prepares graduates for employment.The common belief is that graduates from such
programs face underemployment and incomes too low for a humanities education to be worth the
investment.

In fact, humanities graduates find employment in a wide variety of management and professional
occupations. In Britain, for example, over 11,000 humanities majors found employment in the
following occupations:

Education (25.8%)
Management (19.8%)
Media/Literature/Arts (11.4%)
Law (11.3%)
Finance (10.4%)
Civil service (5.8%)
Not-for-profit (5.2%)
Marketing (2.3%)
Medicine (1.7%)

e Other (6.4%)
Many humanities graduate finish university with no career goals in mind.Consequently, many spend
the first few years after graduation deciding what to do next, resulting in lower incomes at the start of
their career; meanwhile, graduates from career-oriented programs experience more rapid entry into
the labor market. However, usually within five years of graduation, humanities graduates find an
occupation or career path that appeals to them.
There is empirical evidence that graduates from humanities programs earn less than graduates from |
other university programs.However, the empirical evidence also shows that humanities graduate still |
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carn notably higher incomes than workers with no postsecondary education, and have job satisfaction
levels comparable to their peers from other fields. Humanities graduates also earn more as their
careers progress; ten years after graduation, the income difference between humanities graduates and
graduates from other university programs is no longer statistically significant. Humanities graduates
can boost their incomes if they obtain advanced or professional degrees.

Studying humanistic disciplines permits us to engage with far-flung communities—across time,
across space, between cultures and languages. The humanities teach us who we have been and who
we are, but also who we can be—demanding more of our imagination, our aspirations. In an
increasingly divided world, the humanities arc a site in which real dialogue between people of
different beliefs is possible, because studying the humanities draws us away from the simple truths of
ideologies and toward the slender knowledge of the highest things.

\
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ABSTRACT

The Mandwa Lake is principal fresh water body located in Mandwa village of Dharni tahsil in Amravati
district of Maharashtra state. Dharni is a tahsil place and it is 148 km north west side of Amravati and 80 km
east side from Burhanpur, Madhyapradesh It is situated at about 500 m above the mean sea level. The
Macrophyte were studied from Nov-2020 to Oct-2021 during this period total 17 species of macrophytes were

found in sample of water three sites A, B, and C of mandwa lake.

In the present study total 17 macrophytes species of 5 different types were recorded in this lake.

Keywords: Macrophyte diversity, Mandwa lake, Dharni Maharashtra,

rinéipal
Jifamata Mahavidyalaya
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Table No. 1.1 : Macrophytes forms 6f site A, Sibe B, Site C

Sr.No. Types / Life Forms Name of the Macrophytes
1 Submerged floating weeds Ceratophyllum echinatum
2 Submerged floating weeds Nymphaea odorata
3 Submerged floating weeds Myriophyllum exalbescens
4 Submerged floating weeds Eutricularia
5 Submerged floating weeds Vallisneria americana
6 Rooted floating leaves weeds Marsilea quadrifolia
7 Rooted floating leaves weeds Nymphaea tuberosa
8 Rooted floating leaves weeds Trapa natans
9 Rooted emergent with heterophile weeds | Sagittaria sp.

10 | Free floating suspended submerged Lemna minor

11 | Free floating suspended submerged Azolla carolimana
12 | Free floating suspended submerged Salvinia rotundifolia
13 | Free floating suspended submerged Pistia stratiates

14 | Free floating suspeh"de__d submerged Wolfia

15 | Freefloating suspended sﬁ'bm'efge'd Nymphidis

16 | Rooted submerged hydrophytes Hydrilla

17 | Rooted submerged hydrophytes Ipomoea aquatica
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Abstract:

Every Library's success depends clearly on the principles and efficiency of Librarian. If Library
is well equipped with ICT amenities and Librarian is efficient and keen on catering best services to all
readers and researchers to match their satisfaction and expeciations. Present data being compiled through
questionnaire issued to various colleges which are ICT oriented. And also the viability, accessibility and
efficiency were judged to verify standard and quality Services. The survey findings mainly cover various
aspects that directly or indirectly affect the progress of library automation such as information technology
infrastructure, in-house activities, information services and their usage, the problems encountered in this
process are identified and possible suggestions are stated.

Keywords: Librarians awareness, Users satisfaction, Information Communication Technology,

Prologue:
The latest information and communication technology (ICT) developments, including social media such as
Face book and Twitter, e-books and mobile technology offer wonderful new opportunities in the delivery of
information services and the way libraries are managed.

Librarianship forms the basis of specialization and diverse career opportunities including document
management, knowledge management, children’s librarianship, research librarianship and electronic
resources management. It is a dynamic and interesting career, which focuses on information and the
management thereof. It includes the collection, organization and distribution of information. according to
International principles and standards, in different formats for education, general use, research, and
recreation. It is also the facilitation of access to information so that people find and use inforrpation
effectively for personal and professional purposes.

What Do Librarians Do?
The primary functions of a librarian are to: -
+ Collect information . dijam,

£1]
hj;vldya'a"m
A i ta Vy2
* Acquire information gm‘g’ J‘J‘“ ;ffdﬂﬂa

JETIR2205574 | Journal of Emerging Technologie @W%
(]
o

59




© 2022 JETIR May 2022, Volume 9, Issue 5§ www.jetir.org (ISSN-2348-5162)

"+ Organize information
« Retrieve information
« Disseminate information bascd on the needs of the populations we serve

What Else Do Librarians Do?

In the process of acquiring, collecting, organizing, retrieving, and disseminating information, librarians also:
* Assist and instruct

« Provide services and programs

= Utilize technology

» Preserve and conserve library materials

The Role/Duty of the Information Professional
* Getting the right information

« From the right source

* To the right client

+ At the right time

* In the right form

* For the right use

« With the right cost (Mason, 1990)

What is the Future Role of Librarians/Information Professionals?

« Librarian/information professional as “Information intermediary” with three functions

— Diagnosis

— Prescription

— Evaluation

» Learn and use new techniques/skills to meet the changing demands of users

« Design and use information systems to help people solve their information problems

« Consult, teach and advice patrons in their search for information

« Exploit and use new information technologies for information storage and retrieval

« Survive in a new social context that changes the meaning and significance of libraries and librarians

The aims and objectives of Librarian, the changing scenario of era of information and the
challenges of future are making task of Librarian more appealing as well as challenging. In order to make
position of Librarian more clear, Librarian needs to be always vigilant about various demands about the
books, periodicals and other resources as well as gadgets to provide state of art amenities for quenching the
thirst of knowledge and acquire readers and researchers satisfaction. For verifying so many aspects of ICT
oriented libraries catering their services to colleges in SGBAU, Amravati the topic of this research paper was
chosen.

Sant Gadge Baba Amravati University:

S.G.B. Amravati university was established on 1** May, 1983 on the auspicious occasion of Maharashtra Day
& Worker's Day. Sant Gadge Baba Amravati University geographically covers the western Vidarbha belt i.e.
five districts viz. Amravati, Akola, Yavatmal, Buldhana and Washim of Maharashtra State. The University,
in its small span of two decades, has contributed in many ways for economic, social and cultural upliftment
of the society by offering best quality education. Amravati University is recognized under Section 12(B) of
the University Grants Commission (UGC) Act of the Ministry of Education, Government of India. The
University received NAAC accreditation in 2002. 127 colleges are affiliated with Amravati University. with
an enrolment of over 90,000 students for the undergraduate and graduate courses, together, in different
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OBJECTIVES OF THE STUDY:
The main objectives as following:
1. To study the information needs of the users.
2. To study the various kinds of needs where ICT is involved for satisfying the information
needs.
3. To study the awareness of librarians towards the use of information Communication Technology.

4. To study various kinds of resources that are available for satisfying the information
needs.

5. To study the role and responsibility of a librarian.
Population and Sample:

The study targeted libraries and students in colleges affiliated in SGB Amravati University, Amravati. A
short structured questionnaire was filed up by the researcher through librarians and students in various
institutions in SGB Amravati University, Amravati.

Methodology:

Assuming the nature of the research and to know the facts about the awareness of librarians towards
implication of ICT in their business environment and students satisfaction the researcher has selected a
descriptive survey method. As a data collection tool, the questionnaires are distributed to the respondents.
Table 1. Which of the following services you avail from your library? (N = 95)

Sr. | Use of Library Services Yes Yo
No.
1 | Lending services 81 85
2 Book Bank 35 36
3 Internet Services 23 23
- Reading Room Services 85 89
S Xerox 68 71
6 Reference /information 41 43
7 Book reservation services 12 12
8 Display of new arrivals 72 75

From the above table it was observed that 85 % students preferred lending service, 36 % students
preferred Book Bank service, 23 % students preferred Internet Service, 89 % students preferred Reading
Room Service, 71 % Students preferred Xerox service while, 43 % Students preferred References/
Information & 12% Students preferred Book reservation, 75 % Students mentioned that they used display of
new arrivals services from the library.

Table 2. How satisfied are you with the following services offered by the Library? (N = 95)

Success of Library is depicted from the evaluation of services catered by Library to users. Obviously study of
such end users' satisfaction as per their expectations from the college libraries of colleges affiliated to
SGBAU, Amravati. Almost all available resources are equipping these ICT libraries could be ranked best in
its own kind. But all such amenities need to be availed for readers, students and researchers through media.

Sr. Resources Very often Often Not often
No

1 Circulation 52 (55%) 13 (14 %) 30 (31 %)

2 | Display board services /7 3\ o\ 34(56%) 8 (9 %) 33 (34%)
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[ 3 Library catalogue or OPC search 52(55%) 14 (14 %) 29 (31%)
browsing

4 Library instruction classes. 17( 18%) 7(7%) T1(75%)

5 | Handouts, research guides, 21(23 %) 7(7 %) 67 (70%)

bibliographies (available both in
print and electronically)

6 | Xerox / microfilm machine 47( 50%) 13 (13%) 35(37%)

7 | Computers 31 (32%) 18 (19%) 46 (49%)

8 | The open hours of the library are 58(61%) 8 (8%) 29 (31%)
generally convenient for me.

9 [ usually find most of the books | 50 (52 %) 15 (16%) 30 (32 %)
need on the shelves.

10 | I usually find most of the journals, 66 (69%) 19 (20%) 10 (11 %)

magazines, newspapers, and
microfilm I need on the shelves
11 | Requests to retrieve library materials 52(54%) 13 (14%) 30 (32%)
from storage are handled quickly
and accurately

12 | The Interlibrary Loan (ILL) service 11 (12 %) 5 (5%) 79 (83%)
provides timely access the resources
I need from other libraries

13 | The amount of time that [ am able to 52 (55%) 6 (6%) 37 (39%)
keep books checked out is adequate
for my needs.

14 | The Library obtains and makes 52(55%) 9 (9 %) 34 (36%)
available my library book purchase
requests in a timely manner

15 | The Newspaper Clipping Services in 49 (51%) 10 (11%) 36 (38%)
convenient for me

16 | All manual services in the library 50 (52 %) 11 (12%) 34 (36%)

17 | Drinking water and Toilet facility 28 (29%) 14 (15%) 53 (56%)

The table 2 shows that, 69 % users are satisfied, very satisfied while 31 are dissatisfied with circulation
services. 66 % users fairly satisfied and satisfied, while 9% dissatisfied with Display board services. 70%
users satisfied with library cataloged or OPAC search browsing 30% dissatisfied with services. 69 % users
satisfied with library instruction classes 31 % fairly satisfied, dissatisfied with the services.

30 % users satisfied with handouts, research guides, bibliographies available both in print and
electronically, 70% users fairly satisfied, dissatisfied. 63% users are satisfied with Xerox / microfilm
machine. 37 % are fairly satisfied, dissatisfied. 51 users are satisfied with computers facilities in the library
while 49 are fairly satisfied, dissatisfied with the services. 69 % users expressed that the open hours of the
library are generally convenient for them, 31 % are fairly satisfied, 68 % student are satistied with the
statement “I usually find most of the books I need on the shelves” 32 % are fairly satisfied, dissatisfied. 89 %
users are satisfied with the statement “I usually find most of the journals, magazines, newspapers, and
microfilm I need on the shelves™ 11 % are fairly satisfied, dissatisfied with the statement. 68 % users are
satisfied with the statement “Requests to retrieve library materials from storage are handled quickly and
accurately” 32 are fairly satisfied, dissatisfied. 17 % users are satisfied with the statement “The Interlibrary
Loan (ILL) ser\'lce provides tlmely access the resources I need from other library™ 83 are fairly satisfied,
with the statement “The amount of time that T am
able to keep books checked out is adequate % are fairly satisfied, dissatisfied. 64 % users

obtains and makes available my library book

. . . . ¥ ! -
are satisfied and very satisfied with the sta ésn/t.”‘m i
% afe fairly ied, dissatisfied with the statement. 62 % users

purchase requests in a timely manner™ 3
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found satisfied with the statement “The Newspaper Clipping Services in convenient for me”. 38 % are fairly
satisfied, dissatisfied. 64 % users found satisfied with the statement “All manual services in the library”, 36
9% are fairly satisfied, dissatisfied with the statement. 44 % users are satisfied with “Drinking water and
Toilet facility”, 56 % are fairly satisfied, dissatisfied.

Table 2. Librarian’s awareness:

This part of the survey contains ten items measuring librarians’ awareness toward the use of ICT in libraries.
They relate to both positive and negative effects of ICT in automated libraries. Respondents were asked to
rate their belief about ICT applications to library practices.

Analytical results of the study are as follows

Sr.No | Statements Agree Undecided | Disagree Total
1 Library is important for learning 55 06 00 61
(90.16%) (9.83%))
2 Library is important for teaching 41 08 12 61
(67.21%) (13.11%) | (19.67%)
3 ICT provide to overcome challenges 45 02 14 61
of information explosion (73.77%) (3.27%) (22.95%)
4 Online databases provide more up- 47 01 13 61
to-date Information (77.04%) (1.63%) (21.31%)
5 ICT helps in making specific 49 04 08 61
information available (80.32%) (6.55%) (13.11%)
6 ICT enables most effective ways of 43 03 15 61
resource sharing (70.49%) (4.91%) (24.59%)
7 The utility of ICT in my institution 33 08 20 61
is good (54.09%) (13.11%) | (32.78%)
8 Computers brought more works 20 07 34 61
| stress on librarian (32.78%) (11.47%) | (55.73%)
9 Computers has made librarians work 17 02 42 61
difficult (27.86%) (3.27%) (68.85%)
10 | Computers has made librarians work 44 06 11 61
easy (72.13%) (9.83%) (18.03%
11 ICT save the valuable time of user 51 00 10 61
(83.60%) (16.39%)
12 ICT save the valuable time of 48 02 11 61
| librarian - (78.68%) (3.27%) (18.03%)
13 ICT improve the quality of library 52 05 04 61
service (85.24 %) (8.19%) | (6.55%)
14 ICT influence librarians role in 46 05 10 61
information dissemination support (75.40 %) (8.19%) (16.39%)
15 ICT offers faster access to 49 01 11 61
information in learning (80.32%) (1.63%) (18.03%)
16 ICT makes both study and teaching 50 06 05 61
more efficient (81.96) (9.83%) (8.19%)
17 Though all the information in study 59 02 00 61
and teaching are available online, I (96.72%)) (3.27%)
think that the existence of library is
necessary //{—-;—:\\2
18 | InICT era also libraries play //(_-\'053" N\ 00 08 61
important role in learning and (h%ﬁ/;n\ 3 (13.11%)
teaching o | <
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[19 [ Computer creates health and 37 1] 13 61
' environmental Problems (60.65%)) (18.03%)) | (21.31%)

The above table shows that the approach of the Librarians under consideration as regards the ICT is
positive, for which experience, expectation and demands of society had provoked the Librarian have to
change their approaches as well as awareness towards ICT compatibilities of Library. Simultaneously it is
noteworthy to seek co-operation of Librarian and providing ICT amenities to Library on top priority is very
much essential, which could make the Library better oriented to fetch the demands of the readers.

It was observed that, 90.16 % respondents were agreed that Library is important for learning. 78.68
% were agreed that Information Communication Technology save the valuable time of librarian, while 86.88
% of the librarians agreed that, In ICT era also libraries play important role in learning and teaching it means
Librarians are agreed to play their role efficiently. But on the other side, 55.73% respondents mentioned that,
Computers brought more works stress on librarian. While 68.85% of respondents mentioned that, Computers
has made librarians work difficult.

Findings
All users of library are benefitted with single window catering for all topics. subjects required by users of
library. This needs to be supported with partially or open access system for all students of vicinity to make
such library open for public. For librarians Regional Training Centers play a crucial role in creating an ideal
atmosphere for ICT orientation of Librarians to evolve their attitudes favoring ICT amenities to readers to
revolutionize them into researchers, to fetch sufficient knowledge to calm down the crave for the same.

It is noticed that ICT facility users do not have sufficient time to make use of such high- tech amenities,
but simultancously they are dissatisfied with the conventional resources to procure information. About 40-
45% users are quite satisfied with the electronic services catered by libraries, but especially about manual
services offered by Libraries does not seem to be efficient and competent enough though physical set up of
libraries found satisfactory. The situation may be due to insufficient training and inappropriate culture to suit
the ICT environment.

Suggestions:

In view above findings and conclusions some suggestions were made for the further
improvement in the libraries:

1. Equipments:

There should be a regular check up of facilities, equipment and furniture of the library to ensure
that they were functioning so as not to disrupt or to delay library services and activities. The library should
provide appropriate equipment in adequate quantities and in good working order for the convenient, efficient
consultation of local and remote information resources by staff and the public. This includes communications
of hardware and software to receive and answer queries for information from users.

When a specific Library claims to be ICT deployed and developed library, that time it should be
aware about its responsibility. Users say the libraries being automated but short of supportive equipments to
provide hard copies as well as soft copies in presentable way. ICT must be accompanied with OPAC
Terminals, Internal Service facility, Printing (Photocopying) devices on sufficiently large scale.

2. Collection Development Program :

Every Library should have highly demanded publications in ample quantity to maintain its
collection to deserved level. Libraries should concentrate in tune with its readers, students and other users
and try to be in resonance with the social requirements. and journals are needed to better meet
the course requirements of library users
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3. Group Study Facilities:

New trend of students was to adopt group study culture. Students come up together in groups,
discuss, design their own ways of study. Under such circumstances, Libraries if equipped sufficiently should
recognize such study groups and entertain the groups for studying by providing suitable environment and
offering services of all available equipments and resources of information technology.

4. Display board services

According to the users, informing/Display board services at libraries were found insufficient.
Information on topical issues, for example on new services or exceptional opening hours was given on display
boards and email delivery to staff and students. Paper notices are attached to library doors, notice boards and
when required on desks. Information on new materials was provided on self-service basis on the library based
list. The list provided novelties in all the collections or by branches of operation.
5. Reference service

A reference librarian is needed to manage the reference section, to create reference service
programs to develop and implement dynamic library marketing and promotion program.
6. Staff training and evaluation

The library staff should be given regular trainings on user service and for them to have the
common goal of giving equal users services and satisfaction. There should be a regular evaluation or
assessment of library services and facilities so as to ensure that they were meeting users’ needs. An in-depth
study should be conducted on what were the expectations, role of the librarian/staff in user training in relation
to OPAC use, internet searching and other library skills.

7. New Programs

Development of library programs should be done only after a user needs survey had been
implemented in order to know what users really needs/desires.
8. Resource sharing

The library should participate in consortia and networks to obtain access to information
sources and services which it cannot provide on its own. The library should collect or provide access to
information resources relevant to its mission and reflecting the interests of the full spectrum of the population
it serves. These information resources should satisfy, through content, currency, format, organization, and
quantity a diversity of user needs.

As necessary, information services personnel should reach beyond reference collections to tap
the resources of the library as a whole. To provide the information that users need, they should also reach
beyond in-house collections and in-house expertise by drawing on the resources of the organizations that

collect and provide information, by consulting individual experts. and tapping external information sources
regardless of their medium.

9. Use of internet

Internet is an important tool for libraries. However, to utilize the maximum resources from
internet it is necessary to make the users well versed in the surfing and browsing on the net. Internet use
cannot be increased unless and until short-term courses or workshops and training programmes are conducted.

This will help users to know various developments and searching techniques for accessing the desired
information.

10. Information literacy (IL) program

In the world today information is constantly changing in terms of its volume, the technical
aspects of its storage and retrieval, and in the way it is communicated. This situation has not only increased
the amount of information available to users but it has al environment that is complex for them
in terms of finding, accessing, selecting, evaluatin aﬂ@ ﬁ;g formation. In recognition of this
challenge, librarians and other academics in the educa oﬁ;f ifstitutionls § Yarious countries have introduced IL
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programmes that are intended to impart the knowledge and skills that would enable users to become effective
and efficient information users. The librarian can play effective role as intermediary in bridging the gap
between the users and the resources of the library and it should be introduced in all libraries.

Conclusion:

Today's Library can hardly be a competent Information Centre without deployment of ICT, because every
reader, while seeking aid of Library, wishes to acquire proper and perfect information immediately without
any time lapse. Impact of ICT technology is equally observed on Library as well as the readers. If new
technologies enter then staff as well as users be equally made aware about and trained to make maximum use
of the same, to integrate library facets for students, readers, researchers and other beneficiaries. This would
certainly reduce the fear of Digital Divide amongst society and Librarian could become an ideal guide to all
expectant readers to avail broad spectrum of knowledge available at very much affordable charges. So three
pillars for present age libraries are ICT, Users and librarians.
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programmes that are intended to impart the knowledge and skills that would enable users to become effective
and efficient information users. The librarian can play effective role as intermediary in bridging the gap
between the users and the resources of the library and it should be introduced in all libraries.

Conclusion:

Today's Library can hardly be a competent Information Centre without deployment of ICT, because every
reader. while seeking aid of Library, wishes to acquire proper and perfect information immediately without
any time lapse. Impact of ICT technology is equally observed on Library as well as the readers. If new
technologies enter then staff as well as users be equally made aware about and trained to make maximum use
of the same, to integrate library facets for students, readers, researchers and other beneficiaries. This would
certainly reduce the fear of Digital Divide amongst society and Librarian could become an ideal guide to all
expectant readers to avail broad spectrum of knowledge available at very much affordable charges. So three
pillars for present age libraries are ICT, Users and librarians.
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Analysis of Water Used for Drinking and Irrigation
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Abstract:

Water is the driver of life”, said Leonardo da Vinci. Water is one of the most abundant substances on our
planet. Our planet is a complex system of land, air and water. It is the only substances on the earth that exists
in all the three states (solid, liquid and gas) of matter. Nobel laureate A.Szent- Gyogri has called "The Matrix
of life" Water which maintains biologically active structure and it is now universally agreed that all life will
perish without water. A few years prior, a specialist Thomson King exemplified the Water issue in the
accompanying statements: "of all the aggravates that are needed indispensible to life as we know it on earth,
water is unquestionably the most paramount, the most well known, and the most glorious, yet generally
individuals know next to know about it ". Water is a basic human need and limited natural resource and
precious national asset. In recent decades human demand and misuse of water resource have continued to
grow. Therefore, water securing for human life, has become a matter of principal concern for sustainable
development in the 21st century. Out of total 13,575 million cubic kilometers (km) of water on earth, only 3
per cent, i.e. 37.5 million cubic kilometers is fresh water. As population increases and water use per person
increases, so demand of fresh water has also been increasing. Hence fresh water is emerging as one of the
most critical natural resource issue for humanity. India has 2.4 per cent area of the earth and has 2.45 per cent
of world’s fresh water resources with 16.93 per cent of global population to support within its limited
resources. Out of total fresh water, more than 50 per cent is consumed for industrial activity and only small

portion is used for drinking purpose.

Key words: Water quality, TDS, Hardness, COD, BOD etc.

Introduction:

Water, a substance composed of the chemical elements hydrogen and oxygen and existing in gaseous, liquid,
and solid states. It is one of the most plentiful and essential of compounds. A tasteless and odorless liquid at

room temperature, it has the important ability to dissolve many other substances. Indeed, the versatility of

water as a solvent is essel o living organisms. Life is believed to have originated in the aqueoys-setee
Z

of the world’s oceans, i_t'igg organisms depend on aqueous solutions, such as blood and di#g$
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system. In small quantities water appears colorless, but water actually has an intrinsic blue color caused by

slight absorption of light at red wavelengths.

Physicochemical parameter study is very important to get exact idea about the quality of water and we can
compare results of different physico chemical parameter values with standard values .Some past work carried
out by researchers are briefly summarized here. According to Tripathi et al. [1] pulp and paper industry
effluents are highly polluted industries in India. Small and large scale pulp and paper mills which have
different production capacity as well as different raw materials, adopt different processes that lead to radical
differences in the physico-chemical properties of effluents. Such polluted effluents must be treated properly
before being discharged into the drainage channel, to minimize the effect of various pollutants on the
environment. On the basis of results reported herein it can be concluded that the effluent discharged from both
the paper industries is highly polluted and has exceeding values as prescribed by the standards of regulatory
agency of India. It is further stated that the pollutants generated during different stages from paper industries
can be minimized either by replacing some existing pulping and bleaching techniques like bio-pulping,
biobleaching, TCF (Total Chlorine Free bleaching), ECF (Elemental Chlorine Free bleaching) and ozone
bleaching or by treatment of the effluent by physico-chemical or biological methods. The data bank generated
herein by this monitoring study of pulp and paper mill effluent are collected from Agro-based and one from
wood based could successfully be used in prediction of their toxicity and effective management. Agarwal et
al., [2] studied to provide an informative data and helps to understand water characteristics and indicate that
the water of Bihar River can serve as a good habitat. The pH value indicates the alkaline water of in the month
of May might be due to high temperature that indicates the solubility of CO2. The analysis of the quality
parameters of water from Baba Ghat of Bihar River shows that pH, alkalinity, chloride ion, total hardness,
BOD and COD ete. are well within the permissible limit. Hence proper strategies should be designed to
_counter. Vyas et al. [3] studied that the most of the fresh water bodies all over the world are getting polluted
due to domestic waste, sewage, and industrial waste, agricultural and religious activities like idol immersion.
Central Pollution Control Board [4] has formulated a comprehensive set of guidelines on the practice of idol
immersion in lakes, rivers and seas (CPCB, Guidelines for Idol Immersion, 2006). These guidelines delineate
and specify the role of the state pollution control boards in conducting water quality assessments of water
bodies and classifying them on the basis of certain physiochemical parameters. These guidelines if followed
and acted upon can help in bringing tremendous International Journal of Engineering Science Invention

Research & Development; Vol. I Issue IX March 2015 www.ijesird.com e-ISSN: 2349-6185 Dr.Seema Tiwari

ijesird, Vol. I (IX) March 2015/ 323 change in the water quality of river post idol immersion. According to
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Selection and collection of sample

The objective of sampling is to collect representative sample. Representative sample by means a
sample in which relative proportions or concentration of all pertinent components will be the same as in the
material being sampled. Moreover, the same sample will be handled in such a way that no significant changes
in composition occur before the tests are made. The sample volume shall optimal small enough that it can be
transported and large enough for analytical purposes.

The water sample is collected from different field areas well & bore sample, lakes, damp, local hand pump,
water dank, open well collected separately from area. Which color or past management the water sample
which are collected and denoted by 1, 2, 3, 4, 5 and 10. Total 10 samples are collected for different area
around the Pokhari, Tehsil & District Buldana. _

Name of farmers in Pokhari, Tehsil & District Buldana

Sr. No. Name of farmer | Type of source
1. Mr, Ramdas Rajput | Well Water
2 Mr. Dayram Brahmne Bore well
3. Mr. Ramesh kulkarni + | Well Water
4, Mr. Prakash Shelke R.O. water
5 Mr. Ramdas Wayal Bore well
6. Mr. Dadarav Ambekar Bore well
T Mr. Sureshrav Deshmukh Well Water
8. Mr. Aasaram More R.O.Water
9. Mr. Rajesh Lahane Bore well
10. Mr. Nitin Pawar i Well Water

Materials and methods of analysis

1) Color: - Principle

The method is useful in the field by comparing the color of sample with a comparator. When viewed

by transmitted light through a depth of several feet, pure water exhibits a light blue color which may be

altered by the presence of organic matter to greenish blue, green, greenish yellow, yellow or brown.
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3) pH: The pH of a solution is measured as negative logarithm of hydrogen ion concentration. At a given
temperature, the intensity of the acidic or basic character of a solution is indicated by pH or hydrogen ion

concentration. pH values from 0 to 7 are diminishing acidic, 7 to 14 increasingly alkaline and 7 is neutral.

4) Chloride:- Chloride was determined by argentometric method. 1.0ml of 5% potassium chromate salution
was added to 20.0ml of the sample and titrated with standard 0.014N AgNOj solution till the color changed to
reddish brown. mg CI/l = (A-B) x N x 35450/vol. of sample Where A = vol. of AgNO3 consumed for sample
B = vol. of AgNOsconsumed for blank N = normality of AgNOs.

5) Alkalinity: - Procedure
a. Take 25 ml sample in a conical flask and add 2-3 drops of phenolphthalein indicator.
b. If pink color develops titrate with 0.02N H>SOx till disappears or pH is 8.3. Note the volume of H2804
required.
c. Add 2-3 drops of methyl orange to the same flask, and continue titration till yellow color changes to orange.
Note the volumes of H2SO; required.
d. Alternatively, perform potentiometric titration to preselected pH using appropriate volume of sample and
titration assembly. Titrate to the end point pH without recording intermediate pH.
Alkalinity was determined by acid — base titration method. 20.0 ml of the sample was taken in a 250.0 ml
conical flask and titrated with standard 0.IN sulphuric acid by using phenolphthalein and methyl orange 10
indicators. Phenolphthalein alkalinity registered total hydroxide and one half of the carbonate present in the
sample. Methyl orange was used to determine total alkalinity.
Total alkalinity, mg CaCO3/ | = AxBx50,000 /vol. of sample
Where A = Volume of acid consumed (ml) with methyl orange as indicator B = Normality of standard acid
solution Carbonate as
CO3 -( mg /1) = Phenolphthalein alkalinity(as mg CaCO3) x 1.2
Bicarbonate as HCO3 ~( mg/l) = (Total alkalinity - 2 x phenolp. alk.) x 1.22
6) Hardness In the total hardness determination, the water samples were first buffered to a pH of 10.0 with
ammonia buffer and 2 or 3 drops EBT indicator was added. The indicator reacts with calcium and magnesium
ions to yield a wine red colored complex. As EDTA is added, it combines with free calcium and magnesium
ions in the sample to produce EDTA — calcium and EDTA — magnesium complexes.
Hardness as mg CaCO3; = A x B x mol. wt. of CaCO;3 x 1000/vol. of sample where A = Volume of
EDTA consumed (ml); mol. wt. of CaCO3=100;
B = concentration of EDTA
7) Dissolved Oxygen

1. Collection of samples- The samples were collected using special BOD bottles (glass bottles wj

neck and a ground glass stopper). The bottles were directly filled by dipping them in the wel ""
-C
them up to the brim without any air bubbles. The sample bottle was submerged and allowed f‘.
JETIRFO06087 ] Journal of Emerging Technologies and Innovative Research (JETtR) www.jetir. )
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allowing air to mix with the sample. The bottle was completely filled and kept submerged until the cap was
firmly in place Measurement of DO- To the sample collected in 300ml bottle, 1.0ml of 0.414M MnSOs
solution was added followed by 1.0ml alkali-iodide-azide (NaOH, Nal, NaN3) reagent. The solution was
mixed by inverting the bottle a few times. When precipitate had settled sufficiently 1.0ml conc.H2504 was
added to clear supernatant liquid above the manganese hydroxide flock. The bottle was restoppered and the
contents were mixed by inverting several times until dissolution was complete. 200.0ml mixture solution was
titrated with 0.025M hypo solution to pale straw color. A few drops of starch solution were added and titration
was continued up to first disappearance of blue color.

8) Electrical conductivity (EC):- Conductivity is the capacity of water to carry an electrical current and
varies both with number and types of ions in the solutions, which in turn is related to the concentration of
ionized substances in the water. Most dissolved inorganic substances in water are in the ionized form and

hence contribute to conductance.

Result and discussion: -
Drinking and agriculture water from different source were analyzed by following parameter.
1) Color: Color of water sampié found to be colorless.

2) Taste: Taste of different water sample has sweetest and salty test.
3) Temperature:- Temperature of water sample was found to be 24.5 to 28.4%.

4) pH: The amount of pH present in the water sample was found to be in  between range of 7.2 to 7.4 The
normal pH is 6.5 t0 8.5 .

5) Chloride: The amount of chloride ion present in the water sample was found to be in between 42.76 to
20.16 mg/lit.

6) Alkalinity: The amount of total Alkalinity present in the water sample was found to be in between range of
489 to 546 ppm.

7) Hardness: Hardness in water is mainly caused by Ca and Mg although Fe and Mg also contribute to actual

hardness. The value are found to be the ranges is 281 to 320.
8) DO: All sample are analyzed for DO and the value are found to be the range of 9.4 to 9.2 ppm
9) CND: The conductivity of a given 10 sample the range 375 to 327 s/m

10) SAL: The amount of SAL present in the water sample was found to be in between range of 000.1 to 000.9

ppm.

ppm
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Table: water quantity of physical parameters chemical parameters of water sample of Pokhari, Tehsil &

District Buldana
Parameter Water sample (Include the farmer of sample)
Bore well Well water | RO water | Well water | Bore well
1) Color Colorless Colorless Colorless Colorless Colorless
2) Test Salty Sweetish Sweetish Sweetish Salty
3) Temperature 24.5% 25.1% 26.8% 27.5% 25.5%
4)pH 72 75 18 76 6.4
5) Chloride 42.76 34.13 27.31 Z el 83.16
6) Alkalinity 489 653 710 562 754
7) Hardness 281 395 431 276 318
8) DO 9.4 7.8 5.4 3.2 2.6
9) CND 375 475 432 5.';9 : 348
10) SAL 000.1 000.3 006:2- | 0005 000.8
11) TDS 281 395 431 276 318
Discussion:

1. Temperature varies in the range of 24.5°C to 29.5°C .Maximum temperature is found in Pokhari due to

presence of Effluents.
2. The pH Values varies from 6.4 TO 7.8 the Desirable limit of Indian Standard is 6.5 to 8.5.1t is observed that

the values of PH is in the Desirable limit.

3. Dissolved Oxygen ranges from 2.6 to 9.4 mg/lit, D.O. indicating the pure symptoms.
4. The values of Total Dissolved Solid ranges in between 270 to 433 mg/lit, and all the values are in Desirable
limit of Indian Standard, Because of high Dissolved Salts of Ca and mg and it requires cation and anion

analysis.

Alkalinity is the cause of Carbonate and Bi —carbonate.
6. The value of Chloride ranges from 17.5 to 222 mg/lit. It is observed that the alf

below the Desirable limit I.S.

JETIRFO06087 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.urg | 481
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7. Total Hardness ranges between 230 to 740 mg/lit, maximum values of Total Hardness are below

Permissible limit of I.S.
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Biodiversity and prevalence of helminthes parasites of Nalganga dam fishes of
Buldana district (M. S8.)

Kakde V R, Choudhari § N, Thakare PR
Department of Zoology, Jijamata Mahavidylaya, Buldana, Maharashtra, India

Abstract

The present study will be helpful for biodiversity status of helminthes parasites found in Nalganga Dam. A total
of 300 fishes were examined from which about 50% fishes were infected with cestode parasites and 50% with
nematode parasites. Present study suggest that cestodes mainly Circumoncobothrium spp, Senga spp., Lytocestus
spp., Polyoncebothrium spp., and nematodes mainly Eustrongylides spp., Rhabdochona spp., Syphaciella spp.,
Contracaecum spp., Ascardia spp.,and Trichuris spp., are the main intestinal parasites of Nalganga dam fishes
(viz. Mastacem belliusarimaivs, Wallago attu, Ophiccephials punciaiis, aind Clavius batrachus) arc the main
intestinal parasites of Nalganga dam fishes. The incidence of parasite infection was higher in winter season
whereas intensity of infection was higher in Mansoon. This report summarizes the data of incidence, intensity,
and index of incidence in fresh water fishes in relation to environmental factor. Present study is carried out
during July 2019 to Junc 2020.

Kevwords: helminthes. parasites. Nalganga dam. cestodes. nematodes

Introduction

The survey of helminth parasites in freshwater fishes was undertaken to investigatethe internal helminth parasitic
environment of thehost and the environmental factor such asseason, temperaturc, humidity, age of the host The
common parasites of fishes causing the Economic losses includes the helminth parasites. One objective of this
study was to determine monthly incidence of infection to various organ of the host bodv. Parasites arc extremely
abundant and diverse in nature, representing a substantial portion ot global biodiversity. Fishes are important
components of ceosystem from ecological, medicinal, nutritional and cconomical point of view. These fishes are
parasitized by helminthes parasites, which reduce the food value of host fish. Study of helminthes parasites is
therefore an urgent necessity of loday. Helminthes infections are very common in people who consume
improperly un-cooked meat, unhygicnic habits and poor sanitation. These helminthic infection leads to various
disorders i.c. anemia. Population dynamics of parasite increases rapidly andresults in fish mortality because of
PIHM (Parasite induced host mortality) and thus fish population infected firstly {Arora 2010). The parasitic
infections are somctimes very fatal and cause high mortalitics when their life cycles are well supported by
Intermediate hosts. (Shakir, 2006) !'*). Survey of seasonal infection of fish infected with Carvophyllids has been
done in other countrics by different workers Hanley, Anderson (1976) I'l, Kamnaev (1960) in carps,

The current study will expect to helpful for futuristic researchers on helminthes infection on fresh water fishes in
Buldana region. Keeping that point of view, the importance of Piscean helminthes, present study was undertaken

Ophiocephalus punctatus and Clarius batrachus and distribution of Piscean helminthes Molnaria intestinalis,

.-!ﬁ.\icardm spp. Trichursis spp. Svphaciella spp, Rhabdochona spp Polyoncobothrium spp.. Eusirongylides spp.
Circumoncobotirium spp. Lytocestus spp & Senga spp.

Materials and Methods
Tha Fenck swmtan £a Anllanta o e P 3 :
The freah water fish collected from Malganaga dam during July 2019 to Junc 2020, Pizhos were opened up

G OWCIC Oponca up

n'iorsol-vcnl.ra.lly and the internal organs examined. The various organs of the viscera such as stomach, liver,
intestine and Skin. All these organs which are infected by helminthes placed under separate petridish containing
normal saline water. Infection of each group of parasites was treated as follows:

Collected cestodes and Nematode were first relaxed and then fixed in hot 4%formalin and stained using Harris
hacmaquyiinr:. Stained parasitcs were washed in distilled water, dehydrated in ascending grades of alcohol,
cleared in xvlene. mounted in D.P.X. Nematodes were fixed in hot 10% Glycerol and cleared in lacto phenol.

scparating_ and counting the data of helminthes and fresh water fishes,
preserved in separate bottle. Few of helminthes parasites might be uscful for fiig
prevalence of infection was obtained by the lollowing formula: \
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Incidence of Infection = otil hosts exambaed

Observation

The infections of Lytocestus spp. arc obscrved in only Clarius batrachus and Senga sp, Circumoncobothrium sp.
are heavily found in Mastacembelus armatus. The infection of Senga spp in Channa punctatus & Moelnaria
intestinalis and Ascardia spp is found in Wallago attu, because of the host specificity. Morphological,
physiological and ecological factors play important role in the host specificity. Senga spp, Circumoncobothrium
spp. were specifically recovered from intestine M. armatus and W. attu. Lytocestus are recovered from stomach
of C. bairachus. This suggests that the worms are site specific and probably derive certain nutrients from the
organs.

Table 1: Incidence of Helminthes parasites in fresh water fishes from Nalganga Dam during July 2019 —June

2020
Sr. Nao. Parsaiionl Hehwinthes (Cestation & |No of Hosts Infected Organ Infected
Nematodes) =
1 Polyoncobothrium sp. 22 Intestine
2 Senga sp. 48 Intestine
3 Circumoncobothrium sp. 62 Intestine
- Lytocestus sp. 21 Intestine
5 Trichuris sp, 10 Large Infesting
6 Ascardia sp. 48 Intestine
7 Moalnaria intestinalis 49 Intestine
8 Syphaciella spp 17 Body cavity, mesentery & Intestine
9 Rhabdochona spp 16 Intestine
1n Eustrongvlides spp 07 Skin, Intestine
Total = 300
# Trichuris sp.
# Polyoncobothrium
sp. B Ascardia sp.
® Sengasp. ® Molnaria
intestinalis
Circumoncobothrium S SuphackeNe spp
sp. ® Rhabdochona
¥ Lytocestus sp. spp
® Eustrongylides
Spp
Fig 1
Table 2: Showing prevalence of helminthes Molnan'; ‘;;(;em'naiir on Wallago attu during August 2019 to June
Season No. of hosts i No. of Hosts No. of parasites
- sk infected collected Prevalence %
Rainy 21 m
Winter 13 52.40%
Summer 28 o ~ 66.70%
18 3l 64.30%

Table 3: Showing prevalence of helminthes Ascardia spp, on Wallago attu during August 2019 to June 202087 g

Season No. of hosts examined | No. of - oy

Rainy = C 0.0 Ho?,'m infected | No. of parm:ges Prevalengl B¥
Winter 10 10 T3
Summer 26 57 o
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Graph 1: Prevalence of Molnaria intestinalis & Ascardia spp on Wallago Attu during August 2019 to June 2020

Result and Discussion

The study has established that the Mastacembalus armatus fish is one of the most heavily infected fish species as
compare to Clarius batrachus, Wallago attu and Channa punctatus

In Buldana region the fishes were heavily infected with the cestode and nematode while the other parasiles
occwred in low quantity. The current investigation suggests in given table no. | and 2. There were two
helminthes parasites were recorded as Molnaria intestinalis &Ascardia spp. High incidence of infection found

fram that gnoeies of helminthae avar frach wmtas fichas anmd racarded Anfa cancnm sios in Quoamarmar {6A 200/
UL wd spobite Ul GLIILIHNWES GV ATosa WOIET 5SS NG ISCOrGd Gald 58asgn wise, in Summer (64300

84.60%) followed by winter (66.70% - 63.3%) whereas infection was recorded fow in Monsoon (52.40%-
31.8%). Through the scasonal analysis the highest rate of infection occurred in summer as compared to rainy and
winter season (Krishna and Shreeramalu (1996); Laxma Reddy ct. al (2006); Laxma Reddy and Bannergii (2008,
2012). :

According to the Kennedy (1970, 1974 and 1977) 153 4 the temp, humidity and rainfall, feeding habits of host,
availability of infective host and parasite maturation, and such factors are responsible for influencing the
parasitic infections. Experimental studies by Kennedy (1971) have shown that the cestode Caryophvllaeus
fattices can cstablish in fish and survive for longer period at low temperature. Hence he explained the
temperature is major controlling seasonal periodicity of infection and the parasitization. He explained the
infections are more in warm seas than in old ones. Jadhav, Bhure (2006) [ explained the development of
parasites should be needed high temperature, low rainfall and sufficient moisture. Hence the high prevalence
occurs in summer followed by other season. Pennuyuick (1973), reported fishes and other animals were infected
with large number of parasites in late winter to end of summer months, as environmental conditions are
favorable in these months. Jadhav and Bhure, (2006) 1! reported high temperature, low rainfall and sufficient
moisture are necessary for development of parasite. The parasites causes depletion of the nutritional contents in
host's body and results in the low productivity & loss of weight in fish industry (Satish Saraf 2019) 1!

Conclusion
Afier the analysis of data the present study can be conciuded that the high infection of Moinaria spp. heiminthes
parasites dedscardia spp. are occurred in summer season followed by winter where as low in monsoon season.
This type of results indicated that environmental factors and feeding habitat are influencing the seasonality of
parasitic infection either directly or indirectly. However, the above study can only be complete if it covers a
whole season to investigate the variation in parasite fauna with the diet of the host and variation in infection with
habitat type.

Regarding the parasitic diversity and population study cestode and Nematode indicates abundance population as
compare to nematode parasites. The incidence of infection of nematode Ascardia spp, on Wallago attu during
2019-20 was maximum (84.6%) in summer season, followed by winter season (63.3%) and slightly lower in
monsoon season (31.8%). The incidence of infection of nematode Molnaria spp, on Wallago attu during 2019-
20 was maximum (66.7%) in winter season, followed by summer season (64.3%) and slightly lower in monsoon
season (52.4%). This report is beneficial for investigation and evaluation of prevalence of helminthes on
freshwater fishes viz., Mastacem bellusarmatus Wallago attu, Ophioc;
And distribution of Piscean helminthes Molnaria intestinalis, Asc,
Rhabdochona spp Polyoncobothrium spp.. Eustrongylides spp,
Senga spp in fresh water fishes of Vidarbha region of Maharashtrs

e
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Scanning electronic microscopic study of antenna of Tribolium Confusum (Confused
floor beetle)

P R Thakare’, V R Kakde
Department of Zoology, Jijamata Mahavidyalaya, Buldana, Maharashtra, India

Abstract

Arthropods bears short appendages, jointed legs containing most of the heetle species in the biodiversity. Reetles
in the form of varied families in the phylum Arthropoda shows different mouth structures with abdominal forms.
Red floor beetle (Tribolium castaneum) and confused floor beetle (Tribolium confusum) showed similar external
appearance cxcept antennal structure and smooth abdomen without any row of pits. Scanning electronic
microscopic study of the dorsal and lateral view of the confused flour beetle shows varied numbers of sensilla.
Tiesr scusilia Lypes ate vie, 01 {Dcusiiia widuica), 0O (sousiiia whatig), OO {Dsusiia Lasnivay and A
(ampulacea). Antenna is clavate type and having 4 to 11 segments with widely separated antennal insertions,
distance between them more than the length of first antennal segment. Antenna has four enlarged segments
(antennal club) at the terminal end. Raw deep pits are present over the dorsal surface of the beetle, Scanning
electronic microscopy is done under used the Lyzer Zoom Stercoscopic Microscopy, Trinocular model ZSM-3
Light microscope. SEM study observed specifically antennal sensilla segments with length in micrometer.
Sencilla trichoidea typically innervated by one o ceveral neurons con he solely mechanorecentors, contact
chemoreceptors, thermo sensitive, or olfactory in function. Sensilla chactica responsible for mechanoreceptors or
contact chemosenstive in function. Sensilla basiconica are short hairs (pegs) or cones that are innervated by one
to several neurons. Sensilla ampullacea are positioned in decp pits with narrow openings and innervated by two
to several neurons,

Keywords: scanning. electronic microscopy, Tribolium confusum, Tribolium castaneum, Lyzer. zoom
stercoscopic microcopy etc

Introduction

Coleoptera is an order of class-Insecta commonly called beetles. Beetles comprises the largest group of insects
with over quarter of million described species. The word ‘Coleopteran® comes from the Greek word, keleos
meaning “Sheath™; and petron means “wing”, thus “sheathed wings”. They are to be found in almost every
habitat and range in size from |-100 mm in length. The heaviest known insect is Scarab beetle. Most beetles
have two pairs of wings. Front pairs are hard, leathery called “clytra” provides sheath like projections for the rear
pair which is transparent, membranous and thus protect the rear part the beetle dorsal and ventral body. The
spiracles open into the body cavity, an adaptation which reduces water loss during respiration and protect the
abdomen from desiccation, (Watt, 1983). The order coleopteran includes more species than any other order of
insccls constituting almost 25% of all known life forms. About 40 % of all described insect specics are bectles
{about 400,000 species) and new species are discovered trequently. 1here are about 50U recogmized tanulies and
subfamilies. One of the first proposed cstimates of the total number beetles species on planet. Coleopteran are
found in nearly all natural habitats including fresh water and marine habitats, everywhere there is vegetative
foliage from trees and there bark to flowers, dead and decaying matter and even cow dung. (Choate, 1999) °].
About 600 beetle species in 34 families are associated with stored grain or food materials made from grains.
However, stored fruits and vegetables are also attacked. Some beetles are associated with stored food because
ticy foed un e WUl and Tegl gowing o ibese subsuaies ey are predawns of iseos o ardrupuds G

are the primary invaders. (Campbell, 2015) 4],

Family: Tencbrionidae
This family comprises over 1200 species in North America but more than 80% of them are restricted to the
South Western Unites States. Only 139 species occurs within the Canadian and Alaskan borders. Many
Tenebrionidae live in semiarid areas and deserts but in Canada, most species are found in rotten wood, fungi,
under logs and stones and the bark of dead trees. Tenebrionidae often commonly referred to as darkling beetles.
Many Tenebrionidae species inhabit dark places. Exceptions include many species in genera such as Sys8Tro T
and Onymacris which are active by day and inactive at night. Tenebrionidae is a family of the beetleg/
20,000 described species worldwide. Of these around 8,000 species are found in the Palearctic regigf
Smetana, 2008) ¥, the European fauna is represented by almost 1,800 species. They are extreme
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shape, size and ecological requirements. Tenebrionidae beetles occupy ecological niches in mainly deserts and
forests as plant scavengers.

Tribolium confusum (Confused Floor Beetle)

Food and Nutrition- The confused floor beetle, Tribolium confusum is a common inscct that attacks stored grains
and foods in the pantry. This insect has a word-wide distribution and it is very abundant in the United States. Tt
lives in almost any kind of flour, cracked grain, breakfast food or meal. A list of specific foods in which these
beetles are found and includes whole wheat flour, bleached & unbleached white flour, bran, rice flour, rye flour,
corn meal, daricy 1iour and oat meal. ine Lonfused Tiour beetie and the Mediterranean tiour moth have long
been recorded as serious pest of stored grain products. Good, 1933 [l also reparts the beetles living in chocolate,
spices (red pepper) and various kinds of nuts and sometimes feeding on specimens in insect collections.
Arthropods in the living environment affect the quality of life through their mere presence, or their ability to
damage, food, fiber and the structure, or by threatening human health (Robbinson, 1996). Life cycle- The life
cycle of confused flour beetle takes place from 40 to 90 days and adult can live for three years. All forms of the
HEE LYLIC tey LS S 1 1riTeten e prodiueis al G5 dane e, ALUuugin sttt Loeies atrout 100 uf an fle
long, the adults are long-lived and may live for more than three years (Walter, 1983). Female beetles of
Tribolium confusum can lay 300-400 cggs and produces 6-7 generations in one year. Breeding takes place in a
temperature range of 20° C and 37° C. Optimum developments occurs in the range of 32° C to 35°C. Confused
flour beetle has one of the highest rates of population growth for stored-product insects. The beetle is able to
breed under cooler conditions than the red flour beetle. Both the red and confused flour beetles live in the same
environment and complate for recouress (Ruvan of ol 1070) The punae are lohter in color being white to
yellowish. The eggs white, microscopic and often have bits of flour stuck to their surface. The slender larvae are
creamy yellow to light brown in color. They have two dark pointed projections on the last body segment. The red
flour beetle may fly, especially before a storm but the confused flour beetle does not fly. Eggs, larvae and pupae
from both species are very similar and arc found in similar environments (Ryan et.al.1970).

Economic Importance

Tribolium confusum confused tlour beetle is probably the most serious pest of the genus Tribolium and one of
the most economically important beeties. It is notorious as a pest of cercal products although the adults and
larvae also feed on a wide variety food stuffs including sound grain. According to Aditi Pai, Gregor Bucher 2019
2], the storage pest of Tribolium confusum commonly known as flour beetles, arc of greal economic importance
because of their cosmopolitan distribution and affinity for stored grain. More recently 7. confusum has become
an important model organism for functional genetics, used in evolutionary developmental biology.

Matrials and Methods

Tribolium confusum beetles were collected from flour mills during the month of November 2021. The adult
beetles of the genus Tribolium confusum (confused flour beetle) stored in 70% alcohol and allowed to air dried,
then put into 90% alcohol followed by xylene. This specimen allow to air dried, whole beetle mounted on
specimen bronze stub. Then examined different sensilla were done under JEOL 6380 scanning electron
mitruscupe @ Visvesvarya Naonai instwie of Tecimvivgy, Nagpur. The varied pauerns of semsiiia were
observed over dorsal and ventral surface of antenna along with the antennal length were obtained from the
micrographs.

Result and Discussion

Fio 1+ SEM af ventral view of Teihalium confucum
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The confused flour beetle apparently received this name due to confusion over about its identity as it is identical
so similar to the red flour beetle at first glance. Although small beetles, about 1/8 of an inch long, the adults are
long-lived and more than three years (Waiter). The Scanning Electron Microscopic Study of the dorsal surface of
beetle Triboilum confusum showed variations in the types of semsilla viz trichoidea, chaetica, basiconica,
coeloconica, ampullacea.
Antenna is clavate type in Confused flour beetle and having 11 segments with widely separated antennal
insertions, distance between them more than length of first antennal scgment. Along with this, antenna has four
enlarged segments antennal club at the terminal end. Antennal segment are shiny lighter in color and terminal
aniennal SEEIENt Vertical and NONZontal ieigin respectively ¥s.) MiCromelers and 115 micrometer. Ine lengtn
of antennal segment from starting scape up to the terminal tip segment varying increased in phase. There are five
major types of sensiila are observed over antennal segment of beetle Triobolium confusum i.e., Sensilla
L ISTH, Scasilla &ichaides (STY, Sonsi

H Y ST [T aAY - : FOTIN

i iy Ly Qi Ladais s e
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ampullaceal (SA).
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Fig 2: SEM of mouth parts of Tribolium confusum
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Fig 4: SEM showing the sensilla on last segment on antenna of T. confisum

Fig 6: SEM showing length of terminal four antennal segments of 7. confusum

@} Jijamata Mahavidyalaya, Buldhana |
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Conclusion

The antennal segments of Tribolium confusum scanned and observed by using Scanning Electronic Microscopy.
Through this study, it is conciudes that whole beetie is measured from its dorsal and lateral view. With the help
of SEM length of antenna and each of antenmal segments are measured. Five types of sensilla found viz.,
Trichoidea, Chaetica, Basiconica, Coeloconica and Ampulacea.
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Abstract: Fishes are the main element of aquatic communities, and they can directly affect the exploitation
ot-ail its communities as a protein source for human consumption. Pathogenic infection can strongly affect
the rate of reproduction and survival capacity of fish. Therefore, knowledge of fish discases has a great
relevance through both from a scientific as well as an applied point of view. In this review, we focus on the
individual and co-infections by homologous or heterologous pathogens in fish. More research is needed to
better understand the immune response of fish during single or mixed infections as these could have an
important impact on the development of new strategies for disease control programs in the field of fishery.

Key Words: Freshwater fishes, pathogenic exploitation, bacterial infection.

Introduction: Fishes are the main element of aquatic communities, and they can directly affect the
exploitation of all its communities as a protein source for human consumption. Last from three decades,
culture fishery strongly developed along with capture fishery and the percentage contribution of inland fish
production increased to 71% out of the total fish production. More than Rs. 45000 crores had been credited
to national treasury by means of inland fishery every year. The number of culturable fish species is steadily
ir asing and the search for suitable species for fish-farming is still being on. (Handbook on fisheries
Statics, 2019). As fish is daily consuming and luxury food, it gives much importance to the fish community.

For all of this must have credited to scientist, researchers and fish farmers, as they take lots of efforts for this
big achievement.

Many times, much of the fish stocks available for rearing and fishing are decline due to many
reasons. Fish discases are onc of the main abstracts in the success of the fishery industry. Disease-related
economic losses can be destructive, where disease outbreaks occur suddenly, spread progressively with
much of mortality rate and disappear with same speed or develops very slowly with less severity, but persist
for long time. Diseases are a major threat to all types of fishes. Much of the factors associated with
ecosystem regarding the fish farming supports and promotes the action of pathogens. As a matter of fact,
disease outbreaks occur more gften in culture environment than free ecosystem. It can be a major factor that
influence the abundance stribution of fish species in distinct geographical areas. Pathogen induced

alterations in health ‘and of fish community. It can strongly affect the rate of reproduction
survival capacity of
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Bacterial species infected in fish community: Normally disease is the result of an interaction between
the host (fish body) and the disease-causing factor of concern environment. It may be pathogens, physical
factor, unfavorable environmental change, low hygiene and external stress regarding the ecosystem. Before
the appearance of symptoms of disease, there may be demonstrable damage and weakening of the host body
occurs. The list of fish pathogens has extended substantially since 1980, but the current literature focused on
bacterial infection only. Until today, various techniques are discovered to detect and isolate the pathogen
from host body. The isolation of bacteria from diseased fish is taken as evidence of infection. Commonly
infective species of bacteria found in fresh water fishes are as:

Anaerobes: fish infected by these members have been observed to exhibit sluggish, erratic swimming,
appeared to be restless, and may alternately float and sink, before showing temporary rejuvenation, repeated
pattern was continued until death. (Cann and Taylor, 1982). Anaerobic bacteria include Eubacterium
tarantellae, Catenabacterium spp.

Gram-positive bacteria: Infection by member of this group cause extensive damage in the liver, kidney
and spleen. In some cases, petechial hemorrhages in the muscle and hyperemic air bladder occurs. (Hiu et
al., 1984), Generally the fish which are under stress due to handling and spawning are more susceptible to
tl  infection. Disease symptoms were varied to specimen. Muscle abscesses and internal hemorrhaging is
noticed in some fish. Some of the members of this group are Enterococcus faecalis, Vagococcus
salmoninarum, Lactococcus garvieae, Lactococcus piscium, Streptococcus dysgalactiae, Streptococcus
agalactiae, Streptococcus shiloi, (Duremdez et al, 2004; Eldar et al., 1994; Nomoto e al, 2004; Teskeredzic
etal., 1993).

Aerobic, Gram-positive rods and cocci: Infection of this members reported to occur in 13 species of
salmonids. Wounds create in the snout caused by tagging can become infected by bacteria may spread to
internal organ. Salmon infected by this pathogen shows exophthalmia, lesions in eyes, swollen abdomen,
formation of ulcers/abscesses (Fryer and Sanders, 1981;). Lesions may develop in the kidney, brain, liver,
heart and spleen (Speare, 1997). Some of the members of this group are (Bacillus cereus, Bacillus mycoides,
Bacillus subtilis (Goodwin et al, 1994). Corynebacterium aquaticum, Micrococcus luteus, Mycobacierium
abscessus (Teska et al, 1997; Chang et al, 2006), Staphylococcus aureus (Wang et al, 1996),
Staphylococcus epidermidis (Kubilay and Ulokoy, 2004). Staphylococcus warned (Gil et al, 2000).
N ardia spp (Chen et al., 2000). Rhodococcus spp. (Claveau, [991).

Gram-negative bacteria: Infected fish indicate signs of hemorrhages on the body, intestine filled with
bloody exudate, bulging liver and spleen, and liquefying kidney. Infected individual suffers with eye disease
and haemorrhagic septicaemia. (Ogara et al, 1998). Infection mostly occurs to cyprinidac by cutaneous
ulcer. Pseudoalteromonas piscicida, Shewanella putrefaciens are related to whitening of eggs and mortality
of eggs (Nelson and Ghiorse, 1999). Arcobacter cryaerophilus cause upper jaw darkening or alternatively
pale pigment, fin rot, pale gills, hemorrhaging in the muscle, hemorrhage, ulcer formation in intestine and
skin (Aydin er al, 2002). Some members of this group are Aeromonas spp, Citrobacter freundii, Escherichia
vulnevi, Flavobacterium spp. Janthinobacterium lividum, Pseudomonas spp., Vibrio anguillavum

Table-1: list of Infective bacterial species along with host fish

Sr.N | Bacterial Type: | Bacterial Species: Infected Host Fish:
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Clostridium botulinum -Salmonids & -botulism, visceral
Ictalurus punctatus toxicosis
2 Gram-positive | Eubacterium tarantellae - Mugil cephalus -eubacterial meningitis
bacteria:
Carnobacterium - Coregonus clupeaformis & | - pseudokidney disease
maltaromaticum Oncorhynchus spp. meningoencephalitis
3 Aerobic, Bacillus cereus, B. mycoides, -Many freshwater fishes - branchionecrosis,
Gram-positive | B. subtilis including Pangasius ulceration

hypophthalmus, Morone
saxatilis, Ictalurus
punctatus, Cyprinus spp.

rods and cocci:

-Hypophthalmichthys - eye disease, jaundice.
molitrix, Clarias gariepinus

-salmonids, cyprinids

Staphylococeus aureus

- furunculosis, carp
erythron-dermatitis, ulcer
discase.

4 Gram-negative | Aeromonas salmonicida

bacteria:

- fin and tail disease,
septicaemia

Providencia vermicola
Salmonella enterica

- Indian major carps

Flavobacterium columnare - many freshwater fish - columnaris, saddleback
species discase
(Campbell et al., 1979; Kinne O, 1980; Koskiniemi et al.,2012; Pennisi E., 2002; Skerman etal., 1980; Stevenson L. H., 1978;

Morita R. Y., 1981; Brian Austin and Dawn A. Austin, 2016)

Torrella F,

External signs associate with bacterial infection: Twirling, spiral or erratic movement. Faded pigments,
darkened pigment/melanosis, eye damage (exophthalmia), hemorrhaging in the eye, mouth, Erosion of the
jaws or mouth, opercula region, gills, gill damage, white nodules on the gills or skin, damaged or rotted fins,

Internal signs associate with bacterial infection: Hemorrhaging on the surface and in the muscle,
Necrotizing dermatitis, Ulcers section, Furuncles or boils on internal organs, hemorrhaging around the vent,
Inappetence Nevertheless, loss of appetite, Stunted growth, Sloughing off of skin or external surface lesions,

dorsal rigidity skin/external surface lesions. These are common signs of many infections caused by bacterial
pathogens in fish.

L _.tern of Infection: However, it is considered that disease is not necessarily caused by single bacterial

taxa. Instead, there may will be synergistic interactions between two or more taxa. It also referred as co-
infection.

Infection by single species: some of the members of bacteria are very specific able to cause deformities in
host body alone. According to Kanno et al. (1989) the primary mode of transmission of Vibrio anguillarum
to host body is by direct contact in crowded conditions, (Ronald et al., 1993)

Infection by multiple species: It also referred as co-infections or mutual infection. It defined as infection of
the host by two or more genetically different pathogenic member and cause individual effects on host body.
(Cox FEG, 2001; Bakaletz L O, 2004). In such infection, pathogen is of two types, homologous and
heterologous. In homologous mode of infection both pathogens are bacteria. In heterologous mode of
infection bacteria infect the host along with virus, fungus or with any other p PRI

conformed that some taxa arc secondary pathogens which invades through "
whereas other taxa are already infcct the host as a primary pathogen. Details indj 4

i’@ Jijamata Mahavidyalaya, Buldhana |




© 2022 JETIR May 2022, Volume 9, Issue 5

www. jetir.org (ISSN-2349-5162)

Table- 2: Bacterial co-infection

Sr. | Type of co-infection: Infected First Path § d Pathogen:

No. Host fish species:

1 Bacterial co-infections Chinook salmon, Renibacterium Aeromonas.
Oncorhynchus salmoninarum hydrophila
tshawytscha

2 Bacterial and viral co- Rainbow trout, Flavobacterium Infectious pancreatic

infections Oncorhynchus mykiss psychrophilum necrosis virus

3 Parasitic and bactenal co- Nile tilapia, Oreochromis | Gyrodactylus niloticus Streptococcus iniae

infections niloticus (Helminth)

4 Fungal and bacterial co- Nile tilapia, Oreochromis | Fusarium oxysporum Aeromonas.

infections niloticus hvdrophila

(Loch TP et al, 2012; Evensen and Lorenzen, 1997; Cutuli et al., 2015; Xu DH et al, 2007 Kotob et al., 2016)

Histopathology is one of the important tools for verification and diagnosing in fish diseases.

Generally, gross observations are enough for correct diagnosis, but some time extra information is necessary
to determine the perfect reason for clinical aliment. (Reimschuessel, 1999). As the susceptibility of fish to

different pathogens could be changed during mixed infections causing the appearance of sudden outbreaks

in fish, effect of infection has still received limited inspection in fish and available data on this subject is

still scarce. In this review, we focus on the individual and co-infections by homologous or heterologous

p-—aogens and represent a reviewed summary about the knowledge regarding infections in fish.

Conclusions:

Members of many bacterial taxa are associate with fish body for one or many times.

However, may not all these taxa be considered as fish pathogens. They may be contaminants of medium in

which fish present or they may be innocent saprophytes. The interactions can be either collaborative or

sympathetic,

might be result in the upgrading and inhibition of one or more pathogens along with bacteria,

increasing or decreasing the severity of the disease. So that there may be great confusion about the precise
meaning of discase. Such interactions can have an important impact on the growth and development of the

fish species and should be important during the course of treatment and vaccination. It is evident that more

research is needed in the future to improve knowledge concerning to the interactions of pathogens with fish

and how they interact with the immune response of the fish. This will enrich our knowledge of

understanding of the disease process and pathogenesis and will be useful for disease management in the
field of fishery.
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Sustainability Of Indian Agriculture: Issues, Challenges And Opportunities

Dr. D. J. Kande
Assistant Professor & HEAD, Department of Economics, Jijamata Mahavidyalaya Buldana

I. INTRODUCTION:
Agriculture is most important private business in India providing income and employment
opportunity to more than half of the population. Hon'ble Prime Minister, Shri Narendra Modi while
addressing the need for farmer’s welfare in his Independence Day speech he rename the name of
Ministry of Agriculture as the “Ministry of Agriculture and Farmers Welfare”. The Government is
aware of the roadmap outlined by NITI Aayog for reforms in agriculture sector and doubling farmer’s
income up to 2022. Agriculture plays a significant role in India’s economy to provide means of
livelihood to rural masses. The agriculture sector contributes 17% in country’s Gross Value Added.
Government of India have been taken several steps for sustainable agriculture development. The
existing effort like improvement in soil fertility on a sustainable basis through introduced Soil Health
Card Scheme, ‘Pradhan Mantri Krishi Sinchai Yojana' for efficient access of irrigation and increased
water efficiency. To support organic farming system through the ‘Paramparagat Krishi Vikas Yojana’
and minimization of risk in agriculture sector a new scheme “Pradhan Mantr iFasal Bima Yojana has
been launched and implemented for Kharif erop from 2016. Sustainable agricultural practices have to
balance environmental health and economic profitability in order to promote social and economic
equity. Therefore, stewardship of both natural and human resources is very importance. In simple
terminology Sustainable Agriculture involves the processes that would enable us to meet the current
and long term societal needs for food, fiber and other resources, Agriculture have been dominant
sector in India for economic prediction and the situation will remain same in future. The dependency
on agriculture sector has not minimize as proportionate the sectoral contribution of agriculture decline
in India’s GDP from independence. The dependency of population decline from 75% to 58% but at
same time the sect oral contribution fallen from 61% to 17% in the Gross Domestic Product of the
country. The comparative picture at world level shows that the share of our population in total world's
population is 16.8% but in support only 4.2% water resources and 2.3% land resources, The world’s
average of resources availability is four to six time more than our national average. This conditions
create pressure on agriculture sector in two way like satisfied primary need of population and
diversion of land to non-agriculture uses. The current cropping intensity is 136% which grow 25%
from last sixty year. The ground water resources is a dominant water source for agriculture hampered
and rich at exit level. All this inverse situations negatively influence agriculture productivity in India.
So this agrarian nation has need for permanent solution on their existing problem as well as upcoming
challenges. Indian agriculture is highly divert sector in case of cropping, climate, availability of
natural resources. We have golden opportunity to take advantages of its nature and meet the present
and future needs from this sector. For that sustainable agriculture development is a only one way to
protect our sclf in all types of competition. In following discussion we can identified what is the
existing condition of Indian agriculture sector, challenges and opportunities.
1L OBJECTIVES OF STUDY:
1. To elaborate the concept of sustainable agriculture.
2. To examine the current situation of India agriculture at various dimension.
3. To study the issues and challenges with status of the agricultural sector and trends.
4. To identify the impact of economic reform on Indian agriculture and key factors those
encourage the growth of agriculture sector.
5. To identify areas of intervention that could achieve sustainable agricultural growth.
6. To suggest the remedial measures and highlight various opportunities for Indian agriculture sector.
III. MEANING OF SUSTAINABLE RE:
Sustainable agriculture me Wﬁg ood, fiber, or other plant or animal products
using farming techniques that se ré®n ic heaith, human communities, and animaf
welfare.
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V. INDIAN AGRICULTURE SECTOR:

Agriculture is vne of the most preeminent sectors of the Indian economy. It is the source of
livelihood for almost two third of the rural population workforce in the country residing in rural areas.
Indian agriculture provides employment to 63% of the labor force, accounts for about 27% of GDP,
contributes 21% of total exports and raw material o several industries. The livestock sector
contributes an estimated 8.4% to the country GDP and 35.85% of the agriculture output. In India
about 75% people are living in rural areas and are still dependent on agriculture, about 43% of India’s
geographical arca is used for agriculture activities. The estimated food grain production is about
211.17 metric tons in the country. The total geographical area comes under the agriculture are 329
MH out of which 265MH represent varying degree of potential production. The net sown area is 143
MH out of which 56MH are net irrigated area in the country.

V. AGRICULTURAL PRODUCTION IN INDIA:

Indian Agriculture production in most part of the country is close related (o the optimum use
of available natural and human resources of the country. Therefore, riding on the back of agro
climatic condition and rich natural resource base, India today has become the world’s largest producer
of numerous commodities. The country is a leading producer of coconuts, mangoes, milk, bananas,
dairy products, ginger, turmeric, cashew nut, pulses and black pepper. It is also the second largest
producer of rice, wheat, sugar, cotton, fruit and vegetables. Indian agriculture production is closely
related to sufficient and wise water management practices. Most of the agriculture practices in India
confined to a few monsoon months. During the monsoon scason, India is usually endowed with
generous rainfall; although not infrequently, this bountiful monscon turns into terror, causing
uncontrollable floods in different parts of the country and ultimately affecting agriculture production.
VI. SUSTAINABLE AGRICULTURE DEVELOPMENT:

The issues of sustainable development can be discussed under three broad types of farming
systems viz. traditional production system, modern agriculture system and sustainable agriculture
system. Further, we can compare them across three dimensions, ecological, economic, and social
sustainability.

a) ECOLOGICAL SUSTAINABILITY: Most of the traditional and conventional farm practices
are not ecologically sustainable. They misuse natural resources, reducing soil fertility causing soil
erosion and contributing to global climatic change. But sustainable agriculture has some major
advantages over traditional practices.

b) SOIL FERTILITY: Continuous fall in soil fertility is one of the major problems in many parts of
India. Sustainable agriculture improves fertility and soil structure.

¢) WATER: Imigation is the biggest consumer of fresh water, and fertilizer and pesticides
contaminate both surface and ground water. Sustainable agriculture increase the organic matter
content of the top soil, thus raising its ability to retain and store water that falls as rain. -

d) BIODIVERSITY: Sustainable agriculture practices involve mixed cropping, thus increasing the
diversity of crops produced and raising the diversity of insccts and other animals and plants in and
around the fields.

¢) HEALTH & POLLUTION: Chemicals, pesticides, and fertilizers badly affect the local ecology
as well as the population, Indiscriminate use of pesticides, improper storage etc. may lead to health
problems. Sustainable agriculture reduces the use of hazardous chemical and control pests.

f) LAND USE PATTERN: Over-exploitation of land causes erosion, landslides, and flooding clogs
irrigation channels and reduces the arability of the land. Sustainable agriculture avoids these problems
by improving productivity, conserving the soil etc

g) CLIMATE: Conventional agriculture contributes to the production of greenhouse gases in various
ways like reducing the amount of carbon stored in the soil and in vegetation, through the production
of Methane in irrigated field and production of artificial fertilizers etc. By adopting sustainable
agriculture system, one can easily overcome this problem.

h) ECONOMIC SUSTAINABILITY: For agricullure to be sustainable, it should be cconomically
viable over the long term. Conventional.#g

agriculture in the long term." Sometimeg/gd:
systems as more important than suppf RafisiiThis is not right. Focusing on exports
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alone involves hidden costs: in transport, in assuring local food security, etc. Policies should treat
domestic demand and in particular food security as equally important to the visible trade balance.

i) SOCIAL SUSTAINABILITY: Social sustainability in farming techniques is related to the ideas of
social acceptability and justice. Development cannot be sustainable unless it reduces poverty. The
government must find ways to enable the rural poor to benefit from agriculture development. Social
injustice is where some section of the society is neglected from development opportunities. But
having robust system of social sustainability can bridge the gap between “haves” and “have-nots”.
Many new technologies fail to become applicable in agriculture sector due to lack of acceptability by
the local society. Sustainable agriculture practices are useful because it is based on local social
customs, traditions, etc. Because of being familiar, the local people are more likely to accept and
adopt them Moreover, sustainable agriculture practices are based on traditional know-how and local
innovation. Local people have the knowledge about their environment crops and livestock.

VIL SECTORAL COMPOSITION OF GDP IN INDIA 2000 TO 2021:

Indian Agriculture progress after 2000 is quite low or unsustainable in case of employment
opportunity and achieved satisfactory income. The contribution of agriculture in national product has
continuously downfall but dependency of population on agriculture sector is remain same. Basically
the agriculture sector has root cause of all social and economic problems in the country. Like hunger,
poverty, unemployment and so many problem make dip influence on agriculture sector as well as
countries economy. The following data elaborate sect oral contribution of three core in India’s GDP

during study period.
Table No. 1
Years ;Z%::_u(i ;;:;: g‘mﬁ;hm g‘g;ﬁ‘w e Service (% of GDP)
2004-05 at constant price
2000-2001 | 22.26 27.25 50.98
2001-2002 | 22.39 26.54 51.98
2002-2003 | 20.13 27.39 53.13
2003-2004 | 20.33 2122 53.25
{ 2004-2005 | 19.03 27.93 53.05
2] 2005-2006 | 18.27 271.99 53.74
2006-2007 [ 17.37 28.65 53.98
; 2007-2008 | 16.81 28.74 53.45
2008-2009 | 15.77 28.13 56.11
2009-2010 | 14.64 28.27 57.09
2010-2011 | 14.59 27.92 57.48
2011-2012 | 14.37 28.22 5742
2012-2013 | 13.95 21.27 58.79
2013-2014 | 13.94 26.13 59.93
2011-12 at constant price
; 2014-2015 | 16.5 31.3 522
‘:i 2015-2016 | 154 31.6 53.0
i 2016-2017 [ 153 315 532
yj 2017-2018 | 14.8 31.0 54.2
i 2018-19 17.6 25.92 54.89
; 201920 139 28.3 55.3
2020-21 20.2 29.34 54.27

Source: Economic survey of India 2007 to 2021.

The contribution of three sectors in countries GDP has different trends. The most important
agriculture sector has continuously copigit g GDP from 2000 to 2021 at constant price of 2004-
05 and 2011-12. After globalizatior / opﬁ iliey. ad WTO agreement has adversely influenced on
Indian agriculture sector. The Ingpifaverage Tarmefs Bennot compete with global competition. The
growth of service and industrig ﬂc br also one ¢ causes to minimize the contribution of
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agriculture in India’s Gross Domestic Product. The lack of employment and income opportunity and
commercialization of agricullure sector has Tost its value or interest of people. From 2012 to 2021 the
world agricultural product prices have comparatively low which also impact on agriculture export
from India. The rate of net profit in agriculture become negative in case marginal farmers but on the
other side they hold 85% sharc in total farmers. This collective hurdles adversely impact on
agriculture sector and cause to decline share in total GDP of India.

VIII. AREA AND FOOD GRAIN PRODUCTION IN INDIA:

“Per Drop More Crop” the slogan given by Prime Minister Narendra Modi highlight the
importance natural resources and need of large production. The availability of food grain in India has
instantly change after green revolution. The ministry of agriculture in their third advanced estimation
disclosed that the total food grain production reach at 308.86 mt. as and also expected 350.7 mt. food
grain production in 2020-21 with assume normal monsoon season. But in another side India has
upgrade their rank in global hunger index from 97 to 100 in last year. Hunger is serious problem in
India, out of 119 countries we are behind the North Korea, Bangladesh and Iraq. Our requirement for
food grains in order to provide for our population is projected to be 300 million tunes by 2025-26.The
carlier estimate of food grains production in 2020-21 is 308.86 million tones. This implies that the
crop output needs to grow more than its annual average. There is marginally increase in the area under
food grain production compare to change in total food grain production in India. The average yield
agriculture increases because of productive capacity of agriculture sector has uplift during the study
period. The following table describe the actual situation of food grain production and area under food
grain production in India.

Table No. 2
YEAR Total Food grain Area under Food grain
production (Million Tones) | production (Million hectares)

2000-2001 196.81 121.05
2001-2002 212.85 122.78
2002-2003 174.77 113.86
2003-2004 213.19 123.45
2004-2005 198.36 120.08
2005-2006 208.60 121.60
2006-2007 217.28 123.71
2007-2008 230.78 124.07
2008-2009 234.47 122.83
2009-2010 218.11 121.33
2010-2011 244.49 126.67
2011-2012 259.29 124.75
2012-2013 257.13 120.78
2013-2014 265.05 125.05
2014-2015 252.03 124.30
2015-2016 251.54 123.22
2016-2017 275.11 129.23
2017-2018 285.01 127.52

2018-19 285.21 124.78
2019-2020 291.5 126.99
2020-2021 308.86 129.34

Source: Agricultural Statistics at a glance 2021

The first and second green revolution has largely influenced on food grain availability in
India. In 2001 the total food grain availabiliy.is 196.87 mt. The bad monsoon session adversely
influenced on availability of food grain Fcaniky 3, 04-05, and 2014-15. After 2015 the trend
became positive and gradually in : t year 2021 expected total food grain
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availability is 308.86 mt. means the net food grain availability increases 112.05 mt. during the study
period. The area under food grain production has marginally increased from 121.05 to 129.34 mt,
means only 8.29% increase in total area under food grain production in India. This fact explore the
need and opportunity of agriculture sector to expand.
IX. PER CAPITA NET AVAILABILITY OF FOOD GRAIN IN INDIA 2000 TO 2021:

The policy for food grain production and its available for masses have huge differences. The
food grain availability during 2000 to 2021 has given in the following table. The food grain
availability in kilo gram per year and gram per day has given as follows.

Table No. 3
v Years Food grains (Kgs Per Food grains (Grams
ears
Year) Per Day)
2000 165.9 454.4
2001 151.9 416.2
2002 180.4 494.1
2003 159.7 4376
2004 168.9 462.7
2005 154.2 422.4
2006 162.5 445.3
2007 161.6 442.8
2008 159.2 43600
2009 162.1 444.0
2010 159.5 ¢ 4371
2011 170.9 468.2
2012 169.3 463.8
2013 179.5 491.9
2014 178.6 489.3
2015 169.8 465.1
2016 177.7 486.8
2017 178.4 488.7
2018 176.8 484.3
2019 180.5 494.7
2020 187.1 5125

Source: Agricultural Statistics at a glance 2021
The result present table no.4 reveals that 6.16%. growth in food grain availability in India

during the period 2000 to 2021. The highest availability of kg. Per year existed in year 2002 and less
in 2001. In present year the food grain availability kg. Per year is 187.1. The consider period shows
less increase in food grain availability in India. The food grain availability gram per day also increases
21.2% during the study period. This both indicator explore the real task that the production targets
should be expand and sustainable increase in availability of food grain to community of India.
X. ISSUE & CHALLENGES BEFORE INDIAN AGRICULTURE:
» The conservation and enhancement of ecological foundations for sustainable agriculture, which
included— land, water, biodiversity, and marine resources. Urbanization and non- agricultural land
uses to create tremendous challenge before agriculture.
»The 80 percent farmers in India having small size of land. They are not economically sound and
lack of market attachment
» The net income from agriculture of small and marginal farmer’s quite low or some time it
become negative. Because of large increase in production cost in agriculture sector.
» The contribution of private sector in agriculture investment quite low and declined trend of

punlic investment in agriculture after 2000,
» The agriculture productivity is very low/a
productivity also low in case of major crop
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» The fall in the ground water level generate more pressure on other irrigation facilities and create
hurdles in the way of agricullure development in India.
» Lack of competitiveness in Indian farmers is another hurdles rise in between between improve
agriculture development. The farmers are less risk bearing and unskilled which adversely impact on
their income from agriculture.
» Natural risk in agriculture is a common phenomenon but most of the farmers not get benefits of
crop insurance scheme. The agricultural insurance schemes are inefficient to overcome various risk in
agriculture sector.
» Low profitability is a main cause behind the farmers indebtedness and suicide problem existed in
many state of India in the last few years.
» The spending on agriculture subsidy has increased year by year but problem remains same
and continuously grow-up.
XI. OPPORTUNITY FOR INDIAN AGRICULTURE:

The following key recommendations has given to ensure higher and inclusive growth in Indian
agriculture sector.
» Increasing agricultural productivity is a key challenge for ensuring national food security. To
increase production, exploiting the potential of existing yicld gaps offers a tremendous opportunity.
» Rain fed areas have a huge potential to raise production and increase farm income. These grey
arcas can soon be made green to harness a second green revolution.
» Linking farmers to markets is a pre-requisite for augmenting farm production and farmers’
income. Role of innovative institutions would be critical in this context to reap the benefits of
emerging opportunities.
% There is a dire need to significantly expand the capital investment in agriculture by both
public and private institutions in the non-green tevolution regions, particularly in the castern
and north-eastern India, where there is a great potential for agricultural growth.
» Water will be the most critical natural resource for the future growth of agriculture. Currently, the
water sector for irrigation is invariably neglected both at the central and state levels.
% Climate change has added a new dimension to future agricultural growth, which is a major
concern. The worst affected would be small farm holders located in the marginal and under-
privileged areas.
» There is an urgent need for agricultural diversification by identifying the key crops/ commodities
which can help small farm holders to raise their income.
» Food processing and distribution sector needs to be strengthened by evolving policies for larger
private sector participation in the entire value chain.
» Globalization of agriculture create huge opportunities for enhanced agricultural production
and export.
XL CONCLUSION:

In short, after the brief discussion on current position of Indian agriculture, the major
challenge is to secure sustainability of agriculture. Global warming and climate change all adversely
impact on overall agriculture productivity and production in India. The future demand for food grain
and raw material will not be satisfied from agriculture sector. Less production from agriculture and
cxpansion in demand create bourdon on agriculture production and food inflation in India. But
another side is that the agriculture production, productivity, profitability of marginal farmers has
declined. On that ground the sustainable agriculture development is only way to overcome this
problem and further development.
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Various aspect of Human Development Index (HDI)
Prof. Ganesh Shivaji Kiroche

All over the world ,human working for healty and happy life, everyone increase there
income for best life, living of standerd, everyone try to fulfill there all needs. Therefore one of the best
measure of Human living Standerd or Human Development is HDL In HDI three basic dimensions of
human development—

1. A long and healthy life(life expectancy) ,
. 2.Knowledge(Education) and
3. standard of living. (per capita Income)

Human Development Index 2020 is a report published by the United Nations
Development Programme (UNDP). In 2020, UNDP has released planctary pressures-adjusted Human
Development Index. According to the UNDP's report, Norway topped the index, followed by Ireland,
Switzerland, Hong Kong and Iceland. Germany, Sweden, Australia, Netherlands and Denmark are the
other top 10 countries ranked in the Human Development Index.And India rank to 131, out of 189
countries in the world. Human development index, released by the United Nations Development
Programme (UNDP).2020
Rank-wise list of top 10 high HDI-

Contry value rank
Norway 0.957 1
Ireland 0.955 2
Switzerland 0.955 3
Hong Kong 0.949 4
Iceland 0.949 5
Germany 0.947 6
Sweden 0.945 7
Australia 0.944 8
Netherlands . 0.944 9
Denmark 0.940 10
India 0.645 131
Niger 0.394 189

In india position-
1- Long and healthy life: For Indian’ s, life expectancy at birth is 69.7 years in the report. This is
slightly lower than the South Asian average of 69:9 years. Also, between 1990 and 2019, India’s life
expectancy at birth increased by 11.8 years. s

2- Knowledge: The expected years of schooling :n»Indla was 12.2 years in the report. Also, between
1990 and 2019, India's mean years of schooling 1ncreasad by 3.5 ycaxs and expected years of
schooling increased by 4.5 years.| -
3- Standard of living: India's G
increased by about 273.9% be

National’ [ncomc. (GNI) per capita is USD 6881 which
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Meanwhile, the life expectancy of Indians at birth in 2019 was 69.7 years while
Bangladesh has a life expectancy of 72.6 years and Pakistan 67.3 years, the 2020 Human
Development Report said. India's HDI value for 2019 is 0.645 which put it in the medium human
development category. India has been positioned at 131 out of 189 countries and territories, according
to the report. India had ranked 130 in 2018 in the index.

India ranked at 131st position out of 189 countries in the index, felling in the medium human
development category with an HDI value of 0.645. In the year 2019, India ranked at 129th position.
It is to be noted that between 1990 and 2019, India’s HDI value increased from 0.429 to 0.645, an
increase of 50.3%. .

In this way with reference of India india”s HDI value(0.645) is low.according to other contry.

References-
1.www.un.org
2.www.hdr.undp.org
3.www.globlehungerindex.org
4 Government of India report HDI
5. Govt. Of Maharashtra 2002, human development Report
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ABSTRACT

In this study, we concentrated on ten plant specics that are often grown in forest
nurseries throughout the Buldana region of the Indian state of Maharashtra, The study was done many
times over the course of the five-month period, from May 2021 to October 2021, The major goal of
our investigation in this study was to identify the diseases that affect the chosen common tree species
that are widely distributed throughout Maharashtra in their seedling or nursery stages, Kigelia
africana, Aegle marmelos, Bauhinia variegata, Azadirachta indica, Cassia fistula, Pongamia pinnata,
Delonix regia, Thespesia populnea, Tectona grandis, and Albizia lebbeck were among the plant
species present. Fight different pathogenic fungi that induced varying levels of infection in various
plant species are among the common fungi infections that we recorded. We calculated the overall
pereentage of infected seedlings for each species of forest plant based on this infection investigation.
Out of all these data. it was noticed that Cassia fistula observed the highest infection rate. Bauhinia
varicgata recorded the lowest rate, according to the data, An average of 33.13 percent of the seedlings
were infeeted. Meliola, Phomopsis. Alternaria, Colletotrichum, Fusarium, Curvularia, Phyllachora and
Phellinus arc among the regularly seen pathogenic mycoflora. to identify any remaining fungal
diseases in the same plant species, along with different geographical and climatic zones that will allow
for future rescarch.

KEYWORDS - Forest, Nursery, Diseases, fungal, pathogenic, mycoflora

INTRODUCTION
Diseases are one of the difficulties in forest renewal and sometime fungi can cause heavy
death in nursery. Many of the fungal pathogen passing out through seeds and develop on seedlings.
Apart from these seed borne fungal pathogens, soil borne fungal pathogens have also been shown to
be devastating by attacking young seedlings in forest nurseries. These seedlings are at risk to
numerous diseases due to their tender tissucs and they often have difficulty in establishing themselves
(Rai and Mamatha, 2005). When these discased seedlings used for planting then multiply the discase
in forest. Seedlings grown in forest nurseries are the main source of planting reserve, it is necessary to
explore scedling diseases and use the control measures at seedling stage. It is important to finding
these pathogens and discases they cause.
World’s forests continue to decline as human populations continue to grow and demand for
food and land increases, the rate of net forest loss has been cut by over 50 percent. In 1990 the world
had 4128 million ha of forest, by 2015 this arca had decreased to 3999 million ha (Global Forest
resources assessment, 2015). This is change from 31.6 percent of global land area in 1990 to 30.6
percent in 2015. The largest forest arca loss occurred in the tropics.
The environment and plants interact closely. Not all species are necessary valuable because
of the species' naturally slow development rates and the diverse makeup of the natural forest. One of
the key subjects of the forest department is understanding the origins and mechanisms of a disease
epidemic. Particularly in plantations, where sudden cnvironmental changes could cause devastating
losses in the event of a discase epidemic. Under such conditions, observing the forest nursery provides
a useful model for comprehending ccological metamorphosis. Forest nurseries may have a variety _;)j':-w—-_..\
diseases, such as damping off, root rot, stem rot, leaf curl, wilt, canker, rust, decay cte. In the ?gfr’c._m‘ 4
investigation, we discovered that different and widespread tree discases were caused by fungs o
infection and creates the discased issues in forest nurseries across Buldana district of Mahar:
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. R.solani reproduces asexually by way of hyphae (vegetative mycelium) and sexually by
way ol the development of basidiospores, The stinging stape of R, solani needs selerotia to survive the
winter ;ynd other harsh ciceumstances, Sclerotia may persist for many years in the soil (Baker 1970;
Fehandi 1965). Phytophthora which belongs to the domain Eukaryota, superphylum Heterokonta,
f'lu.\s Oomycetes, order Pythiales, family Pythiaceac, and penus Phytophthora, can infect 255 penera
90 famalies (Cline et al, 2008), canses billions of dollars' worth of crop losses every year llll’:)ll:!hl)lll
the world (Kamoun etal. 2014 Wa Blair et al. 2008; Enwin and Ribeira 1996), '

MATERIALS AND METHOD

In the Buldana district of Maharashtra, forest nurseries were surveyed for disease in five
different nueseries in cight difterent tehsils arcas i.c., Deulgaon Mahi, Shegaon, Mchkar, Motala,
Chikhali, Buldana, and Nandura, This survey was conducted in between May 2021 to October 2021,
Discase specimens were collected and brought 1o the lab for the isolation and identification of the
pathogenic organisms. Discase incidence, severity, and spread were recorded using a discase grading
scale,

T'o prevent aerial contamination, samples of seeds and Ieaves from plants and trees were
obtained from nurseries and carried to the lab in polythene bags. For the purpose of isolating
mycollora associated with leaves, the International Seed Testing Association's (1966) suggested Agar
plate method was used. Surflace leaf [ragments were first disinfected with sodium hypochlorite
solution containing 0.01 pereent, followed by a sterilized water wash. These were cultured in Petri
dishes with PDA medium for 7-10 days at 24-25 0C. Colonies of microbes growing on leaves were
1solated and characterized. Afler being stained with cotton blue, spore slides were made and placed on
glass slides. The slides were inspected under a microscope, and the book Introduction to Fungi by
Webster & Weber was used to identify the causative fungus (2007).

RESULTS AND DISCUSSION

Discasc survey conducted in forest nurseries located at different parts of the district revealed
that forest seedlings are almost free from soil-borne fungal diseases like damping-off, collar rot and
wilt irrespective of the conducive climatic conditions prevailed in the nurseries. ITowever, most of the
specices raised in forest nurserics suffered from one or the other foliage diseases, mostly incited by air-
borne inoculum of pathogens, the severity of which varied from nursery to nursery depending on the
nursery management practices and prevailing environmental conditions. The common nursery
pathogens like Mcliola, Phomopsis, Alternaria, Colletotrichum, Fusarium, Curvularia, Phyllachora
and Phellinus which causc various discases at different growth phases of seedlings were seldom
recorded in root forest nurseries. Colletotrichum and Curvularia, the most potential pathogen in forest
nurseries which exists in different Anastomosis groups (Mohanan 2001) and having a wide host range
was not encountered iin the forest nurseries during 2021 and 2022. The details on the discases
affecting the scedlings Kigelia africana, Aegle marmelos, Bauhinia variegata, Azadirachta indica,
Cassia fistula, Pongamia pinnata, Delonix regia, Thespesia populnea, Tectona grandis, and Albizia
lebbeck and their causal agents are given in Table 1.

Seedling congestion was found to be the major factor for the incidence and spread of foliage
discases. Pathogens like Meliola, Phomopsis, Alternaria, Colletotrichum, and Phellinus were found
associated with the foliage discases of seedlings
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Sr.No.  Host Plant species Pathogenic fungi found
1. Kigelia africana Mehola Kigeliae
2. Acgle marmelos Phomopsis, Alternaria
3.Bauhinia variegata Colletotrichum
4. Azaditachta indica Fusarium
S.Cassia fistula Curvularia
6.Pongamia pinnata Phyllachora
7.Delonix regia Phomopsis
Y. Thespesia populnea Phellinus noxius
Y. Tectona grandis Phomopsis
10.Albizia lebbeck Colletotrichum capsici

Table -1 Host Plant and Pathogenic fungal found on it

In general, severity and spread of foliage diseases caused by most pathogens was
low in all the nurseries. except the foliage blight caused by P. glomerata. The pathogen was found
widespread in nurseries and caused severe foliage infection in teak. In teak seedlings caused severe
damages. In teak. the pathogens cause dark greyish brown necrotic lesions on foliage, usually at the
margin and tip of the leaves or at the base of the petiole which coalesce and spread to the entire leaf
lamina. The infected leaves show an upward curling and become brittle and withered. The discasc also
affects the leaf petiole and seedling stem. Severe infection Ieads to seedling blight. In Cassia fistula,
the pathogen caused severe leaf blotch which led to defoliation and seedling mortality.

Inoculum of most of the nursery pathogens activates in presence of a susceptible
host under conducive edaphic and environmental factors. However, in Most of the soil-inhabiting,
disease causing fungi subsist mainly on dead organic materials and the presence of surplus, readily
available nutrients in organic compost in root trainer cells makes less competition among the
pathogens for the nutrients and thus lcast attractive for infection of seedlings.

Total No.2. of plants observed in all Forest Nurseric Discased Plants Recorded

Sr.No. Host Plants Total No. plants ~ No. of diseased plants % of Diseased Plants

1. Kigelia africana 1764 556 31.52
2. Aegle marmelos 2268 832 36.68
3. Bauhinia variegata 4377 946 21.61
4. Azadirachta indica 8456 2476 29.28
5. Cassia fistula 2835 1230 44.55
6.  Pongamia pinnata 3804 1232 31.88
7. Delonix regia 4756 1056 22.20

Thespesia populnea 1895 718 37.88

. Tectona grandis 4412 1910 43.89

10.  Albizia lebbeck 2116 780 36.86
40271 13341 33.13

Total

Harsh et al. (1989) bricfly documented 14 foliar diseases that were caused by fungi in Madh
Volume-56, No.1 (VI) 2022
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According to Maji et al. 0] ‘l:Vxl\‘I:mll.l. Ill\ solant cansed foliar infections in forest nurserics (1990),
rust, myrothecium leaf spot “l ‘I . "I‘ mulberry Lllhl\-h.ll' tolar diseases such powdery mildew, leaf
weren't present in the llllll\ rie y \l‘“ - (W':‘"\"""‘ leal spot. The majority of soil-borne lnesses
and top dying ailment m "«lx,ul \h(\ |Iu.hAn:.‘m‘. (l()‘()) Atlanthus excela Rosh. was affecied by a feal spot
India’s New i'm‘.\'-\ ”clsl' . |;l.||| -;‘l.;' .l|.‘ (‘:i‘l. h"l.nmcul Wi cansed by Colletotnehum dematinm im
Azadiachta indica I\‘.l\r\'(.\'lll!!i! ol ..n‘ll ,‘l;.lh)‘)\h Some plants have Altemaria species infiction on their

CONCLUSION

The tohage infections brought on by aitborne fungi that damage the seedlings in forest
nursenes may be the main element determining the oceurrence and spread of the (lii-'nc The most
Santhcant fungi that infeet foliage are Colletotrichum, Phomopsis sp.. Curvularia xp. ’nn.(l l’hclliﬁ‘us
Sp. Although the new technology allows for the ereation ofhigh-quality, healihy pi:n;;i‘u r material
cumnjllmg lear discases still necessitates the timely application of the right I'um'icu(lu(s]b()llwnv;h'c a
litle foliar infection could become sex ere and seriously harm the seedling cmpsl. - )
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Abstract

In this survey we were focussed on ten plant species which are penerally rained in
Jorest nurseries across Buldana region of Maharashtra state of dndia. The survey was
completed in between duration of the five months i.e., from September 2019 o February 2020
in multiple times. The main purpose of our study in this research was 1o fined the seedling or
nursery discases of the targeted common tree specivs, The plant species i this were Acacia
auriculiformis, Aegle marmelos  Albizia lebbock, Azadirachta indica, Cussia [istula,
Dalbergia latifolia, Delonix regia, ( imelina arborea, Tectona prandis and Vermunalio
bellirica. The Common Fungal infections we recorded were  includes seven different
pathogenic fungi which were caused less or more infection level in different plant species,
From this infection study we measured total pereentage of discased seedlingaof each forest
plant species. Out of all these observations noted that the highest rate of infection in Teclonn
The lowest rate was recorded in Albizia lebbeck. The averape percentage of the
%. The commonly recorded pathogenic mycoflora includes
Phomopsis

grandis.
diseased seedlings were 29.13
Alternaria alternata, Curvularia, Fusarium, Phoma glomerata, Colletotrichum,
and Pseudocercospora. To find out remaining fungal discases in same plant species along
with various geographical and variety of climatic conditions regions creating scope for future

studies.
Keywords - Forest, Nursery, D

iseases, fungal, pathogenic, m yeoflora

Introduction circumstances serves as a  model  for
The forest provides man with understanding ecological metamorphosis.
wood, fuel, feed, and minor forest products Different  types of diseases, including
while also preserving soil and water, Damping off, Root Rot, Stem Rot, Leaf
regulating climate, providing food and Curl, Wilt, Canker, Rust, Decay, ete., can
shelter for wildlife, and meeting man's he found in forest nurseries. In the current
aesthetic and recreational needs. Plants study, we found that fungal pathogens in
and the environment have a close trees were the cause of distinet and
interaction. Due to the species innately widespread  discased issues in forest
modest growth rates and the mixed nurseries in  the Buldana district of
composition of the natural forest, not all Maharashtra (India).
useful. The importance of seedling health has
increased, significantly  broadening  the

range of Phyto-sanitary procedures. The
method for producing seedlings has been |
standardised, and  growing  media
appropriate for the plant species have
been established. Under the conditions of
nature, tree sceds germinate and trees
forests  or

species are necessarily
Understanding the causes and
mechanisms of a disease epidemic is one of
the important topics of the forest
department. Particularly in plantations,
where a disease epidemic conld result in
catastrophic  losses  due Lo abrupt
environmental changes. The observation
of the forest nursery under such grow quickly. In natural
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plantations, these tender young seedlings
and  young  trees  are sobjected o
unfavourable dry  season cirenmstances
and fierce compenition from other species
In their erueml juvemle stage, forest
nurseries may pgive seedlings the best eare
and attention, resulting in the production
of healthy, vivacious seedhings, In omany
circumstances, nursery-prown  seedlings
are necessary for suceessful repgeneration
since degraded areas do not have the right
conditions for natural vegetation or direct
seeding. Until they are ready to be
planted, tree seedlings are cultivated i a
controlled  environment called a forest
nursery. It might be a little, unofficial
agreement or a sizable business operation.
One of the biggest issues facing nursery
managers is  maintaining  the secedling
crops in a tropieal climate. If prompt
action is not taken, disease concerns may
arise one after another during this time,
potentially destroying the entire seedling
crop. The scedlings in forest nurseries
may be managed rigorously beeause their
maximum growth time is 200 days.
Materials and method

In the Buldana district of Maharashtra,
forest nurseries were surveyed for disease
in five different five nurseries in five
different tehsils i.e., Khamgaon, Motala,
Chikhali, Buldana, and Nandura. This
survey was conducted in between
September 2019 to February 2020.
Disease specimens were collected and
brought to the lab for the isolation and
identification of the pathogenic organisms.
Disease incidence, severity, and spread
were recorded using a disease grading
scale. To prevent aerial contamination,
samples of seeds and leaves from plants
and trees were obtained from nurseries
and carried to the lab in polythene bags.
For the purpose of isolating mycoflora
associated with leaves, the International
Seed  Testing  Association's  (1966)
suggested Agar plate method was used.
Surface leaf fragments were first
disinfected with sodium hypochlorite
solution containing 0.01 percent, followed
by a sterilized water wash. These were
cultured in Petri dishes with PDA medium
for 7-10 days at 24-25 0C. Colonies of
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microbes growing an leaves were isolated
and characterized. After being stained
with cotton blue, spore slides were made
and placed on glass slides. The shides were
inspected under a microseope, and the
hook Introduction to Fungi by Wehster &
Weber was used to identify the causative
fungus (2007). Some Lypes of Fungicides
were screened against important fungal
pathogens using standard techniques an
most effective fungicides at appropriste
dosage were recommended and applied in
the nurseries for controlling the respective
disease(s). Observations on the cffect of
chemical  treatments  against  diseases
were recorded from the nurseries. General
nursery management practices followed in
each nursery were recorded and data on
growing media used, their composition
and pH were also collected.
Results and discussion

Disease survey conducted in forest
nurseries located at different parts of the
district revealed that forest seedlings are
almost free from soil-horne fungal diseases
like damping-off, collar rot and wilt
irrespective of the conducive climatic
conditions prevailed in the nurseries.
However, most of the species raised in
forest nurseries suffered from one or the
other foliage diseases, mostly incited by
air-borne inoculum of pathogens, the
severity of which varied from nursery to
nursery depending on the nursery
management practices and prevailing
environmental conditions. The common
nursery pathogens like Rhizoctonia solani.
Cylindrocladium spp., Fusarium spp. and
Pythium spp.

which cause various diseases at
different growth phases of seedlings were
seldom recorded in root forest nurseries.
R. solani, the most potential pathogen in
forest nurseries which exists in different
Anastomosis groups (Mohanan 2001) and
having a wide host range was not
encountered in the forest nurseries during i
2021 and 2022. The details on the discases
affecting the seedlings Acacia

d

auriculiformis, Aegle marmelos, Albizia
lebbeck, Azadirachta indica, Cassia
fistula, Dalbergia latifolia, Delonix regia.
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are gven i Table 1,

Sr. No. Host Plant Pathogenie fungi
Acacra auriculiformis Alternaria alternata, Curoularia,
| Fusarium
i Aegle marmelos Phomopsis, Phoma Alternaria
| Albizia lebbeck Colletotrichum capsica
| Azadirachta indica Fusarium
| Cassia fistula Curvularia, Phoma glomerata
| Dalbergia latifolia Colletotrichum, Phomopsis
Delonix regia Phomopsis
| | Gmelina arborea Pseudocercospora .
‘r o | Tectona grandis Phomopsis glomerata . ;
. | Terminalia bellirica Ihomopsis 1 1
|

Table -1 Host Plant and Pathogenic fungal found on it

seedlings. In teak, the pathogens cause
dark greyish brown necrotic lesions on
foliage, usually at the margin and tip of
the leaves or at the base of the petiole
which coalesce and spread to the entire
leaf lamina. The infected leaves show an
upward curling and become brittle and
withered. The disease also affects the leaf
petiole and seedling stem. Severe infection
leads to seedling blight. In Cassia fistula,
the pathogen caused severe leaf blotch
which led to defoliation and seedling

Seedling  congestion  was
found to be the major factor for the
incidence and spread of foliage diseases.
Pathogens like Colletotrichum, Alternaria
alternata, Phoma glomerata, Phomopsis
were found associated with the foliage
diseases of seedlings. In general, severity
and spread of foliage diseases caused by
most pathogens was low in all the
nurseries, except the foliage blight caused
by P. glomerata. The pathogen was found
widespread in nurseries and caused severe

foliage infection in teak. In teak seedlings, mortality.
P. glomerata caused severe damage to the
Sr. No. Host Plant Total No. of Diseased Percentage of |
plants observed Plants diseased plants
in all Forest Recorded from %
Nurseries Total Observed

Acacia 3480 1244 35.75
auriculiformis
Aegle marmelos 1890 618 32.70
Albizia lebbeck 3267 545 16.68
Azadirachta 6573 2112 32.13
indicu
Cassia fistula 5643 1655
Dalbergia 1672 920
latifolia__ .
Delonix regia 3964
(Gmelina arborea 2845

| Tectona grandis 5423
Terminalia 2643
bellirica _ I

 Total | 40400 | 11762 20001
Ananta T. More  Sumia Fatima f o i
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Ienoculum of most of the nursery

pathogens  sctivates 1t presence of a

susoeptible host under conducive edaphie
and ironmental factors. However, in
Mot of the  sotlnhabiting,  discase
causing fungl subsist mawmly on dead

organic materials and the presence of
surplus. readily  available nutrients in

organic compostin root trainer cells makes
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less competition among the pathogens for
the nutrients and thus least attractive for
mbection  of  seedlings, The  compost
prepared from forest weeds s the major
constituent of the growing medium i
ant to

forest nursertes and is very res
envitonmental  stress persisted o the
compost — and contributed  to the
development of disease,

Percentage of diseased plants in each species

e ACa0R aunculiformis » Aegle marmelos

» Aradirachtaindica » Cassia fistula

= Delonn regia

& Teemunaha dellircd

In the nurseries of Madhya Pradesh, 14
fungal infections were briefly deseribed by
Harsh et al. (1989) as the source of foliar
discases. R,  solani  induced  foliar
infoctions in forest nurseries, according to
Mehrotra (1990). Maji et al. (2012) noted
that foliar diseases such as powdery
mildew. leaf rust. Myrothecium leaf spot,
and  Pseudocercospora leaf spot  were
present in some mulberry types. Most of
the soil-borne diseases were excluded from
the nurseries (Mohanan 2000). In India's
New Forest. Dehra Dun, Uttar Pradesh,
noted leaf blight, a novel discase of
Ailanthus excelsa Roxb, was affected by a
leaf spot and top dying illness that
Dadwal et al. (2012) reported as being
brought on by Colletotrichum dematium.
The infection of Alternaria species on
leaves of Aszadirachta indica found in
some plants (Singh et @l 2017).
Conclusion

In forest nurseries, foliage
infections caused by air-borne fungal
pathogens  affect the seedlings  and
seedling congestion  may be the primary
influencing factor for the incidence and
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« Albizia lebbeck

« Dalbergia lanfoha

u Gmelina arborea » Tectona grandis

spread of the disease. Among the fungal
pathogens  eausing  foliage  infection,
Colletotrichum, , Phomopsis sp., Phoma
glomerata and  P. cupyrena are  the
important  ones.  Though,  the  new
technology  offers  production  of  high-
quality healthy planting stock, application
of proper fungicide(s) at proper time is
required to control the folinge discases,
Otherwise, mild foliage infeetion may [lare
up and cause severe damage to the
seedling crops,
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ABSTRACT

Pyrazoles are well known five-membered nitrogen containing heterocyclic compounds possessing diverse
bioactivities and are used extensively in pharmaceutical industry. Removing organic solvents in chemical
synthesis s important in drive towards benign chemical technologies. Here we have screened different
imidazolium-based ionic liquid and we found that 1-Fthyl-3-methylimidazolium Chloride is 2 better media
for the synthesis of 1-substituted pvrazole and the method for the reaction system exhibited tolerance with
various functional groups and gives good to excellent yields.

Keywords: lonic liquid. Pyrazole, N-Tosylhydrazine.

INTRODUCTION

Pyrazoles and its derivatives possessing diverse binacrivities, such as analgesic agent, platelet aggregation
inhibitors, and nonsteroidal anti-inflammatory agents, thus these compounds are widely used in the
development of drug research (1] and agriculture [2]. They are also useful intermediates for many industrial
products [3] .[4] . Consequently, pyrazoles have attracted much attention, and various procedures for their
synthesis have been developed [5]. As reported in the literature, the synthesis methods toward substituted
pyrazoles include: (2) Condensation of a, B-unsaturated carbonyl compounds with hydrazines, which is used
as a major strategy. [6]

A lot of syntheses of pyrazoles have been developed.[7] However, these syntheses arc usually carried out in
organic solvents. Recently. solventless organic reactions such as Michael additions,[8] aldol condensations,[9]
Claisen condensation, [10] Stobbe condensation,[11] and Thorpe reactionl6 have been studied. Compared
with the reactions in organic solvents, solventless reactions are often rapid, regio- or chemoselective, occur in
high yields and have environmental and economic advantages. [8] For these reasons, we studied syntheses of
pyrazole derivatives by the solventless reaction of 1.3-dicarbanyl compounds with hydrazines.

Among these popular procedures for pyrazole synthesis, hydrazine hydrate is applied as 2 predominant
nitrogen source, nevertheless, most of these transformations are dependent on a large excess amount of

Copyright: © the author(s). publisher and licensee Technoscience Academy. This s an open-access ank}_&ig_@@mﬂ under the
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hydrazine hydrate and oxidant or base. In 1987, Shechter et al. published the carly report in which only 1.1
equiv of tosyl hydrazide with unsaturated ketone was used as

nitrogen source for the preparation of 1H-cyclooctapyrazoles. [12] Then, a remarkable number of novel 1H-
pyrazole synthesis using substituted hydrazides, especially sulfony! hydrazides as nitrogen transfer reagents
have been reported. In 2011, Yu and co-workers established a highly efficient and eco-friendly protocol for
the preparation of substituted 1H-pyrazoles by a one-pot condensation reaction of ap-unsaturated carbonyl
compounds with tosyl hydrazide promoted by stoichiometric tetraburylammonium bromide in water [13].
Tonic liquids (ILs) has attracted the attention on scientific community in the last decade, due their particular
properties and their applications in Organic Synthesis [14], catalysis [15], biocatalysis [16], liquid-liquid
separations [17], extraction [18] and dissolution (celulose in microwave [19] and petroleum asphaltenes in
microwave [20]) processes, nanomaterials synthesis [21], polymerization reactions [22] and electrochemistry
[23]. ILs are an excellent alternarive ro substitute volatile organic solvents in more environmental friendly

technologies (“green technologies”), since their very low vapor pressures, their thermal and chemical stability,
their ability to act as catalyst, and their non-flammability and non-corrosives properties.

EXPERIMENTAL SECTION

General Considerations

All reagents and catalyst purchased from commercial sources were used as received. The solvents ionic liquids
was prepared by reported procedure (24] and used. All reactions were carried out in oven-dried glassware and
were magnetically stirred. FTIR spectra were taken on F.T. Infra-Red Spectrophotometer Model RZX (Perkin
Elmer) and 'H and C spectra were taken on bruker AVANCE 11 400 MHz spectrometer with TMS as internal
standard CDCls / DMSO as solvent. ESI-Mass spectral data were recorded on Q-TOF Micro Waters (ESI-M5)

Spectrometer.

General Procedure for the Screening of ionic liquids:

A mixture of 1,3-dialdehyde (1) (13.8 mmol) and tosythydrazine (2) (13.8 mmol) was dissolved in separately
in five different imidazolium-based ionic liquids (5 ml) and stirred at room temperature for 20 min. After
stirring the reaction mixtures for 20 min.. the reaction mass were poured on crushed ice. The obtained solids
were filtered, washed with water and dried. The crude compounds were crystallized using DMF-Ethanol.
Then for every seven different aldehydes the procedure was repeated. After screening the imidazolium-based
ionic liquids, it was found 1-Ethyl-3-methylimidazolium Chloride was a suitable and novel medium for
carrying the cyclocondensation leading to title products with excellent yields (Table 1, entry 2). The
advantage of 1-Ethyl-3-methylimidazolium Chloride is that, it is stable, easily synthesized, cost effective, and
recyclable.

Table 1
Screening of ionic hiquids to search a suitable medium for one pot synthesis of phenyl pyrazoles (2)

Entry Tonic liquids Time (min.) Yield® %
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1-Ethyl-3 methylimidazolium

1 . 20 75
tetrafluoroaluminate
3 1-Ethyl-3-methylimidazolium 2% 95
Chloride
1-Butyl-3-methylimidazolium
3
Chloride o .
1-Burtyl-3-methylimidazolium
4 20 65
hexafluorophosphate
1-Butyl-3-methylimidazolium
5 & i 20 56
tetrafluoroborate

‘Reaction conditions: A mixture of 1,3-dicarbonyl (1) (13.8 mmol) and
tosylhydrazine (2) (13.8 mmol) was dissolved in ionic liquids (5 ml) and stirred
at room temperature for 20 min.

bIsolated yields.

) I\(

R‘WRz HN=NH, RN
* F

o [a] m /’ﬁ

SR ( \

1 2 3

General procedure for the synthesis of 3-substituted Pyrazoles (3a-g).

A mixture of 1.3-dicarbonyl (1) (13.8 mmol) and tosylhydrazine (2) (13.8 mmol) (1a-g) was dissolved in ionic
liquid, 1-Ethyl-3-methylimidazolium Chloride (5 ml) and stirred at room temperature for 20 min After
stirring the reaction mixture for 20 min., the reaction mass was poured on crushed ice. The obtained solid was
filtered, washed with water and dried. The crude compound was crystallized using DMF-Ethanol. For liquid
compounds (Table 2, entry 3a,3d and 3g) the product was isolated as by pouring the compound on crushed
ice to that ethyl acetate was added stir then sodium chloride was added. the two layers was separated then to
the the organic layer sodium sulfate was added stir and filtered then residue was wash with ethyl acetate then
the organic layer was separated and the finial compound was isolated by distillation.

Compound 3d: Yield 94%; light yellow liquid; bp 141-142 C. FTIR Model RZX (Perkin Elmer) cm': 1518
(C=N str., Pyrazolyl); 1199 (C-N sir.); 'H-NMR (400 MHz, CDCL): § 7.13 (1, 1H, Pyrazolyl), 7.67 (d, 1H,
Pyrazolyl), 7.76 (d. 1H. Pyrazolyl), 7.59-7.62 (m, 5H, Ar-H) ppm; “C-NMR (100 MHz, CDCL): 6 141.03,
140.12, 129.40, 126.81, 126.35, 119.02, 107.66 ppm;MS (ESI, m/z): caled for CoHsNz (M + H+) 144.0687; found:
145.1508.
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Table 2
One pot synthesis of phenyl pyrazoles (3a-g), carried in 1-Butyl-3-methylimidazolium tetrafluorcborate
) M.P/BP
Compound R R! R? Product Yield ©
Me
ﬂ“ b.pil44
M - .pil44-
3 H Me -Me ©N %0 P
145
o
S
,—{BUt
/N
BU"Q N m.p;106-
= -Bu -Bur N
3b H Bu Bu 93 108
0
=
\
/ N
N
3¢ pl  -H H l 90 m.p.;90-91
2

Ly bp;l41-

3 -H ) 03
Sl @ 142
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f i\
! N
N

Je p-Br 90 m.p;69-76

3f p-Cl -H -H = 87 m.p;88-91

3g p-OMe 62 b.p;280

OMe

RESULTS AND DISCUSSION

The titled compounds have been synthesized by one pot synthesis by using readily available starting materials,
such as different 1,3-dicarbonyl (1a-g) andp-toluenesulfonyl hydrazide (TsNHNH:) (2). The ionic liquid. 1-
Fthyl-3-methylimidazolium Chloride was prepared and used immediately. The reactions were carried out at
room temperature for 20 min.The progress of the reaction was monitored by TLC. Various 1.3-dicarbonyls
(la-g) could give target pyrazoles through the same action with excellent yields (3a-g).

CONCLUSION

In conclusion, we have developed a simple, highly efficient, and environmentally friendly method for the
synthesis of 1-substituted pyrazoles in ionic liquid, 1-Ethyl-3-methylimidazolium Chloride. Encouraged by
this result, we have focused attention on the use of 1-Ethyl-3-methylimidazolium Chlonde (dicationic ionic
liquid) as solvent as well as catalyst. It was found that the ionic liquid worked well and the conversion found
to take place rapidly giving excellent yield. Furtherstudies on the biological activities of the products and
application of this methodology to other interesting pyrazole derivatives are underway in our laboratory.
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ABSTRACT

In the present investigation ultrasonic velocity of binary mixture of aromatic substituted ketimines and
dichloromethane (DCM) under different percentage composition at 30°C were evaluated using ultrasonic
interferometer having 2MHz frequency. The obuained data was used to investigate the different acoustical
parameters such as adiabatic compressibility, apparent molar compressibility, acoustic impedance, relative
association, solvation number and intermolecular free length. The result is interpreted in terms of molecular

interaction such as dipole-dipole interaction through hydrogen bonding between components of mixtures.

Keywords: Ultrasonic velociry, Dichloromethane (DCM), adiabatic compressibility, ketimines etc.

1. INTRODUCTION

The various techniques available 1o study molecular interactions in liquid are nuclear magnetic resonance,
microwave, ultraviolet and infrared spectroscopy, neutron and X-ray scattering and ultrasonic investigation.
NMR technique reflects effect on the proton bearing molecules, whereas microwave absorption provides
information through dielectric constant. Neutron and X-ray scattering help in the study of molecular motion,
The spectroscopic techniques provide useful information of interactions when the interaction energies involved
are large. Weak molecular interactions cannot be resolved from the observed spectra. Ultrasonic techniques
reveal very weak intermolecular interactions due to its useful wavelength range. In the recent years,
determination of ultrasonic velocity evaluates various parameters of liquids for studying molecular and
structural properties. There is an intimate relationship between the ultrasonic velocity on chemical and

structural characteristics of molecule of liquids; this gives a property of basic importance to ultrasonic velocity
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in molecular theory of liquids. Ar present, the ultrasonic and absorption studies especially in case of electrolyte
solutions have led to new insight into the process of ion-association and complex-formation'2. Many
researchers such as M.S. Chouhan?, . Sasikumar, Shashi Kant’, T. Sumathi¢, Chandami A. 8.7 and Azhagiri $#
have made ultrasonic study of electrolytic solutions and discussed about the variation of ultrasonic velocity
with ion concentration. It has already been observed that extent of a lowering of compressibility and an
increase in ultrasonic velocity with reference to that of water are proportionate to the number of ions existing
in that medium. Most of the ultrasonic work in non-aqueous systems possesses an interpretation of solute-
solvent interactions’. Solvation numbers have been obtained from the study of non-aqueous solutions by
K. Kannagi ec.al.'’, Harish Kumar!i.

In the present investigation, study of the interaction between solute-solute and solute-solvent of substitured
ketimine in 75%, 80% and 85% (DCM+water) solvents by measuring ultrasonic velocity and density in

different concentration of solute in different percentage of solvent has been done.

II. EXPERIMENTAL

All the chemicals used were of AR grade. The density measurements all the solutions were made with the
precalibrated bicapillary pyknometer. All the weighings were made on one pan digital balance (petit balance
AD-50B) with an accuracy of + 0.001 gm. The ultrasonic velocity was measured by using variable path crystal
interferrometer (Mittal Enterprises, Model F-81) with accuracy of + 0.03 % and frequency 2MHz. The
instrument was calibrated by measuring ultrasonic velocity of 75 % DCM-water mixture at 303 K. Elite
thermostatic water bath was used, in which continuous stirring of water was carried out with the help of
electric stirrer and temperature variation was maintained within + 0.1 oC. The ligands used in the present study
are

5- Bromo-2-hydroxy-4-chloro (p-methyl phenyl) ketimine (LA)

5- Bromo-2-hydroxy-4-chloro (p-amino phenol) ketimine (LB)

III. THEORY AND FORMULATION

The distance traveled by micrometer screw get one maximum in ammeter (D), from the value of D, wavelength

of ultrasonic wave is calculated using relation.

Where A is wave length and D is distance in mm. The ultrasonic velocity is calculated by using relation.
Ultrasonic velocity (U) = A x Frequency x 10° ...........(2)

Using the measured data some acoustical parameters have been calculated using the standard relations.
The adiabatic compressibility of solvent and solution are calculated by using equations

Adiabatic compressibility (fs) = 1/ Us?xds ............... (3)
Adiabatic compressibility (fe) = 1/ Uex do.................. (4
Acoustic impedance (Z) =Us xds ..........oooeniviininiinnns (5)

Where Us, Us are ultrasonic velocity in solvent and solution respectively. de and ds are density of solvent and

solution respectively
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The apparent molal volume (¢.) and apparent malal adiabatic compressibilities () of substituted ketimines in
solutions are determined respectively, from density (d.) and adiabatic compressibility(f};) of solution using the

equations
o= (M/d) + [(do-d) 102) / mdedo. . (6) and
Ok = [1000(Bsdo-Bods) / mdsdo] + (BeM/de) oo (7

Where, do and d.are the densities of the pure solvent and solution, respectively. m is the molality and M is the
molecular weight of solute. . and fi.are the adiabatic compressibility’s of pure solvent and solution respectively.

Intermolecular free length (Lf) = KVBs ............... (8)
Relative association (RA) = (ds /d0) x (UQ /Us)"? (9)
Solvation number (Sn) = ¢/ BOx (M/d0) ............. (10)

The value of [acobson’s constant is calculated by using relation
K=(93.87540375 x T)x10*% ................. (1
Where T is temperature at which experiment is carried out. The present investigation is carried out at

temperature (T = 303K).

Table 1: Ultrasonic velocity, density, adiabatic compressibility (8S), Specific acoustic impedance (Z)
Intermolecular free length (Lf) in 75% DCM solvent at 303K.

| Conc. Density | Ulrrasonic Adiabatic ¢ Inter  molecular | Specific é
(m) (ds) Velocity(Us) | Compressibil | free length (Lf) | acoustic r
Moles lit | Kgm3 ms! ity (fs) x10° | x10""' m impedance (Z)
! j miN-! x105 kg m-%s! :

 Ligand LA in 75% (DCM +water) solvent -

0.01 1224.1 3630.4 (61983  [5.1660 444397
0008  |12239  |35206 6.5622 53155 431741
0.006 12223 34336 6.9394 5.4661 4.19689
0.004 12218 3342.4 7.3287 56173 408241
0.002 1216.0 3273.6 7.6739 57399 1398070

 Ligand LB in 75% (DCM +water) solvent — |
0.01 12205 | 3504.0 6.6732 | 5.3602 | 4.27663 ‘

1 0.008 12196 | 3438.4 6.9354 15.4645 | 4.19347

0.006 1219.6 3401.6 | 70862 |55236 | 414859 B

| 0.004 12187 3337.6 | 7.3660 | 5.6316 4.06753 -
0.002 1217.8 3188.8 [ BO7S | 5.8%6 388332

| Ligand LA in 80% (DCM +water) solvent
0.01 12253 3604.8 6.2805 | 5.2001 | 4.416%

0.008 1224.4 3483.2 67316 53836 | 4.26483

| 0.006 12235 3302.4 7.4940 5.6805 | 404048
0.004 12225 31584 8.2000 5.9419 | 386114 |
0.002 1217.1 3072.0 87062 6.1190 | 3.73893 ?
Ligand LB in 809 (DCM +water) solvent o .

0.01 1221.7 33712 7.2022 [ 5.5686 411859
0.008 1220.8 32432 77876 57905 3.95929
0.006 1220.7 3236.8 7.8191 | 5.8022 3.95116
0.004 1219.9 | 3201.6 7.9500 5.8504

0.002 12185 | 3211.2 8.006 5.8706 |
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[ Ligand LA in 85% (DCM swater) solvent
0.01 12265 3371.2 7.1740 5.5577 4.13477
0.008 12257 132496 7.7260 5.7676 3.98303
0.006 12246 3211.2 7.9190 5.8392 3.93243
0.004 1223.7 3188.8 8.0365 5.8823 3.90213
0002 12183 | 31728 8.1538 59251 | 386542 |
Ligand LB in 85% (DCM +water) solvent
0.01 1222.9 3320.0 7.4187 5.6517 4.06002
0.008 12219 3284 .8 7.5848 5.7146 4.01369
0.006 1221.7 3236.8 7.1812 5.7908 3.95439
0.004 1220.9 3212.8 7.9351 5.8451 3.92250
0.002 1220.3 3192.0 B.0428 5.8846 3.89519
Plots of adiabatic compressibility fs of different ligand at different concentration in a 75%, 80%, 85% (DCM
+water) solvent
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Fig. 7: Plot of Specific acoustic impendance Fig. 8: Plot of Specific acoustic impendance
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IV. RESULT AND DISCUSSION

In the present investigation, different acoustical parameters, such as ultrasonic velocity (U), adiabatic
compressibilicy (fs), intermolecular free length (Lf), specific acoustic impedance (Z), of substituted
chalconeimne in different percentage of DCM+water mixture at 303K have been studied. From table 1, it is
found that ulrrasonic velocity decreases with decrease in concentration for all systems. (Fig 10 to 12} This

indicates that. there is significant interaction berween ion and solvent molecules suggesting a structure
promoting behavior of the added electrolyte. It was found that, intermolecular free length increases linearly on
decreasing the concentration of substituted ketimines in different solution of DCM-water mixture (fig. 4 to 6).
The intermolecular free length increase due to greater force of interaction between solute and solvent by
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increase due to decrease in ionic strength. The increase of adiabatic compressibility with decrease of

concentration of solution may be due to the dispersion of solvent molecules around ions supporting weak ion-

solvent interactions (fig. 1 1o 3).
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Determination of Acoustical Parameter of Glucose and Its Fe

(111) Metal Complex by Ultrasonic Technique
G. B. Andhale
Jijamata Mahavidyalaya, Buldhana, Maharashtra, India

ABSTRACT

Ultrasonic waves are the vibration waves of frequency above normal hearing range, these type of waves are
referred as ‘Ultrasonic waves'. Ultrasonic velocity, viscosity and density have been measured in agueous
their metal complex of Fe(lll) in distilled water at 306K. From the
experimental data, various acoustical parameters such as adiabatic compressibility( s}‘relat'ive
association(RA}, specific acoustic impedance (Z), free path length(Lf), relaxation amplitude( o /f2), relaxation
time( 1) . relative viscosity(I]r) etc. have been evaluated, which helps in understanding the molecular

interactions occurring in these solutions. The Ultrasonic velocity determined by the equation

solution of pglucose ligands and

Velocity =Wavelength X Frequency

V= Ax f

Where A=2d/n

Key Words: Velocity, Density, Viscosity.

1. INTRODUCTION

In recent years the measurement of ultrasonic velocity has been adequately employed in understanding the
nature of molecular interaction in pure liquids and liquids mixtures. Ultrasonic propagation parameters yield
valuable information regarding the behavior of liquid systems, because intramolecular and intermolecular
association, dipolar interactions, complex formation and related structural changes affect the compressibility
of the system which in turn produces corresponding variations in the ultrasonic velocity.

Recently, the researchers have been focused to design Schiff base metalized complexes as better anticancer
drugs and chemotherapeutic agents, due to the Schiff base- metal complexes have potent binding nature with
DNA [1]. Schaff base derivatives in biological and chemical processes, prompted the researchers towards the
design of novelaryl/heterocyctic Schiff base derivatives and the development of the new technologies for an
environmentally benign processes (green chemistry) [3], which are both economically and technologically
feasible [4,5]

In the present studies, the ultrasonic velocity and density in solurions of new glucose and their metal complex

ofFe(II1)) have been measured and various acoustical parameters have been calculated in aqueous medium at
306K Ultrasonic velocity gives properties of basic importance to sound velocity in molecular theory of liquid.
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Number of workers such as “Satyawati [6], Ramchandra [7], Prakash and Shrivastava [8], Marks [9], Agrawal
and Bhatnagar [10] made their contribution to ultrasonic study of electrolyte solution and discussed about the
variation of ultrasonic velocity with ion concentration.

1. METHODOLOGY

Acoustical properties: The computation of ultrasonic properties require the measurements of ultrasonic
velocity (U), viscosity {n) and density (p). The densities of pure solvent, their solutionof ligand and their
metal complex were measured by using a single capillary pyknometer, made of borosil glass having a bulb
capacity of 10 ml. The ultrasonic velocity of pure solvent and their solutions of ligand and their metal
complexes were measured by using single crystal variable path Ultrasonic Interferometer operating at 2 MHz.
The accuracy of density and velocity are +0.0001 g/em3 and +0.1% cm/sec respectively. Viscosity was
measured with the help of calibrated Ostwald's viscometer (corning made) at 33 + 0.01°C. Uncertainties in the
measured viscosities were within + 0.03%. Viscosity data were analyzed using Jone's Dole equation and
Vand's equation. All the measurements were carried out at 306K. The uncertainty of temperature is + 01K
From the experimental data of density, viscosity and ultrasound velociry of pure solvent and solutions.

various acoustical parameters were calculated using following standard equations reported earlier.

1) ADIABATIC COMPRESSIBILITY (fs)
From the ultrasonic velocity (U) and density (d) the isentropic compressibility can be calculated from the
following equation.

Bs = 1/(Ud), f°s = 1/(Ue? do)

2) RELATIVE ASSOCIATION(Rs)

The relative association expressed in terms of density of solution (d:) and solvent (dv) and also ultrasonic
velociry of solution (U.) and solvent (Us). The relarive association calculated by the relation.

R = d/d. (USU)R

3) SPECIFIC ACOUSTIC IMPENDENCE (Z)

It is also determine the solvation of solute. It is expressed in terms of ultrasonic velocity of solution and
density of solution. It is given by the formula.

Z=U..d

4) FREE PATH LENGTH (L)

Free path length is responsible to determine the interaction berween the ion and the solvent molecule. The
free path length was calculated using the equation.

Li=[Mxm/V]xnx293

5) RELAXATION AMPLITUDE (o/f?)

The relaxation amplitude is expressed in terms of viscosity (ns), density (p) and ultrasonic velocity of solution.
It is denoted by (cv'f2) and measured in sec2/m.
(a/f)=8Bmind/3p R
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6) RELAXATION TIME (1)

The relaxation time is expressed in terms of viscosity (ns)
It is denoted by T and measured in sec.

=410 3p P

7) RELATIVE VISCOSITY (nr)

Relative viscosity (nr) of vanous amino acids have

, density (p) and ultrasonic velocity of solution.

been determined from density measurement and

viscometric measurement using relation,
N=d.t/do. 0

Oswald’s Viscometer: The Oswald’s viscometer used for measuring viscosity by theabove method. It is first

thoroughly cleaned with chromic acid mixture and dried. The co-efficient of the solutions are determined

with a Canon-Fenske viscometer. It is a special kind of Oswald viscometer and the principle used is the same.

Relarive viscosity of each solution 1s determined by following empirical formula.
dsxts

Qrzdthw

T11. RESULTS AND DISCUSSION

Table—lﬁmwnicpmperﬁudglmeandmeirMeulmmpk:uinDMSOwlmanK

- Ultrasonic _ properties of | Ultrasonic  properties of
glucose in water solvent at ghicose & Fe(TIT) complexes
306K in water solvent at 306K

Sr. | Concentrations 0IM | 0.0IM |0001M |0.IM |00IM 0001
No. | M ___.
1 Density (gm/cm3) 1011|1010 |1.003 |09809 [09806 09761 |
2 Viscosity (I])(m/s) 0.7560 | 07558 | 0.6669 | 0.8459 | 0.8020 | 0.7075 |
3 Ultrasonic Velocity (U) 15518 | 14490 | 1.3708 | 17337 | 15940 | 1.4408 '
4 Relative Association (RA) 07208 | 0.7008 | 0.7792 | 07180 | 0.8185 |0.6873 |
;5 Adiabatic Compressibility {Ps) 113534 | 1.3898 | 1.4088 | 13378 | 13699 | 13944 |
6 Free path length (Lf) A0 | 16135 | 15268 | 1.3032 | 1.7046 | 1.5522 12028 |
|7 Specific acoustic impedance (2)[ 98812 [9061 85625 |1898.02 [ 172858 17.189 |
1. (m/sec_ gm/cm3) | 5 |
'8 Relative viscosity(I] r) (m/s) 0.9078 |0.8825 009828 |0.8945 | 1.0052 | 0.8498 |
9 Relaxation amplitude (o/f2) 30.401 |30.001 | 23.002 |34.426 |23989 |32012 |
10 | Relaxation Time () 14979 | 14856 | 1.1621 [17493 | 16066 | 1.2532

In the present work, acoustic parameters such as, adiabatic compressibility (Bs), relative association (RA), free
length (Lf), acoustic impedance (z), relaxation amplitude (a/f2) and relaxation time (1) have been calculated
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