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Abstract
Nutritional guality viz., profein content, fai content and percentoze of moisture were

wssessed after €ik monih of harvesting of some cereals and legumes commonly grown anid utilized
as staple food in Sakri tahsil, Dist- Dhule {M.5.). The food prains were treated with powder of
Avoras calamte Linn & 10 g I-cj,-," ps a post harvest protectant during storage period. There was
significant decredse in protein content in seeds ol Trivcwm gestivint Lo (=1 1.8 %a), Penniscrum
wlaueny 1. (=20.7 %), Ceyzo potiva Lof=11,78 8a), Lens enlinaris M (-11:55 %), Fignea neumgo L
{1167 %) and Metdonne miforum V(14,85 %), Similarly, significant decreased in fat content
wias also observed in Sorglum sulgore Pees (<368 %), Pemmisefant gloueum 1. (-28 %), Ly
saativer L (= 20 %), Cajamies cofantis L (-29.41), Figno geomitifolic Namn (<2730}, Leas culinaris M
i~ Y857 %), Vigea radiare L (-23.07 %) and Mentoma najfforum ¥ (= 2500 %) Whereas
significant increased in moisture sontent of Elwsing corarana Genn (17.83 Yok C'ieer aretmm L
[14.30 %), Glveine mmax L (23,45 %), Lens culimaris M (20,56 %), Vigna radiore L (1533 %4 nnd
Metvlomer wmiffoeum V {1667 %) eic. All the nutritignal values of food stuifs were corm pared
with the standard food values prescribed by ICMR. The variation in food stuil content after storage
may be due to several reasons. like crop grown in infertile or hilly areas, less irrigated, universally
selected for experiment and may be dug to food grains were nat properly dred or over dried,

Koy words: Nurraioeacd qualily, prsstre comend, faoed stufis, post harvest prolecian!

Introduction
Wheat dind rice form the staple food in North and South ladia respectively. Apart from

these jowar, maize, harley, bajra, mgi etc., ar¢ nlso used to some extent. Coreals are source of
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energy in poor population. Cercals have about 75 % and 12.5 % carbohydraes and prodein
respectively by weight. They also comtain 5 1o 4.0 % fat ond 0.4 10 4.0 %% minerals (Vidyn and
R, 20109, Pulses had a phace in history since 3000 BC. Pulses are prominently grown in South
East Asin and Middle East India. Some puiscs like Bengal gram, peds and preen prams ore
consumed with or withoot spliting ard removing the outer sced coat. Pulses are rich in protens
when compared to cereals (Mudambi and Rojagopal, 1990)., On an average pulses have 20 Yo
proteins on dry weight hasis with an exeeption Lo Suyabean which has about 40 g/ 100 grams,
These are slso rfch source of anothes fodl siuff the carbohydrates andl minerals like phosphores
and jron. Vegetarian in India include 30-30 g of pulses in theaw daily mesy (Srivastava ond
Srivasteva, 2003).

High awareness of the peopie for lomgevity ond good health is making the pulscs more
wseful for the mankind, Pulses are not only npartant besause of their high protein content bul lse
important for their hypocholesternlemic propertics as |1 reduges the bady cholesterod and protect
cardiovascilar system {Svivastava and Srvastav, 20031 In a country like India where a large
population is vegetarian, the cheap snd best source of protemn, lipid, carbohydrates und other
wasential nutriems are ‘atill the pulses, Pulses ure often releered o a8 “poor man's meat’
developing and underdeveloped countries of the world (Chaturvedi and ali, 2002, Rout wnd
Semapati, 2006). Indis 15 the largest producer of pulses in the world because of vegelarian dictary
habits of its large population, aeecunting for 27-28 % of global production {Anomyinois. 1998} In
India, Pulses are grown in an aren’of 12,5 million hectares with annual production of 13-14 million
nnes (Asthand, 19993, It is the lending couniry far high consumption of puises with an average
consumption of g/person/day, but dhere dre wide variations amonj states, Intake per day ranged
fram 16 & in Tamlinadu 1w 55 g in Madhya Pradech (Chauban e al, 19%97). However, [ndia
imparts pulses o feed the ever-increasing population, Marginal mercase in production in the lnss
few decades and remarkable guantitics of stored pulses beeome unsuitable for consumption due 1o
atteck of the mest noworious pest, Callosobruchus chinensis L. ure other imporant reasons for
imparting pulses (Mendki el wl, 1999; 2001; Ghosal et ., 2005}

The main objective of present investigation is W find out nutritive vahies like protein, lipich
and muoistiure content of locally grown cereals and legumes; compare these values with standard
values prescribed by ICMER. Secondly whethir theve is koss o pain in their contents when these are
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stored for minimum period of six month while using plant based post harvest peotectant |ike power

of Aeorms calamis.

Material and Methods

Plant materinl; Post harvest protectant such s dvorus colamus Linn 15 purchased from a

ayurvedio shop, 1L was properly dried, grind, sieved and ssored in air tight plastie jur.

Food graing or seeds: Non-infested food grains of required cereals and pulses seeds were
procured from local farmers immediately after harvesting, The sceds were then thoroughly
washied, dried in bright sunlight for 3 days having 6 to 7 % moisiure content, For experimental
purpose weighed | kg Fordd rsiins anidd mixc with 10 g powder of Acarus calamits and stored For six

munth in airtight peard pet containers,

Nuiritional quality of cereals and pu1m’wm assessed by analyring variows hochemical
parameters, vie., Lol proteins (Lowey ef al; 1931), total lipids (Bligh and Dyer [954) and
percentage of moistore content (Anomymous, 1996). Forther, ctatiztical analysisof data was done
by Randanmized Bock Diesign (RBI) ANOVA- methid, Whereas Critical Differance (CD) af 3 ¥

level of slgnificance wis culeulaied.

Results and Discussion
Thee present investigation is based on finding out proximule components vie, perceniage of
total proteins, lipid and moisture content of cereals and |ogumes commenly grown in Sukri tnhsil
sesion and used in our daily diet, The nutritive values of assessed samples of cerenls and legpumes
with prescribed values by ICMR ure presented in table -1,

Total Proteims: As per ICMR, the pretein content in cereals and pulses varies from 7 08 % and
18 1o 43 %% respectively (whle-1) The proteins are locuted in the endosperm or cotyledons and the
embryonic axis of seed with only a sl amount present in the seed coat. There 5 wide variahility
in seed proteins of all eultivmed specics of ¢orcals and pulses (Srivastava and Ali, 2004).
Lecondly, protein quality of o crop depends on its anino acids composition and these limiting
acids-also determine the nutritive value (Srivastavi aid Srivastava, 2003). In present investigalion

it was found that the protein content decrenged in most of cercals and pulses. Bul significant
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decrense In protein content s found in seeds of Triticum aestivum L (-11.8 %), Pemiserm
Slorcum L (- 20.7 %), Oriza siviva L (-11.78 %), Lemy caltnaris M {-11.55 Y Vigwa mingo L
(1167 %k and Mervloma wnifforum V (-14.85 *ah Non significant decsense was observed anly in
grsiins of Elwaing coracoani Gerin,

Total Lipids: Lipids are a group of helerogenesys components consisting of free ity seids,
mome, di and triacyl glyceral, phospholipids, sterols, sterol esters, glycolipids and lipoproteins,
The todal lipid content of cereats and pulses varies from 1.0 o 5.0 % exvepl sovabean. Their
comlent varies with variety, environmental condition and type of soil on which they are grown.
Hiwever, s campare Lo cereals most of pulses are low in ol hipid gontent {Salunkhe and Kndam,
1489}, To present study, it is obscrved thar, the amouni of Tt content in both cereals and pulses
were decreased aignificantly during stocuge period, But, as compared 1o standard values of [CMR,
there was most significant decreased observed in Sorelmm vidgare Pers (=36.8 %), Penmivenins
slacrm L (<28 W), Ehryzar sietiva L {- 20 %), Ceajeimins cajonns Linn, (-29.41), Figma arcenrinifolie N,
{-=27.30), Lens cndimaris M (- 28,57 ), Figng radioe L. (-23.07 %) and Mervloma wiifforum V {-
25,00 %),

Mossture comtent: Percentipe of mofsiure cement were found 1o be inversely related 1o protein
and lipid content. Upon storape, there was an incrense i moisture content in the pulses (Multon,
1989). 1t might be due-to promation of microbial lond, which aitacks on protesse of scads. Haines
(1981} reported that all stered products especially seeds are hyzroscopic and can theréfore absorb
mnisture from the surroundings. Rout and Senupati (2000}, Puole and Mahajan {2008 yniticed thag
AN Inerease m moislure content of plise seeds which was attributed rl.-:splrallnn gradient of insect
and or increase in miceobial load, which in tum mads polses mone susceptible 1o insect pest attack.
In present studies, we lind that stgnificant increased in moisure content of Elusing corarsma Gertn
(1785 %), Cicer arfierimum L {14.30 %), Ghcime e L, (23.45 %), Lens culimaris M (20,96 %),
Figmes renliare 1 (15,38 Ya) and Metylona wiflorum ¥ (16.67 %) ete. wherens, non significant
Increase is abserved in grains ef Zea mays L., Sorgfum vilgare Pers, Oryza sativa L, Clefeannes
cefannes L wnd Fignaa wnfisicalai Walp.
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Conclusion
Nutritive values of cerenls and legumes have indicared quality of food, They increase

palntability of food. Based on present results i, ¢, decrease in protein ond lipid content whereas
icrease in percentage of moisture were found to be vital index for insect infestation i the seed
might be infested by swred grain pest like pulse beethe, Callosobrichus Spp and rice weevil,
Sitephifus Spp. cte. The plant powder like, dcoris cerlenmes may protect the seed for considerable
period of time und thereatter they may proae 10 ingect infestation, There are severnl reasons for

degrease in protein and lipd content and increase in percentage of moisture. These may inchude;

L o

Crop grown in infertile or barren soil,

W

Crop growin from less irrigated arca o searcity of waler or less rainfall
= Seodstaken for experiment are of variabldsize

% Storage duration increases may leads 1o decreass 0 food stull contents.
Cirding were nat properly dried ie, under dried or over dried cte.

'q-'
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REVIEW ON THE BEETLE WORLD AND HUMAN RELATIONSHIP

Ansociate Professor in Toology, VIV, M's 5.G. Patil ASC College, Saleri Dist- Dhule

Thie pres e review dealswéthoelationship of beetles with homan being The beeiled os hasd sheathed fore wirged
wsec s bhalnngs (o the Colenpies ofter, |§ i Brgaest arder in animal inghom, constEule about one pey cent e

Pareni. Beedl ey hiave dfterent hahitaions excepl sea and Polar Anglons. Basides the pests, most of beetke ach as bersdiial imects o they
At predasor Lady bugsh mprowing saf fertiltty and protect essook heatth hing Deetie) veed a5 human foed ieal worml, in art and

|k dwings of ge

nus- fuied, in anoent cultone {a scaab beetle of Kamak termple snd Tamd l-l:d'lnﬂmm-:ﬂh:m I.mnd-ln chernical warlare

e they defand thimedves by dischargiing potson, foul testing fluids &g True bectle, Leal beetls, Walin beelli; Bamburcdior bostle; El!:t!r

biggtle and Stnkbeete st

KEYWORDS

INTRODASCTION

Bawtle anw o grosie of nsecty thet foem the ander Cofeoptene The
word! "Eoleoptia® 5 Tram the Greek Woleos, meaiing “sheath®; and
ptero meaning “wing i "shonthed wing™ Thes namwing ghven
to the group by Arstotle For their elyra, hordemed shield-lis
tarewings. The order cormains mone species than any other onder,
constituting slmost 25% of all known Fle-doens, Aboin 0% af all
deseried indect spedies are beetlzs The diversity of beetles B owery
watde-rarsginig, Theeyt i e S In ot sl types of kabiltags, bt are
neat knoden bo ooowd In Bhe sea ar v the Polss Begiond, They Biteract
wiith their ecosysiems in sl ways They often feed on plaris end
fungl, break down animal and plaat debds, amd eat orher
Inveriebrales, Some species sre ey oof various aisemaly e licking
birrhs arsed rusrnmale, Certain speeies se agricubiueall pes, s @
the Colorado potato besths {Lepinotarsa decemiinsatal, 1he baoll
wipell [Anibernmus grandis). the red flour beetls (Tribelium
cadfaneian) and thi g bein of oWl beethe [Cilasokrachin
mzeculabas whibe ofther species of beetles are important control of
agricultural pedc For coargde, beates in tha Tamily Coocimollicae
Cladybirds® or Tadynuge™) consuime qphidy scas ses, hmps,
and other plant-sudiong intecisthal damsge repi.

annd objectives
Ain B Do Infklate anid choolmage The Cempeesibion imovamerl
o teachers. farmers and sodefy.

»  Tapopalaeize Enpirrence of beife for rmanking as vhery play an
Imprrtant role as valrient recyclery sETumimng aoganic malre
through multirophic mernctions. which contribute 1o ol
ferulity. =

= Thebheels ane The important componenty of sooaatem, These
are highdy importanl from economicd pont of wew. Today
conservation o she species blodiersity s one of the most
presiing erviranmertalbssu s, Mary ecnors testen the wordd
bHological hertage The charge & far nabions govertmesnl
aqEnces, prganizations and @ iwidualk 1o protect and enhance
bie-clivatsity while cantinung romeet peopdes nend fnrnacural
resaurses, This chall=nge mxisls om localioglobal stale

L]

Wt ks beekla?

¢ Deethes ore insects, Like all irsects, they have o pair of aniermnpe
s s wnil theea madn body partsifig. 11

= More than 3, 50, 000 difeen kinds of baethe have besh ramend,
Thizusands mare are dbcoovered sverypear Altogetber therears
probuily mare than & millicn bestle spedes (brave Jenkdrs,
1453).

 Aheeths bodyts enchosed ina rogid shell called an enagesdeton,
Thit hard coring prosvides suppodt and peotection

= Borept iov oceansand PolarRegions, beeties ame found insimost
every habitat; graaslends, forems, jungles, deserns, leoes and
uers,

o flootle sonse thalr surnounding with eyes. cas, and astennae.
Thary hairs s 3l logs and Besly of many bepthss can dlso detect

soisnd snd oo,

= Huewtles dan't manve 3 bong or gills. Instead they breatha theough
urrel e rags Gan Thisi Body.

- Beeths evolved about 230 milion yeats ago araured tha cama
Tirmve dh B RO daire

Tanumsy

The Col=opierani Intlicle meore specees than any other onfer
cnrstisuting aimpst 25% of ol known types of animal e fonm
(Rosenzawein, 19495 Hunt e, J007L Abowr 3, 87,100 wpedes of
Beribsl aorur — represening about T8 5 of all known insec
-:Hirrrnﬂrrd, 1o, Overad, beatlp ipegies and thpl gengra aro
cirrently placed I 1,853 tnbes, within 841 susfamiles, nestad 1n
1M1 Famidies grosiped Infe Tewr suborders i, & Adsphaga,
Archostemata, Mycophaga, and Polyphags (Pafeice, M40
Polphargs is the leget wbordes, containing mare thun 100,000
diseribed species In more than 170 famies, incuding rove beatles
{5taphylinidas), scarsls beetes [Scarabasidas), blister bestles
iMelnidael, stag bestles {Lucanidael and true weavils
ieculionidas], {Hunt of @, 2007} These beetles can be identified
& the pensence of cervical sclerites (hadened parcs of the head
wged g% poents of asachmsenl for musclesy abseni in the other
sobarders [Ataal  and Dhaliveel, 20031 The suborder Adephaga
et abgut 10 Familles of lergoly predatony beetles, inchige
ground besthes (Carabldec), Dytistidae and whirligy beetle
(Gyrinidge], Archostyrmats contzing four families of mainly wood-
wcating beetles, Incuding reticulated berthn [Cupedidag) nd the
Ielephene-pola beetle, Mywophana containg soout 100 descreibeed
species in foar families, mostly very small, Incleding

Hyedroscaplidas andhe genas Sphaenius,

Tabde-1. Animal diversity in relation teindecis (Bertel

ShMo.  Amimalgeoup  Total Species(® Comtribution
T | Flahaes 1.5 237
12 Amphiksian fidiSdl .47
03 Fepthz: o1 i i} ik
04 Earels 100K 073
(% kammali 5490 .40

| Chondsies a7, 3480 452
36 Ceirabi LIT5 0.16
o7 Modisks B, 0 1T
1] by imveriehrases BEIHH 5.0

0 |ireertebrates aber thon | PRE7S 13

Arthro e

9 | Spliker andd SCorpion 112001 B.14
11 CruitaLaans A3 ) a4
1 Insecty 1000000 TLEH
i Azthropoch 11,598,201 £ 12
15 P Chie it EREEF] Q5 4§

Total 1377718 | 100
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Besthes are nol only pests, but can also be bereficial. uauolly by
cantrofing the popdations af peits, One ol the best, and widely
ki, iarnglis 15

il The echaugs or ey bieds family Cocdnelidae, Fig. 21 Bath the
|arvae and adulis me found Tesdirg on aphid colemies. Onker
ladiags Peed o srale Insects and mealybugs F normal food
soanrees ane scarce, they may feed on small caempillar, young
plamt bugs, o I-:pn-:murw and nectar. Grovnd beetles (family
Carnbidael per common predaton of many ddlenenl ingects
armd athed arthrapods, inchiding iy =qga, caterpiliars,
wrirevenri, ard others (Kromp, 10088

il Pungbestles Geirnbidoe, fig b beonsiccesshollyusedta
rechiace the pogadations of pescilent flies arad parasitic worm
thet breed in cottbe dung The: beetles make the dung
inavailable to hresding peoats by guickly relling and Boryng 1t
im the soil with the sd i effecr o improving sod Terohiey, uieh,
ard nunriant cpclng ddemem et al, 20000

fif] They also prose livestad, such & catie, by romoang dung,
which, # left, couid provide habitat dor pestd wech a8 Nigs in
developing courries, the bestle 15 sdpesially important as an
adjunct loe lmgrending standards of byglene. The American
Insoitute of Biological Soencesreporizthal dung beetles pave
the United Stabes catthe mdustry an estimaced Us$250 million
armially thinsgh burying obove-ground Bvesteck leces Dioln
ared Mo, KT

el Some beetlos! help in a profesafnal setting, doing thirgs that
people cannat; those of te fairily Dernedidae ane often used
in fax and pregaration of et specimens to dlesn
bones of remairing sofl thisiee, Using the beecls Rirvae msant
that all cartidage is removed along with the fiedh, lemang the
burses spotless [Fambalin ard Sanfard, 30130

b Asfoed

Insects are wsed 8 human food in BO%S of 1he workd's naslons
(Careinagion, 200 01 Berthes ane the most widsly eaben invscis. Shous
Thd species are knoan Dobe used & food, usially saren in ghe lamal
lane (Barmos ard Merge], 1901, The raabwoem dig 4] [ the most
comnmionly siten bortle specios. The lanvan of the daekling bestle
and the rhlisocer oo beetiare also commpnly aglen,

cl Imark

Mary beetles have beaut il and dumable ekt that have been dad
as muskerial in ars with besthewing the bes sample. Sometimes
they am alsa incorporated into ritus cbjects for thelr reigious
significarce. Whale beetley, siiber as-5 ar encased In clear plactic,
ate slva made it odijecrs varying from choap souvenirs such as key
chains to mepensive Tine-ar jEasley In paris of Moo, beetles of

the gemus fopherus {fig. 5| e made (o living brocches by
attaching costume pewelny ond golden chaing, which i made
paaslile by the incredibly hard elyra and sedentary hsbits of 1he
qieniad [lvie, 2N

& Inwnciant culiunes

s beptles wene promenenl (0 ancient culsanes, the moast
prominent being the dung beatle in Andent Egypt. Seversl specias
of dimg beesle, especlally the “saored scisab” Scwrabacos sacer,
were revered by the anglent Egyntians (Zabladott, 20085 The
hierayglyphicimage of the beetle may have had exisvenrial, fictional
or crrbologic sl gnifl ceres, Fnagesof the scanbinbene hary, iseng,
Egypian falencs, snd presious metals ane keown from the Suth
Dryrasty mnduiptod he gt sd of Bomen rule. The scarst was of prime
siggilicarsos i th funerary culk ol ancient Egypil. Examiple A Scarab
statue of Kamak tern pheilig. 6] and a Srarab on wal of Tomb fig 7l

= Inmoderncubures

Beetles siill play roles In culture £4. the nsect Bghiting for
eniertanment and gamshling, This spernt oxploits the terdtaris
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Age and sex specific Body Mass Index of different age
group Students of Sakri, Dist. - Dhulia (M.S.), India.

8. S. Patole, Associate Prof, Dept. of Zoology, V. V. M's 5. G. Patil College, Sakri;

Dist- Dhule. sspatole6? (@email.com

Abstract: In present work is carricd out the survey was made from 500 (200 boys +
200 girls) secondary school sudents belonging to 10 to 16 years age group, 400 (150
boys + 250 girls) mgher secondary students belonging to 16 to 18 year ape group and
500 (252 boys + 248 girls) college students belonging to 18 to 21 year age group. The
category wise Body mass index (BMI) of secondary school students in boys and grls
shows viery severe underweight (37 % & 51%), severely underweight (29.3 % & 26 %),
underweight (14 % & 8. 5 %), normal weight (15 % & 11.5 %), overweight (3.7 % &
0 %) and obese {1 % & 3 %) respectively. This percentile in higher secondary school
was very severely underweight (18.7 % & 22 %), severely underweight (253 % &
276 %), underweight (10.7 % & 11.2 84}, mormal weight (36.7 % & 37.2 %),
overweight (6.7 % & 1.6 %) whereas obese (2 % & 0.4 %) respectively, Similarly, in
third group this percentile shows very severely underweight (2.35 o & 8.9 %), severely
underweight (6.4 % & 3.9 %), underweight (27.8 % & 43.55 %), healthy weight (58.7
0f & 30.6 %), overweight (3.135 %o & 4.8 %) and obese was (1.6 oh & 3.2 %)
respectively. From this study, it is fourM that very large percentage i.c. 2.4, 58.8 arwl
48.80 respectively in seco school, higher secondary school and college student
were found to be underweight while 13.6, 37 and 44 8 % were normal healthy weight.
The percentage of overweight and obese in all three groups was comparatively less
with underweight and normal weight catcgory. Therefors, it is advised that there i3
urgent need of supplementary diet with proper physical exercise to both groups.

Key words: Body mass index, underweight, overweight, ohese, physical exercise elo,

Aims and Objectives of the siudy
3 This stody nims to develop the age and sex specific BMI to identify the
underweight, normal weight, normal weight and obesity among the school and
college students of study area.
% To determine the prevalence of underweight, overweight and ohesity among
students.
% To understand BMI more simply by using standard charts of WHO and CDH.

Introduction: This siudy explored relationship between physical personality and body
mass index (BMI) of secondary school, higher secondary school and college students.
The BMI is the ratio of human body weight (k) to squared height (m®), The body nass
index or Quetelet index is a value derived from the mass (weight) and height of an
adividual, It is universally expressed in units of kg/m’, resulting from mass
in kilograms and height in meters. The BMI is an attempt to quantify the amount of
tissue mass (muscle, fat, and bone) in an individual, and then categorize that person
a8 underweight, normal weight, overweight, ot obese based on that value. Commonly
accepted BMI ranges are underweight: under 18.5 kg/m’®, normal weight: 18.5 to 23,
overweight 25 1o 30, obese: OVEr 30 (Eknoyan, 2007; Malcom, 2015). BMI also
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provides a simple numeric measure of a person's thickness or thinness, sllowing health
professionals to discuss weight problems more objectively with their patients. BMI was
designed to be used as a simple means of classifying average sedentary (physically
inactive) populations, with an average body composition (WHO, 1995). The BMI For
children and teens is calculated based on age and sex and is often called BMI-for-age.
After BMI is calculated for children and teens, the BMI number is plotted on the
Centers for Disease Control (CC) BMI-for-age growth charts (for either girls or boys)
to obfain a percentile ramking (Fig-1). Percentiles are the most commonly used
indicator to assess the size and growth pattems of individual children in the United
States. The percentile shows the relative position of the child’s BMI number anong
children of the same sex and age. The growth charts show the weight status categories
viz., underweight, healthy weight, overweight, and obese etc used wity children znd
teens (Mackay, 2010). The WHO regards & BMI of less than 18,5 as w derweight and
may indicate malnutrition, an eating disorder, or other health problems, while a BMI
equal to or greater than 25 is considered overweight and above 30 is eonsidered obese
(WHOQ, 2006). BMI for age weight status categories and the comespond ing percentiles
are shown in table-1. Here sttempt has been made to determine the BMI related health
statue of different age group students with studics on causes of underweight and
remedial sugpestions.

Table-1: Body Mass Index status with the corresponding percentile.

Weight status category  BMI (Kg/m®) Percentile range
-

From Ta

Veary severe underweight  Below 15 Less than the 5™ percentile

Severs underweight 15 16

Underweight 16 18.5

Normal (Healthy) weight 185 249 5" percentile to less than the 82"
percentile

Ohverweigth 25 299 85" to less than the 95™ percentil=

Obese 30 and up Equal to or greater than the 95"
percenifle

Materials and methods

Present work is based on the measurement of quality and quantity. It is
applicable to phenomenon that can be expressed in terms,of quantity. Therefore it is of
quantitative type of research.
Methods of data collection: For present piece of research work, we colleet primary
dota by using method as described by Kothari, 1988, The study was conducted from
secondary school, higher secondary school and college students of Sakei town. Total
1400 (300 +4HH300) having different age proups were selected. Personnel were
specifically trained for different anthropometric measurements in this study. Height
was measured by the anthropometric rod and weight measurement was made by
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standard digital weighing scele. Both the equipments were calibrated at regulor
intervals, Body mass index (BMI) was calculuted using the formula. -

Results and Discussions
Results of present study explore the BMI values of different age group students,
The category wise percentile values of both sexes i.e boys and girls are presented in

table-2, graph-1, graph-2 and graph-3. It is seen that among secondary school students,

both i.e. Boys and girls showed very severely underweight (37 % & 51%), severely
underweight (29,3 % & 26 %), underweight (14 % & 8. 5 %), normal weight (15 % &
11.5 %), overweight (3. 7 % & 0 %) and obese (1 % & 3 %) respectively. This
percentile in higher secondary school was very severely underweight (18.7 %0 & 22 %),
severcly underweight (25.3 % & 27.6 %), underweight (10.7 % & 11.2 %), normal
weight (36,7 % & 37.2 %), overweight (6.7 % & 1.6 %) whereas obese (2 %6 & 0.4 %)
respectively, In case of college student, the boys and girls showed very severely
underweight (2.35 % & 3.9 %), severely underweight (6.4 % & 8.9 %4), underweight
(27.8 % & 43.55 %), healthy weight (58.7 % & 30.6 %), overweight (3.15 %6 & 4.8 %)
andd obese was (1.6 % & 3.2 %) respectively. From these observations it is found that
very large percentage 1.e. 82.4, 58.8 and 48.80 respectively in secondary school, higher
secondary school amd college student were found to be underweight while 13.6, 37 and
44.8 % were normal healthy weight. The percentage of overweight and obesc in all
three groups was comparatively less significant with underweight and normal weighi
category. This indicates the college student age group 1s more conscious regarding their
health than school students. The category wise total percentage of  all three age groups
is presented in graph-4. This graph shows that very severe underweight (42.6 % 20,75
% & 5.6 %), severely underweight (28 %; 26.75 % & 7.6 %); underweight (11.8 %5; 11
% & 35,60 %), healthy weight (13.6 %; 37 % & 44.8 %); overweight { 22 % 3.5 % &
4.0 %) and obese (1. § %; 1.0 % & 2.40 %) respectivel y.

The prevalence of children snd sdolescent underweight as well as obesity has
risen substantially over the past 30- 40 years. In developed countries, 23. 8 % of boys
and 22 6 % girls were overweight or obese (Mg et al., 2014). It is wide range of sericus
complications that included risk of premature mortality and physical morbidity i later
life (Reilly and Kelly, 2011; Pack et al, 2012). Several factors that relate to diet,
physical activity and sedentary behavior have been found to predict the accumulation of
body fat in childhood and adolescence. These include a lack of awareness and false
beliefs about nutrition, residence tn metropalitan  cities, and npecessibility to
convenience stores and recreational physical activity facilities (Gupta et al, 20123
Casey et al., 2014), It is also noted that in school-age children, high levels of
introversion, neuroticism and emotionality, and low levels of conscientiousness, relate
to a higher BMI (Vollrath et al, 2012). These findings demonstrate that personality is
important for BMI across the lifespan. Few studics have directly explored the
mediating role of health-related behaviors in the association between personality and
BML In young ndults, one study found that physical activity, diet, and eating habits
mediated associations between personality and BMI (Sutin and Terrpcciano, 2016).
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On other hand there are several cawses and problems of underweight ie a
person may be underweight due to genetics, metabolism, drug use, lack of food
(frequently due to poverty), eating disorder, or illness (both physical and mental).
Being underweight s  associated with  certain medical  conditions,
including diabetes, hyperthyroidism, cancerhitps/fen wikipedia ompfwiki/Underweight -
cite_pate-7 or tuberculosis (Milas, 2012). People with gastrointestinal or liver problems
may be unable to absorb nutnents adeguately. People with certain eating disorders can
also be underweight due to lack of nuirients and over exercise. The problem of
Underweight might be secondary to or symptomatic of an underlying discase.
Unexplained weight loss may require professional medical diagnosis. Underweight can
also be a primary cansative condition. Severely underweight individuals may have poor
physical stamina and a weak immune system, leaving them open to infection (Black et
al., 2003).

On remedial measures the underweight individuals may be advised to gain
weight by increasing calorie intake. This can be done by eating a sufficient volume of
sufficiently calore-dense foods (Zertsky, 2012). Another way for underweight people
b gain weight is by exercising. It can help stimulate a person's appetite if they are not
inclined to cat. Certain drugs may increase appetite and acts as appetite stimulant.

Conclusion .

From above findings in nutshell it is conclude that;
The percentage of underweight wos found to be more in secondary school students
than higher secondary school and college students.
School grls suffer very severe underweight (i.e. 50.1 %) than boys (37 %),
The college student is healthier (44.8 %) than secondary school (13.6 %) and higher
secomdary (37 %) students.
It 158 ohserved that comparalively girls showed higher percentage of underweight
than boys in all age groups.
The percentage of overweight and obese in all age groups i3 comparatively very less,
Underweight subject may be advised to increase body weight by taking regular
consumption of balanced diet, exercising ond take some appetite stimulant drugs.
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Graph-1: Gender wise category percentile of Secondary school students.
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ABSTRACT: The present study deal with the toxic effects of Fenvalcrate pesticide on
the E,i.ll histology of fresh water fish, Channa marulius. The fishes were exposed to
La™ and 3/4% sub lethal concentrations i, . 0.85 ppm and 0.25 ppm of Fenvalerate
respectively for 96 h exposure period. Our result showed marked histopathological
changes characterized by swelling and degeneration in respiratory epithelial cells and
connective issue cells. Connective tissue cells become degenerative changes and lost
their normal cellular structure. k|
Key words: Sub lethal concentration, gill histology, Fenvalerate Pesticide ]
INTRODUCTION: ]
At present, it seems that the problem is more conspicuous in developing
countries, where lately there has been on increase in the use of insecticides as a means e |
of increasing agricultural productivity, without much concem to the consequences of 558
indiscriminate application. There are many pathways by which insecticides leave their -5
sites of application and distribute throughout the enviromments enter the aguatic 558
ecogystem. The major route of insecticides to waler ccosystems in urban aress is 3
through rainfall rumefT and stmospheric deposition. Frequently and intensity of tissue S8
lesion depend on the concentration of ineecticides cause specific or nonspecific 5§
histopathological chunges in liver mssue of Heteropnewstes fossilis  exposed 58
Chloripyriphos (20% Ec) (Hassina and Mithra, 2014). For example, histopathological =8
lgsion in the liver tissue of Fresh water fish, Clrrinus mrigala were observed S8
(Velmurugan et al,, 2009) afier 10 and 30 days exposure 1o sub lethal coneentration of =l
dichlorfos and diazon insecticides vespectively, Other researchers reported the same =8
histopathological alteration in different tissue of fish treated with diazon (Banaee e al, B
2011), Malathion (Sanjoy and Rita Mahanta, 2012}, Cypermethrin (Thayappan et al;
2014), Tannery Effluents (Mohanta et al.. 2010y, Fenitrothion {Benli and Ozkul, 201 ) B §
Lindane changes in histopathological architecture of pituitary gland in fresh wates S22
teleost fish, Mysius vittatus (Pushpa and Jyotsna, 2016). The present study deal with 55
offects of Fenvalerate on gill histopathology of fresh water fish Choarna marulius. ]
MATERIAL AND METHODS: M
The fresh water fish Channa marulius weighing (1523 g) and length {102 cm)s
were collected from Kan and Panzara river of Sekri Taluka (Dhule). Live fishes we “?l"é
brought to the laboratory in wide mouthed plastic containers. After thoroughly washed #0F
under tab water and acclimated to laboratory conditions for 15 days. They were &
with standard fish diet (Tokyu). Water in the tank was changes after 2 days of intervallig
Technical grade Fenvalerate was taken from Sushil Agricultural pesticide and fertilizebs
Agency, Sakri, The fishes were divided info hve groups each group contains tEES
healthy fishes, They were transferred to plastic tough having capacity of 10 litres

Pt 5
T b= 1 L
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exposed to 1/4™ (0,085 ppm) and 3/4® sub lethal concentration (0.25ppm) of
Fenvalerate,

At the end of exposure peried, fish were randomly selected for histopathological
cxamination. Tissues like gill were isolated from control and experimental fish.
Physiological saline solution (0.85% MNaCl) was used to rinse and clean the tissues.
They were fixed in aqueous Bouin's solution for 48 h, processed though graded series
of alcohols, cleared in xylene and embedded in paraffin wax. Section were cut at 5p
thickness, stained with double stains like Haematoxylene and Eosin (Humson, 1992)
and mounted in DPX. The photograph was taken with computer aided microscope.
RESULTS AND OBSERVATIONS:

Histology of Control Fish Gill:

Normal Histological architecture of gills lamellae showed intact and straight
lamellae having uniform length with normal epithelial cells and intact secondary
lamellae without any damage. No any pathological changes were takes place (Fig. 1),
Histopathology of Experimental lish gill

In the 24 h Fenvalerate treated gills of the fish Chanma marwlins had showed
marked histopathological changes characterized by swelling and degredation in
respiratory cpithchial cells and connective tissue cells. Connective tissue cells become
degenerative changes and lost their normal cellular structure. The secondary gill
lamellar cell walls are disappeared; gill lamellae are shortened and loss of epithelial
tizzue with focal congestion of blood vessels (Fig. 2 and 3).

In the 48 h treated gills, the gill lamellae appeared extremely elongated.
Epithelial lining was degenerated; damaged lamellae with break in length with distorted
supporting tissue (Fig. 4 and 5).

In the 72 h treated gill, lamellse pet reduced Intn]mm:llar tiszue shows
vacuplation most of the gill structure appeared degencrated, loss of epithelial cells from
multiple lamellae and distorted lamellae at multiple foct were seen (Fig. 6 and 7).

In the 96 h treated gll, intedamllar region gets degenerated. Swelling in the
respirptory lamellae was pronounced. Cytoplasm showed disintegration at pgreater
depree because of hyperplasia of respiratory epithelial cells and reduced interlameilar
space, Severity of damage in the gills was found to be dose dependent (Fig. 8 and %),
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Fig-1,Channa marulivs, Gill Control, a) Normal Histological architecture 0 |

gills epithelinm (b) secondary lamellae intuct, straight, uniform tength pattern i} :T

with normal epithelinl cells and witheut any damage. Haematoxylin and &g f:
i1 an

Eosin, 100 X.
&1 1 inl
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Fig-2 Chann marulius, Gill exposed o 14" Fenvalernte at 24 b, ) Mormal histological sechiteciure of
iills epithelium with primary gill lameflse (b) Secondary lamellae was dnmaged stightly. Haematoxylin
and Eoain 100 X, .

Fig-3.Chamma marutins, Gill exposed 10 34" Feavalerate at 24 b a} Normal histological architecture of
wills epithelium with primary gifl lnmeliae (b} Secondary lomellae slightly dameged, Haernatoxyvlin and
Eoein 1003

Fig-4. Channa marulius, Gill exposed fo L4™ Fenvalerate at 48 h, a) Mild to
moderate changes in length of epithelium (b) damaged degenerated secondar y
lamellae. Haematoxylin Eosin 100 X,
Fig-3.Channa marulivs, Gill exposed to 34" Fenvalerate at 48 h, a)Mild to
maoderate changes in length of epithelium (b) damaged degenerated secondary
lamellae. Haematoxylin Eosin 100X
Fig-6. Channa murufivs, Gill exposed 1o 1/4® Fenvalerate at 72 B, a}Mild to moderate changes in length
of epithelium & loss of chloride cell population (b) depensransd secondiry lunellne, Haematonylin Fosin
1000
Fig-7. Channa marulins, Gill exposed to 34 Feavalerate at 72 b, a) Mild to moderate chaniges in
length of epithelivn & loss of chleride cell population (b} depencrated sectiidary  lnmellse,
Haematoxylin Eosin 100,
Fig-8, Chanma saraliuy Gill enposed 101/4™ Fenvalerate at 95 h a) Mild to moderate changes in length
of epithelivm & loss of chioride cell populaticn (b) damaged degenerated wnd mptisred secondary
lamellas. Hnemaioxylin Eoaln 100X
Fig-9 Channa marulius, Gilf exposed to 3/th Fenvalerate ar 96 h, a) Mild to
maderate changes in length of epithelium & loss of chloride cell population (b)
damaged degenerated and ruptured secondary lamellge. Haematoxylin Eosin
100X
DISCUSSION

Histoputhological study of gills showed variable and degenerative changes in
length of lamellae with loss of epithelial tissue with focal congestion of blood vessels,
Similar observation of the lamella and hyperplasia in this work is quite similar to the
work of Boyle e of (2013). Rathod and Shembekar (2011) reported that the stressful
behavior of respiratory impainment due to toxic effects of Dimethoate on gill of fish,
Avrias dussiwmieri. Vidhya and Radhakrishnan (2016} found lesion formation in villi of
Etraplus suratensis after exposure to lambda-cyhalothrin, One of the main COLMPONEnts
of the tannery waste water on Channa punctatus was reported by Hemlsta and
Srivastava, (2008) and (Decpasres and Nair, 2013). According to Subashkumar und
Selvanuyagam (20135), leaving altered lesion, greater damage in the gill of Cyprimg
carpia exposed o Zine oxide. Japamalai (2017) ohserved induced changes in primary
and sccondary gill filament of Labeo rohit exposed to pesticide dichlorovas, The
infiltration of Fenvalerate through the gills might have caused these abnormalities,
CONCLUSSION

The Fenvalerate affect the histopathology of gill of Channa marulius indicating
their high toxicity. It is concluded that histopathological changes, could serve as
valuable blomarkers for Fenvalerate. Therefore, this study revealed the toxicity of
Fenvalerate on vital organs and further suggests that Fenvalerate is toxic to aquatic
habitat of fresh water fishes.

ACKNOLWEDGEMENT
The authors are grateful to the principal, .G, Patil Ans, Science and Commerce

173




- L

jowmal of Research & Development
ol 0 {Spacial s 03) January 2018, [I55M-1230-9578)

T,

LGE Jowrnal List No. G4TEE, COSMOS PAPACT FACTOR- 4.270 | |
]
College, Sakri Dist. Dhule (M. 5.) for providing necessary laboratory Facilities. Also &
thankful to Zoological Survey of Indis, Western Regional Station, Akurdi, Pune (M.3.) &
fior the identification of fish. ; £
REFERENCES o
" Ranace, M., Mirvagheli, A. R., Ahmadi. K. and Ashort, R. (2011). The effect of &
diazinon on histopathological changes of testis and varies of common carp (Cyprinus 48
carpie). Sci. J. Mar, Biol 1 (2):23-35. ' 1 5
2 Penli, A. C. K. and Ozkul, A. (2010). Acute toxicity and histopathological effects of & L.
iloicus. Pesticide Bitchemistry Y.

sub lethal Fenitrothion en Nile tilapia Oreochromis n

and Physiology: 32-35.
3. Boyle, D.; Al-Bairuty, G, A, Ramsden, C. 8., Sloman, K. A., Henry, T. B. and & Al
wimming speed distributions of rainbow

Handy, R, D. (2013} Subtle alterations in 8
trout exposed to titamum dioxide nanoparticles are sssocinted with gill rather than brain 8 org
injury. Aqua. Toxicol. 126 (15% 116-127. 3 £
4. Hassina and Mithra (2014). Histopathological changes in liver tissue of 38 L -
Heteropneustes fossilis exposed Chloripyriphos {20% Ec) Ind. J of App. Res. ATy Int
237-140. ' =y
5 Hemlata, V. and Srivastava, N. (2003} Zine induced architectural alteration and 28 S
“ccumulation in the ovary of fresh water teleost, Channa punctatus. Electron. J. S8l Incl
Ichthyeol, 2:85P-91. r : 5 E i5
6, Humason, G. L. (1972). Animal technique I ed. W. L Freeman and Co. San. 4 of
Franancisco. e G
7, Japamalai, P. (2017). Histopathological changes in gill of the fish Labeo rohita s 196
exposed to Dichlorvos 76% EC. fnt. J. Mudt. Adv. Res. 1(3):331-343. - ress
% Mohanta, M. K., Salam, M. A., Saha, A. K., Hosan, A. and Roy, A. K (201 0)2 o ¢
Effects of tannery effluents on survival and histopathological changes in different W are
organs of Channa punctatus. Asian J. Exp. Biol. Sei. 1 (2): 294 — 302, e exi:
9. Pushpa, K. and Jyotsna, K. {2016}, Impairment induced by Lindane on changes in S env
histopathological architecture in the pituitary gland of fresh water teleost fish,
Mystus vittatus (Bloch), Proc. Zoal. Sac. India. 15(2): 33-36. g Doy
10. Rathod, D. S. and Shembekar, V. S. (2011). Histopathological and oxygen SR city
consumption alteration induced by toxicity of Dimethoate on gills of Dsh, Arins e ki Y
dussumieri. Int, Res. J. Jaip. 2020):19-20. e pest
11, Sanjoy, D. and Rita, M. (2012). A study on the effect of organophosp s el
pesticide Malathion on hepato-renal and reproductive organs of Hetergpneusies fossilisalE Har
(Bloch). The Science Probe 1 (1) 1-13. e
12. Subashkumar, 5. and cehsanayagam, M. (2015). Acute toxicity on liver and gilli® L I bolt
histopathatogy of fresh water fish, Cyprinus carpia exposed to Zinc oxide [ZnQ) Na e - e beg:
particles, Int; J. Scienti, and Res. Pub., & (3): 1-4. g e
13. Thayappan, K., Maghil, D., Annadurai, R., Andrew, R. and Narayanasamy, "1 Eﬂnt
(2014), Histological study of the intestine and liver tissucs in the fish OreochromifSig i
mossambicus exposed to Cypermethrin. J Mod, Biotech. 3 (4): 45-34. K &DE::FL'I
14, Velmurgan, B., Selvanayagam, M., Cengiz, E. [ and Unls, E. (200918E m;'.'
Histopathological changes in the gill amd liver tissue of freshwater Fish Cirrhinuil O g
mrigala exposed to Dichorvos. An Int, 1 Braz. Arch. of Biol. and Tech., 52(3}% 1291 _f | 5‘ . nﬂil

1296.



Jageral of Ressach & pevelppment
Vol 0B {Speciat iisue 03} January BOER, (155022 3-9573)
L0 Joumal List Mo, G4T6R, COERA0S IMEALT FACTOR-4.270

LimnologicalSurvey on Plankion Diversity from
Nakana. Dedorgaon and Sulwade Dams of Dhulia
district (M.S.) India.

Deepali Sonawane, R esearch Scholar, 1T University. E mail:

deepal ibaral? | Eemail.com

<. S. Patole, Associate Professor, Department of Zoology, v, ¥, M 5. G, Patil Sakn
Dist- Dhule. Sspatoled3Gemail.con

Abstract:

The present study was canied out on phytolankton and zooplankion diversity
Fomy Nakana, Dedorgaon and Sytwade dams of Dhulia distoct of Mnharashirs State,
India. The survey was undertaken from Junuary 2014 to December 2014, The
phytoplankton constitutes the hasic food sources of any aquatic ecosystem, which
supports fish and other aquatic animals. Zooplankton diversity is one of the most
important ecolngical paremeters in water quality assessmenl. These are also acts as
good indicators of the chinges in water quality because they arc strongly affected by
environmental conditions and respond quickly to changes ocours in the surmounding
water quality. Zooplankton is the main intermnedinte link between phyitoplankton
fishes. Hence quantitative studies of planktons are of great importance in limnological
survey, The study was carried out using microscopic exmnination of planktons. Ths
investigation revesled that the group wise plankton populations dunng tenure of study
penod  from study area were found 1o e ns pmone phytoplinkion  groups,
Chloraphyceae  Was dominam  goup with 10 species (45 ) followed by
Cyanophyceoe with 9 species (29 %4}, Bacillariphyceag with 6 specics (19 %) and
Euglenophyeese has only 2 species (6.5 441, While in zooplankton groups, Cladocera
wits dominant with 12 species (36.3 %) followed by Copepoda with 9 species (27.3.%),
Rotifera 7 species { 21.2 ), Chstracoda 3 species (2.9 %) ard] Protozoa has only two
species (6 %),

Key words: Plyvtoplankion, Fooplankton, Limnological survey, Chlorophyceae,
Copepoda, Rotifera, Cladocera, Ostracoda, Protozoa.
Introduction:

Plankton is part of aquatic fife, which 15 composed of minute organisms living
and wandering in the way of water currenl, It ucrs as the chiel source of food for
Farihermost faung, both in lome and lentic water ecosystems Plankions are mosl
sensitive Noating community which suddenly trgel of water pollution (Devassy and
Goes. 10%8). The planktonic population sy fuctuate qualitative and quantitatively
depending on complexity of water bodies, site, bume, Season, SOUCCE of water, ils
organic and inorgame matters, peological, biological and climalic aspects respectively
{Jouka, 2001 a). Thewr sonsitivity and lorge vanations in speoies composition are often i
reflection of significant alicration in ambient condition within an ecosystem; hence for
any scienibic utilization of wiler reseinces plankton study is of primary witerest
{Laskar and Gupta 2009). The plankton diversiy 1n the water hody shows o correfation
with their oeeurrence and physical, chemical and hiological Ftors {Joshi, 2001 b)
Ponds and lakes are important oasturil o manmade reservoirs which provide habital and
food for muny orgamisms. These reservos. ore arsyetematieally used for domeshc
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purpase which makes the water body unsuitable for human censumypio g, fisheries awl
drinking purpose. The fresh water ecosystem Das been used for hs iy of Bt
controlling the sbundance ond distribution of aguatic organisin. | Esenowno ol
Ugwumba,2010), Planktons respond rapidly to environmental floct tons becatss of
their short lile cycle, hence, their species composition are more hkcl  to indicate th
guality of the water which they are found {fayabhaye, 2010}

The phytoplanktonpopulation bas a direet link with the Huchations of « o
quality in any aquatic medium because of their basic association n the degoain
eeosystemn. Phytoplankions are important primary peoducers in the hose of food chog
which consgitutes o vital link and an imponat biologics! tmdicator o uality o the
water { Laskar and Gupta, 2013). Some notwhle work on phytoplonkton 0 eopla o
diversity was carried oul by Rao and Choubey, 1990 Aryada ef al - 004 W
and Lokhande, 2004; Mishes et al., 2010 Kither Tlee ef al, 20058 Sovwe phytoplinb o
species have attended as a bioindicators (Vareetliah and Hlamffa, Tos Bianch el ol
2003; Tivan and Chauhan, 20067 Hoch ¢t al,, 2008) and it is a @« o1 saitable tool for
understanding water pollution sfudies {Devi etal., 2016).

Zooplankton is a good indicstor of variotions in waler oy because 1 s
greatly affected by ey ironmental conditions and replics gu ' v v Vatiation- i
envireimental quality. The main zooplankton groups vary in 1o colative ahundance

amdd they helong to different proups, MNaturally, zooplankion e of the most
sipniticart biotic constituents inducing all the efficient aspects ol njuatic ecosysten,
such as food chains, food webs, energy flow and cycling of wofe o fainha amd Tslam,

J(M¥E: Josht, 20011 bl In this investigation an attempt bas oo made o shudy the
planktondiversity from three water reservoirs like MNakang, Do and Sulwade
s of Phulin distoets; the data waz collected for one year fren | oy o Diecemiber,
2014 inclusive from selectad sites. There is no earlier recon’ o0 The diversity of
plankton frem these lentlic waler reservalrs anid that 15 why presen ihy wos planned

Materials and methods:

Collection and  preservation of sample:The saimple was collected From  water
reservoir dams in the moming hours between 800 to 10,00 am. Approximately |0 bitre
of water is collectad by wide mouthed bottle; it was fliercd by using specitic plankton
ner Mo 25 made up of bolting silk, mesh size 55 pm. The samples were allowed to
suttle by abding Lugol;s iodine, centrifuged and preserved in 4 % formalin for further
study. The quantitative analysis of phyto and zooplankton was carried vul by taking o
drop ol preseeved solution on shide and cbserve under microscope

Identification and documentation of plankton: Individual Plankton is obscrved
eurefully under 4x, 10X or 45 X objective lens wherever required. Then with the help
of digital camera attached with microscope is being used to capture images of plankton.
ldentification of plunkton species wae performed by wsing  standord  key  and
monographs  of stamlard  reference books  and  other  literature ke Adom
{ 1) Koodarkor € 9983 and Tomp {15980),

Study area; Dhulio district is North Westem part of Mabarashirn State, 1t is tormerly
known as West Khandesh, Geographically it is located in North-West comer of
Maharashtri state, spread between Lititude 207 38 10 217 61° N and Longitude 73° 50¢
a 757 11" E. The digldel is bounded by Cujurat and Madhyva Pradesh States in the
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North, by Masik district in the Wast and by Jalgaon district in the East The Nakane
dam is located at the 5 km wwoy from the Dhule city, It is major reservoir; which
provides 50 % of drinking water to the city. The Sulwade dam i at the 45 km away
from the city, which covers 32% area of the city. It constructed on Tapi River ot near
Sukhwad, Tal- SindkhedaDist- Dhule (M.3.). The Dedorgaon dam i3 comparatively
gmall reservoir, it covers 1% % of city area and it i5 13 km awey fom the city.

Sulvade DamNakane Dam

Dedargaon DamCollection of samples

Hes i
ulks "
and
Lrese
[TEEY
(1]
A} T

|
I
fton Diversity
The phywoplankton diversity of ilferent water reservoirs of Dhulin district are
presented in toble — 1 A, The tble shows that there is vaned number of phyplankton
representing  total 31 species  belonging o four  gronpsviz,  Chlorophyceae,
Bacillariophyeeae, Cyanophyeeae ond  Euglonophyeese. The  Chlorophyceae 15
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dopmimant eraugy over the other three groups. Throughout the siudy period | (43 B8)
spocies of Chlorophyoeas, 9 (29 Y%species of Cyanophyeue. (018% Speces
siBacillariophyceaeand only X (6.3%) specics of Euglenophiyeend were reeon ol
List of phytaplankion species
Chlorephycese (I includes 14 species):in the precenl snvestizaion the w mburs of
Chlorophycene were domimint during the penod of imvestigation, [l maxinu i
rinimum number of chlorophycene 13 due to higher banspargncy sl oo lemper
The following penery of chlorophyoesewers identified dunng 1 LS
viz. Ankistrodesms, Chara, Clidnmydomonas, Chlereila, Cosm i Mierdasio i,
Nitreln,  CedogoniymPedicatrnm, Scendcsmus,  Spiregynt, Ulhi i, Valvox ol
Fognemiap. AMOTE thesc CosemerriieenmmdMicrashiio 1re. VETY lews o camber excegpt
Sulwade dam waler.
Bacillariophyeeae (1t includes 06 .upz:[:u}:[lauilluﬂuphycmu are o hragterizcl by
silicified cell walls and all are colonial and unicellular. Reproduces - sund when the
culls resch i minimum enitical sie and exact environmental comlitn g, which may
include combinations of light, temperature, fnice: metals, nuinen! argdiic prowih
factors eto. The water yuality in terms levels ot organic matter, Ji=alved oxyeen, pH
and wiirer physieal fcors play o significant role in the eeohaw il disteibution ul
Ractilarophyceas  (Sabala and Mayur, 1987). The ol g penera OF
Bacillaniophyceag wers sdentified during the investigation, Thew: awlutde, Bacillaria,
Dindom, Naviculm, Nirschic, Pinstelaricand  Symedrasp. A these AVirzsehirind
Bacillmriewereiess i number.
Cyanephyeese (1t includes 09specics): The Cyunophyceacts cxlo wely spremd in the
mjuanie environment, The ypecies oxist either as 4 unicellular fmli dual or green algae
which alse culled as chains or filuments the. The species are commonly found on rocks
ar soil forming o blackish orust wheit dried out. The folliswing, genera of gyanophyceas
were jdenlified during the investigation viz, Anatvecad, Anaeysitis, Aplanothee,
Lymgh, Merismopesia, Microcystis, Nostoe, Osclllatorit. and Mlrormidiumsp.
Fuglenophyceae{lt includes 02 species):Euglenophycens O Englenoid algae aore
relatively lurpe and diverse. Some species ore fruly planktonic. Near about oll
eipenvids are unteellubar, Nutriion i3 accompanicd by the uptake of dissolved orgame
compounds  henee; Ammonia und dissolved organic nilrogen compounds are the
foprinonl sourees of nimogen amongst most cuglenoid algae. Their growih oceurs
mostly in senson and lake systems i which concentrations of ammunia and eapecially
disgolved organic matter 13 high, The following members of penert were identibied
during the investigation 1., EnglenmandPhacussp.

By Zooplankion Diversity
The zooplankion diversity of different water reservoirs of Dhulia district are presented
in table — 1 B, The table shows that there is varied number of rooplankton representing
woral 33 species belonging to fie groups viz: Cladocers, Copepoda, Rotifiera, Ostracoda
and Protozon. Out of which 12{36.3 %) species belongs 1o Cladocera, 09 (27,3 %)
species belongs 0 Copepada, 07 (21.2 %) specics belong 10 Rotifern, 03 (9.9 %)
species Torm Ostracuda and 02 (6 %) species belongs to protozui BIGHE.

The diversity and population af rooplanktons 15 affected by mainly dissolved oxysen,
phl alkalinity, temperature and light The increase und decrease in the population of the
pooplonkion 18 alse due fo warer remperature and availability of fwod in the water
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bodies. The highest record of total zooplankton appeared in surmner and its Lowest was
noted in monsoen.
List of Zooplankton species
Cladocera (It includes 12 species): In the present investigation Cladocern group
represeated by highess nomber (12) of speciesviz,, Daphnia, Duphanosoma, Chvdorns,
Rosmontn, Cypris, Eucylope, Maoinn, Monoglaphnia, Plewrorus,  Simocephafis,
AlovgandCerfodaphniaspecics.
Copepoda (It includes 09 species): This group s represented by 9 penera
{species)viz, Meroovelops, Cvelocypria, Clanoid, Cyelaps, Cyelopoid, Heliodiaptomiis,
Daptomu, Parecyelops, and, Zoaeq Larva efe,
Rotifera (It Includes 07 species):The most dominant genera of this group s
Asplarcha, Philoding. Keratella, LApadella, Lecane, Brehionusand Frichocera species,
Ostracoda (It includes 03 species):Ostracodn occuped lfourth position of zooplankton
apl represented low population diversity compared to above groups. This group
represented by thiree species vie, Cyelocypruy, Stenocyprivend Srandesia species.
Protoeoni It inclisde: 02 species): These includedreelinand Exgly i,

Conclusion
The observation of different groups of phytoplankton and zooplankton with respect o
their seasonal variation and diversity was camied out o the siudy period. There s
vanation m the number of species of both planktonic populaticns, it might be due some
mble reasons like seasonal fluctuation in temperature, and water level and hurman
mterfere for their anthropogenic activines. We alsa report that as compare (o
Dedorgaon dam the population of phyvioplankton and zooplankion were found o be
higher in Makana snd Sulwade dams. The plonkions sre important organism in food
web which in turn increases the fsh and crustacean production. To ensure the study
area 15 important as fu as equnbic system. More intense studies on aguatic founa along
with ecological parameters should alsp be under faken o make conservation measures
effectively.
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ABSTRACT: .

In the present piece of work, survey was made for some human genetic tralts like appearance
of cheeks, ear lobe, hair patiern, hair form and tongue characteristics etc from 500 (250 boys = 250
girls) students each from high school and college students. We fnd very interesting resuls for
dominant traits of school boys and girks students, the percentage of dimple cheek was (12,8 & [6.4),
free car lobe (60.8 & 75.2), widow's peak (30 & 27.2), curly hair (2.3 & 6.0), Rolling tongue (9.2 &
6.8) and folding tongue was (4.0 & 2.8) per cent respectively in boys and girls. Similar data obmined
from college students s for dimple check was (6.8 & 11.6), Fres ear lobe (668 & 58.0), widow's peak
(35.2 & Z9.2), curly hair (1.2 & 2.0, Rolling tongue (11.2 & 8.4) and folding tongue was (5.6 & 4.4)
per cent respectively in boys and girls. From this survey, it was found that genetic iraits are mndomly
tramsmitted from parental to offspring gencration and there i no permanen bonding belween two
genes for different traits. 1t also observed that except free attached fobe, other dominant brails
percentage was less than recessive trail percentage,

Keywards: Himan genetic mmits, Dimple cheeks, Ear lobe, Curly hair, Rolling tongue, Widow's peak

i

INTRODUCTICON:

The different heritable characteristics in hurman
being have been classified firsl, on the basis of
their appeamnce and secondly on the basis of
their occurrence. According te their visibility,
the traits are grouped s dominant, swosomal
and sex linked recessives (Aroea and Samdhu,
1986, Meredity affects a variety of human
traity. They may involve physical appearance
guch ns height, facial feamres, eye color, skin
colos, baldness, hair color and form. According
w McKusick (1987) in man there are
spproximately 100,000  genes,  however,
d=finite position of few gens on  the
chromosomes have been worked out, Thus,
{300 penes are found to be locabed on the
autosomes, 107 on X- chromesomes and only
one on the Y-chromosomes, More than 300
hurnan genstic disegaes ane known (o be caused
by single-pene defects (Albert of al, 1989,
Vermn and Agrawal, 1998],

e e A T b ey

There are a significant mumber of traits that
have litle or no effect on our succesd a3
individuals or as a species. The traits we will
be looking at loday belong to this group; they
have litthe significance in making us betler of
worse idividuals but they w make us more
interesting by making us more diverse. Ume
can look at these traits in themselves and trymg
to determine their genotype for cch trait,
genernlly in terms of dominant or recessive.
Here attempt has been made to study varous
phenctypic traits like chesks, ear lobes, hair
pattern, hair form and tongoe characteristic like
rolling and folding of 500 school and 300
collegpe amdents.

MATERIAL AND METHODS:

In present work, the data is collected by direct
persoral  observation method,  The data
ohtnined by this method i original, reliable,
guthentic and accurnte but o doubt it 5 tme
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consuming. 1t is applicable o phenomenon that
can be expressed in terms of quiantity,
Therefore it is of quantitative type of ressarch,

Methods of data collection: For present piece
of research project, we collecy primary data
which are collected a fresh and for first time as
well as original i character, This data is
collccted  during  the course of doing
cxperiment by using observation method a3
described by Kothad (F9EE). For collection of
data, students was  invited in the oor
departimental laboratory wers we observe and
retord different traits Bke cheeks (dimple or
non-dimple), ear lobes (free or attached), hair
form  (curved o straight), hair pattern
(Widow's peak and straight hair line), tongue
character fike rolling and non-rolling: folding
and moo-folding ete. This data was taken from
500 school and S04 college students,  Afer
collection of data, i was processed  and
mnalyzed as per meed of prodlem, e g
Tabulation and use of graphical representation
by multiple bar diagram.

RESULT AND DISCUSSION:

[n present investigation of shudics fin
some human genetic traits viz., cheeks, gar
lobek, hair patiern, hair form « rolfing and mon-
rolling  and folding and mon-folding fonoue
ete ire discussed as beflows;

l. Cheeks - Dimpls and nas-dimple

The check bones may be high, low or
mtermediste.  Many races, such as the
American, Indians are characterized by high
cheek bones, The pene complex for high chesk
bones  seerms to be dominant There s
Quanitative variation in the coent of the far
pads of the cheeks, both as to thickness and
placement. [n BOMIE persong the pods ore so low
2% to result in pendulant cheeks which hany
dewnward, Dimples in the cheeks are inherited
alao, apparently as a dorninant, but with some
variation in expressivity, They MY oecur o
one cheek o both, and in rather rare casey
there may be two on one check (Winchester,
1974,

e
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The tiny, naharal indentations seen on
the cheeks are mostly heritable, It is dewninant
phenotype. The smile, dimples are very cute
facial muscles deformity that resulis in an
mdentation in the cheek, This means prople
with dimples mormally have children with
dimples. Therefore, people whe have dimples
express a dominant gene for dimples and those
without dimples have a recessive dimple
geeeThe data collected from  school and
college students for cheek trait i presented in
table -1, From ihis table i 5 seen that out of
300 school students the percentage of dimple
cheeks in boys and girls was 12.8 % prd 164
% respectively. Whereas from college students
this percentage was found to be 6.8 and 116 e
respectively,

2. Ear lobes - Free and attached
Many continuous variations in the size
ined form of the eare a5 well a3 their position on
the head indicate miltiple gene inberitance of
ear characteristics. A few of these Seem o
correspond peimarily to varistions in a sngle

“gene. Free ear Jobes scem 1o be dominant

over attnched ear lobes, but there is variation
m the degres of freedom of thase which are
attnched, From collected for free sur hobves
from school and college students ia presented
tn table-1. In school boys and girls this
percentage i 608 % and 752 respectively,
Similarly in college students it iz 66.8 % and
58% respectively in boys and glirls

3. Hair pattern- Widow's peak ind
straighi hair line
Widow's peak ripresents armnpement
of hair ¢n the forchead It is also known as
mid-digital; hairling is a result of expression of
the halsfine gene which is recessive and the
other for widow's peak, which is deminant,
A widow's penkis a V-shaped poimt in
e hairline in the center of the forehead. Hair
growth on the forchead is suppeessed in
& bilateral pair of peri-orbital fields, Without o
widow's peak, these fields join in the middle of
the farchead 50 as to give a hairline that runs

a7
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atraight across. Widow's peak i5 3 dominant
trait controlled by one gene. The dats regarding
widow's peak {3 presented in table-1. In'school
boya and girls this percentage 15 30 % and 27.2
% respectively. Similarly in college shadents
this percentage waz 352 % and 292 %
respectively in boys and girls,

4. Hair forms — Curfy and straight

The form of hair is  dependent
primarily upon its shape in cross section
Straight hair is rounded, while wavy, surly and
kinky hair shows progresive degrees of
Mattening, The kinky hair of the Negro race
generally dominates over the hair form of the
white race, although there may be some degres
of intermedmte expression.  Curly bhair is
mostly determined by geses and less by
covironment, Pareots with curly hair tead oo
have children with curly hair. Therefore, the
curly hair gene is dominent, and straight hair
pene i mecessive. [he observed data for curly
hair form is presented in txbbe-1. It shows that
the percentnge were found to be 2.8 % and 6.0
% respectively in schoel and 1.2 % and 2.0
% respectively incollege students,

&, Tongue- Rolling and Non-rolling

Az with most  other  body
characteristics the shaps and size of the longue
respond to 50 many different genes that it is not
possible to Bolate many effects of mdividual
genes. Some people have the distinctive ability
i roll their fongee into a 'L shape when they
extend it from the mourh. This ability seems to
depend upon a dominant gene, Some peopls
can roll thew tosngue into & tbe and some
people can't, The observed data for rolling snd

non-rolling tongue is presented in table-, It
ghows thai 9.2 % boys and 68 % @irl’s
students from schoal and 11.2 % boys and 8.4
%% girl's students from college has ability b
role teeir longue.  This indicates boys have
more ability 1o rodl their fongue than fhe girls.

&, Tongue- Folding and Non-folding

This is ancther charncieristic of longue i.e
folding amd mon-folding tonpue. In some
persons much rare pene gives the ability o fold
the tongue to from fond o back, This ja akwp
dominent trait. While most of pentons are
recessive for this tmit and they are unable o
fold tongue back, The data to show folding
(dominant) and non-folding (recessive) tongue
is presented in table-1. This shows that 4.0 %
and 5.6 % boys and 2.8 % and 4.4 % girl's
stucbents respectively from school and college
were able to fold back their tongue.

Genetic  trait, gender wise average
percentage of school and college data i shown
in tahle2 and their comperative it
percentage i3 shown in graph-1. From this
graph, it iz seen that Dimple cheeks (146 &
.2}, Pree ear lobe (68 & 62.4), Widow' peak
(28.6 & 32.2), Curly hair (4.4 & 1.6), Roller
tongue (R.0 & 9.8) and folding tongue (3.4 &
5.0} per cent respectively in school and college
students. The comparntive percentage of toal
bova and gicls students of schonl and college ks
presented i table-2 and graph-2. it shows
Diimple checks (9.8 & 14), Free car lobe (63.8
& 66.6), Widow' penk (32.6 & 28.2), Curly
hair (2.0 & 4.0), Roller tongue (10.2 & 7.6)
and folding tongue was (4.8 & 3.6.0) per cent.

g

Table- 12 Gepetie tralt percentlle of School and College students,

High Schonl stailent Codlege student
p Genetic | Trnit characier Boys Girls Boys Girls

trait Nay e MNuog e s U Nos T
Cheeks Dimple 32 | 128 | 41 | 164 | 7T | &8 | 29 | 1L6
Non-Dimple | 218 | &7.2 | 209 | 83.6 | 233 | %3.2 | 221 | 884

Ear lobe Free 152 | 606 | 188 | 75.2 | 167 | GG.R | 145 | 358

Attached OF | 392 | 62 | M8 | B3 | 332 | 105 | 42
Halr Widow's peak 73 G 6f 7.2 i 352 3 93

EL




Feb 2018, (155M-2230-0578) UGC Jr. Lis Mo, 64763, COSMOS LF 4.270
patiern | Stroight hairline | 175 | 70 | 182 | 728 | 162 | 648 | 177 | 70.8
Halr form Carly 07 [ 28 | i35 [ 60 [ 03 [ 12 [ 65 | 20
Straight 243 | 972 | 135 | 94 | 247 | 98.8 | 245 | 08
Raller 13 [ 92| 17 [ 68 | 28 [ U2 [ 21 | 34
Tungue Non-Roller 27 |98 | 233 | 932 | 202 | 8RR | 229 | oL
Folding 0 [ 40 | 07 | 28 | 14 | 56 | 11 | 44
Mom-Folding 240 06 243 7.2 236 4.4 | 239 454
Table-1: Genetie trail: Gender wise average percentage of schaol and college
Genetic trait Schoal College Total Total
students slulents
Cheeks D el 14.6 9.2 LR 14
Non-Dimple 854 0.8 90.2 %6
Enr- lobe Free 63 2.4 LER i 5
Attached 32 7.6 3p. 2 ¥i4
Hair puitern Widow's penk 28.6 R e 3.6 IRz
=4 Straight hair line 714 67.8 674 718
{ Huir form Curly 4.4 1.6 70 4.0
Straight 5.6 (L] 9% 66
Haller 8.0 0.8 10.2 7.6
Mon-Baoller 92 92 0.8 424
Tongue Fokiing 34 50 4.8 15
Non-Folding 6.6 95 953 064
Graph-1: Tralt percentile of school and college students,
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Graph-2: Boys and Girls- Trait comparative parcantife
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GENETIC TRAIT CHARACTER

CONCLUSION:

From ubove shudy, it i conchsded that;

* The traits like dimple chesks and curly hairs
are more common in girls than boys,

¥ The percentnge of tongue characteristics
like rolling and folding and widow's peak
hair patiern is shightly higher in bovs thano
girls.

# Dimple chegks are more in school students
than collepe student,

* The pecentoge of curly hair s
comparatively less than straight baie in both
school pnd collepe studenty and gender, It 4
also Found that girls are baving more curly
havars than the boys.

¥ Except the free car lobe trait, the percentage
of other dominant  traits B kss  fhan
recessive lrils,
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Frhres are aouatic reatwes, pedealy adopied for aguane e Fresbealer bodes compnss \'.lrlul:\-'-nf nhay and mantain the
Biafanced ecosysten, Frosent stiady reveali tolal 20 speces belonging i8S owders, 12 {amiles and 18 gerera, The famay
Cypranidfae weas foued tobe domnsnt ofm major bulk (0%, Faloesrd by Soridae, Bagridae ar Ambassidas each éwish | 10%1
Wheraas family Clupiedss, Mastacembalciae, ©hannides Cicligae, Gobelde, Clarinas, Hewopreutdas ard ©obibdan
reheding angle species of pach condrituie (551 Siabos dofureted the record of Wik drersig by cilculaling e vancu
i dremiby indices such o Shannon-wiensr deecsity indss (H], Smpion's Dommance noes (0, Simguon's indes of dreemaby 0-E],

aurmzily i:nm|-

W Simpsan’s Bedproal ince 100, BMatgaks's Baohoess relos S0 and Pefous Everms mclod i

Trtroducticn

Watei & a1 s ulaes) impaitant Tar iuinwal, The redoade
boties 0. e, ponds arvd ressmiciry ofc, are Yial sesureEs far
developing tauniries, although the amount of wates i ihem
cansiizaies anly @ minue fraciion 5. less than 1% af the coaal
[reshweater recoirses on e oarth, In fedla thesa me mosily
manmoce, haing graal eronomic imponance  ncan kg s tll
of svenn promyriing cormirucien of weter Bodes S g
generation, prication, dunking sad Food dontrol 210 Bus mow 5
day thews @ alio utiized for feneces Thise dre impossnl freen
socHmpronomic. ot of senw, as i Ras prtential al provding
emglogmeni (Khanotal, 1951,

Fahes consrtunes halt ol the wotal number of vanetrases @ the
weortd and kes in 2l ypes of agquatic hubitats, Arourd Bre seld
appiogonately 23,3000 hish specien barai beer recarded oul af
wibich £5001 11 %k are found in India among Hiese B30 spediasane
Iredbnwater arer 1,50 are mamne (Umbarhanoe-aral JE11), Fks
wiluable source of pratan, n additian to bEng an imaortant
palatable food tem, tor hieman consumpsien; Thesy arg part af
saustic foad chan, nudriont cyding and soosystan sersias. hh
ik wsed a4 a-genatic Uarany for poscble futice use i medione
and squistulidre; shirmulate human intemest . aatoie (Ran af al,
2013 Makdna Lake i a manmads lake welecied as freshiwiaier
leSeranir Ind the peoteent ttudy. The sim o thg sha gy was ta radnsl
e Tamastc diveraty of freshasder ish spooes from Hakana
Lakie duming here 2003 o Ray 2014, panyedibla fign spanecarp
oo ard fahing mdore ragulardy,. 1 & alsusai loras el

Materiad and Mathads

Study area

T ] a oty vt obnousclod of Mad gna Lako, 1l veas Dl oeer
IFez Parzor &ner, riear Marane Vilage, Tafh. and Dt « Diale (A5
il (T feogragtecal ncation of the lake hai (200 52" 5627 N
gnd 7448 1103y This s earthen lake havng catchmenl area
5 of 53% M, manmun hemht s 1A m, Main porpose behird
canstruchon af the lake & for dnnking waser wapply, Erigatonand
Equarults

Collartion, Wbarmtification apd preserdation of fish

To sruedy 1he ichthyolaunal dearsly, roldfee specios and
Eghdands ol Blakina Lake wad delecksd s 5 paos ity Tha freah
b spetmeas weone purchased bom fieherman i me sghl o
hshing, proaght them 1o lahnmatony and wadn e vl Lo
wimter. For densificatien aod rasoname shudy tho phatbgraphy
wEre srapped, Foeaduancad study morphaleocal charadien: tin
andl siais fapmula were wsted. Smiall spanmens were dirsctly
plaraE i 27% forrmglin s g5 largi 1 snes weng Qren art fiilion
B ko andoman drd presirgssd. T fighes warre (dealifed by
g difEenl ertuee e,  Day {1994 Talear and ihrgran
991 ed - twgaram | J0TE Those whach ame R pogerly
wont-diagwgrn sant ko the \Wastem Regional Sration TWRL, 250,
| Skoardi, Fume gt

I'l W i Lo d e ol com I-

" The shudy hndngs showed that recorded wpeoes belongng 1o 5

P gusniild o weay ol walss asienmen|, speciny diveruty indine
al désesie waler badiey wern compabed momecen gears (Cawada |
ang Fenchaker, 20161 With help of Balkiwing farmuls, wes |
darsmane the deersny nddes 1ooasiass o doeris The ks |
abiit lish gpeces.

Data analysis

1. Sharpcs = Were Irgdes (T9EEdH He -'.if".-l,r' Pl

¥ Srveson ' Domitdedce e, | | 9800 D D= _E B Ha R B TR I
3. Sanpash'sndes ol Diersity = 10

L Smpsan'viecinrecsl Foee = 000,

5. Mesgure! lesing  TS5E) (MO D = A=5-10p0m

6, Peca's mwpnreislnmes, |1 BEELUE | e HLnTE

Results and Discussion

During the chaine wwdy different fish vargsy had been absorvad,
totsl. 20 speceswere colected fram Nakana Lake, durmo vody
perad, The scentilic name, locd name of ibe foh shecies diong
wrih Codeer, Family ang statuy wers dustraieds Tabesd- 1

Oriers, 11 Faresties, 18 genera snd 20 specist Do fmdings are
Sfiiiaiedd walk garlier redearchean vz Sarwade and KRdlars
ROT0N repedted ihe 60 ypetes ol fohes bilongng 1o 15 farmies
#1id 36 piriera durireg e shuddy o Upan dwetlsd (8.5, Khae sl
L et {201 2] bt reported 51 speces of fishes pelanging 1o the 14
tamites and I5gennis during thee Wudy on Kilshna e ol Wal
(1 5.0 digabhaps a0 Laharss (M 3 werr absereed 21 speces ol
ke edanging 1o 6 larmiliog and |3 qenera during theil studhy
peraod oo Fimpaidan 1ok, Dist. Hingoli (M5 ) &egeniy Sharma of
20T reoddded 143 lnth specesinclodng 4 arders; 22 Pamalies
#0101 05 geirsers From Bans Yafraino

D= ba moge leondiy of majorcamp: denutyof Cyprinitormas was
yider a1 fhp Lave and suitable praamanme ntal condren e latieely
nighir popedition. Domenadee of fah spenat balangmng bo order
Cyprrdpemas. those wese alse regonied by ormer authion from
different freshwater iessnars. Ssakaa ang dache (20003 mepiorted
ihe hibgalansa ol Palas-fdagann resapaall in Cemgnaban
Ostnt, Mahad ashina. Thiy revialed 21 spe0es ol fishes belangng
o U4 gEnea talhing chder @ Oraes (Cypornufanmes, Pemdformas,
Baynionines andl - Queoglatsiormed], Paiole ss0 Pail (2008
orided 22 hiik soecies fram Farzara Beer, Tahil Sekn, DISL; -
Draule. Thewe belorg ta S arders. 17 Famalios and 22 gerera. The
mermber af odar £ pananformos wone doménated From major puls
JEL ) Pawdle (00T 0 agan recor dest 32 st manay from TapRiven
with & stajmng throaagh DRl ard Bandudog e n |
tlabarashira, Fhose Gilonn oo 6 oidens. Y famdiss and 23 genars
Roconthy,  Drigedi ap & (20170 reveslon thad 58 Fish gpeoies
belonging 10 5 ordirs, 1B farmikes ano 43 oenee fiam the Faksun
Riyar Cyprirafod™as oider s shamsl 27 spades (A8 55%1
Lpmarang ars PanalE 200 T rippted 20 hin s Balanmng m
Fagenars, 11 Tgmibes and # ordes "ram Rakana, Hulvwade ard
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Dedneaaan dams of Dhule Distio, Very recently Eharman of &
(2071 B revorthed 4% fish specirs from & peders, 11 famites &nd T8
gonern from Kiladan Rives and ity dout (ragor pribautariog of Ealadan
Rlwspr, InciRdyarsmmr hireirversiby heibspat Wligaram stateal indk2

I proesar s TOXoN |armity wse [RTeeinge al fighped shosn
i hg.-2, m wehich Faenily Cyprinitlie & dafminant with & §peCes
{109 evie ol tha moparied: lamiies. Amhasginee, Bagrdae ar<
Silujricae were hawing & specied (16 Family Cupdd,
Masiacembalidan, Channatdae Ticldae, Gobadae. Clavidar,
Heteropneustidan and © pbotidad i lucling ingls species ol gah
cantribue b

Every ratutal etddylam Eaesn'y bugn ool anpndance, i1 e
varity of wpees which differ in (hew rekstie abandance and
vichness During feraire of the reses ch stk bakal 752 cajches of
Tivfigh species rrpeesEmled Y 1z families,

= Family Cypiniae fonind 10 bE derminant groug with G SpeCEs
i The Assernblige compasition @ whach Cirrhips retia. it
ighi gbandant, Purthus sophore, Hadhord daiicaniu @
Labpa BOQmL wesrne e 0 bt abnpilant 52wl 35 Tprems
carp ard | aben pobizywiene modrrstaly nandant,

- Eamily Sikirslap ghoswn 7 speoes Dme byrngictilan W
{ogred b e trad atitidant ann Wl ano adlil wes real.

e Famibe Bagnohe pepraenis 0 SaRoes Myius bircken amd
Fayatils wilthakis e b atusnilaed arel meodiniately ahundisnt
ronpectyely

& Famiy Ambasselan Sl £ RECLES Lhanda pama and
Pararmiasie sanga was abondant and| |esd abiandant
nisped Lk

¢ Famil Hetoiprantilie Tart thasan st ropries denilis
LARLITE WS T

o Clanee famky inchides Clarais Dainashi s mnderaigly
abhinizant

»  Citlitiae {amily pepresenly ewdie HIecies Diepchiromiy
masdaminie s wat found b be abussant.,

|+ rﬂth:ﬂm“HﬂumEmmubuﬁmmmaim.

. Channldae family conveys Chanfa pArnctala e L3

abnaredant.

«  Family dsstachmhaadae inclucks Kastacembetus apmatia
i found Lo Da rare

s Family Chopesdag represenis spscies Terghasa ilisha was
anuadant

Ran; & al (201 31 rucewiied 63 fish ypore fom rer Charnpasnthi
piianagaiam, Al irclial. Thiey ihoewcd 13 paCHEs wrre
abursdant, 15 moderatis, 3 specis comman arl 17 weTE T
i 1he Fresent investigstion Chanda -nama and il iy b
etsambicuE species ware lound to be abandant and
Heteropnaustes fomili hawed fesirs o] Thirureala, er al D11
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Abstract

The present study has shown thut Panzara and Kan rivers supported 41 fish specics belonging to 7
orders, 13 families and 29 genera. The order Cypriniformes was dominant with 23 (56%) species followed by
Perciformes with 7 (17%) species, order Suliformes with 5 (12%) species, Synbranchiformes 3 (7%%) specics
~ and Osteoglossiformes, Clupeiformes and Beloniformes with single species each. Fish diversity was nesessed
by calculating the various indices such as Shannon-Weiner index (H), Simpson's Dominance Index (D),
Simpson’s index of diversity (1-D) and Piclow’s Evenness index of species richness. It can be concluded that
Panzara and Kan rivers Hourish with rich fish fauna. It requires proper management and conserves this fish
health,

Key Words: Biodiversity indices, Fish fauna, Simpson's index, Conservation etc.
[ntroduction

Panzara Ken (Panzara + Kan) rivers are life lime of Sakri tahasil, these acts as important fish reserves
(Patole and Patil, 2000). Fish is sensitive to changes in water chemistry due to different anthropogenic activities
from their catchments. Fish responses to environmental disturbances, including hydm-morphological [actors
are different in time and space in comparison o simpler organisms, as they tend o be integrated over larger
mtervals. Fish has been identified as suitable for biological assessment due to its easy identification and
cconomic value (Goswamni and Mankodi, 2010). Fish assemblages have widely been used a5 ecological
mdicators 1o assess and evaluate the level of degradation and health of water bodies at various spatial scales
(Mandal, 2010). Earlier workers like Madhusudan et al. (2011) studics on diversity of fish in Goandoor and
~. Nakane lakes in Dhulia (M, 5), Jaiswal and Ahirrao (2012) studied on ichthyofuunal diversity of Rangavali
dam, Navapur district Nandurbar (M.5.),

Fish diversity comprises of species richness (number of species in a defined area), species abundance
(relative number of species) and phylogenetic diversity L e relationships between different groups of species
(Kharat, ef al, 2012). Narsimha and Banergee, (2013) observed that there are many advantages of using fish
assemblage as biological indicator. Therefore, it is essential to conserve the diversity of fish from freshwater
reservairs and wnks (Khodake e al, 2014). Patole (2014) reported ichihyofaunal diversity of Nandurbar
district (Northwest Khandesh region) of Maharashira (India), Fish diversity is also a good bicindicators of
water quality like zooplankton and phytoplankton species considered ns biological toal for further bio-
monitoring and assessing trophic status of water bodies (Kawade and Pandarkar, 2015), Recently Patle (2015)
noted ichthyofaumal diversity of Tapi River flows through Dhule and Mandurbar district of Northwest Khandesh
(Maharashira), Aquatic ecosystems consist of a biotic and bictic component which directly affects the diversity
of flora and faunn of water bodies (Borane, 2015). Very recently, Kawade and Pandarkar (2016) studies
diversity indices of fish Heterogenesity of Kalu dem, Ahmednagar, Maharaghtra. Fishes are one of the good and
cheapest sources of protein food for all classes of people. Fishes nre the important vertebeate group of animal's
world contributing 1o the biodiversity of animals (Rowal and Deshrmukh, 2016: Deepali Sonawang and Patole,
2017).
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Ini the present investigation fish diversity were studied in Kan and Panzara River located at Sakei Tahsil of
Dhule District in Maharashtra state, India. We also studied different indices of fish diversity.

Material and methods

Fer the study of fish diversity, fishes were purchased from fisherman they were collected in Panzars and
Kan rivers of Sakri tahsil, Fishes brought to laboratory and preserved in 4% formalin solution in separate
specimen jur sceording to the size of species. Then photographs were taken with the help of digital camera. The
fishes were identified by local name named by local fisherman. The scientific identification and classification
of fish species were made by using standard book and keys. Specimens with doubtful identifying characters
were identified from zoalogical survey of India (Z51) Pune,

Study Area

Panzara River

The Panzara is the largest river in length of Sakri Tahasi] (Dthule). It is life line of Dhule district and one of the
tributaries of interstate river Tupi that flow eastward in 1o Arabian Sea. It lies between 20" 1o 52" North latitade
and 73" to 55" North longitudes in North west side of Maharashira. It originates at Hanuman near Pimpalner,
Tal, Sukri Dist, Dhule (M. 5.) and meet to T api River near Mudavad Tal. Shindkheda, Dist. Dhule (M. 5.). Its
total length is about 136 km,

Kan River .
Kan River flows through the Dhule district and its confluence with Panzara River is near the Sakri Taluka Itis
the tributary of Panzara. It lies between 21%3° Morth latitude and 730559 East longitude in Morth West, It
originates near Dhaner Tal, Sakri Dist. Dhule (MS) meel to Panzara at Datart] {Sakri), Dist. Dhule (MS). Total
length of Kan River is nbaut 53 km. These rivers are only one moin source for water in Dhule dist, of
Maharashira, The water of these rivers is used for drinking, irrigation and aquaculture.

|oMuLs oisTrieT
LOCATICH

el
Panzara River I

¥

Study Area: Dhuole distriet Map shows Sakei Tahasil (Panzara and Kan Fiversh

For determination of diversity indices, total number of species, total number of individuals in a sample
and total number of individuals of a species were determinad., From these data Shannon - Weiner Indox (H),
Simpson's Dominance Index (D) and Simpson’s Index of Diversity (1-D) and Pielou's evenness Index (1) were
determined using the following equations,
I Shannon - Weiner Index (H), Tt depends on both the number of species present and the abundance of each
species. H = -EPj (InPi), where Pi is the proportion of each species
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Pi = A/T where A s number of each species in the sample, and T is the total number of individuals of all
species in the sample,

2. Simpson's Dominance Index (D) is determined using the following equations;

(0= 1)+ (ng=2) + -
(nan—1)

N{N-1)
Where n is the total number of individual of a particular species and N is the total number of Individuals of all
Spocies.
3. Simpson's Index of Diversity = 1-D
H

+ iz

=

4. Pielous evenness Index {1): —

La*§
Where H is the Shannon - Weiner Index and § is the number of species,

Resulis and Discussion

The fresh water fish diversity of Panzara and Kan rivers of Sakri Tahasil and their abundmnce is shown in
table-1, This showed that most of the fish species recorded were widely distributed in the water bodies of Sakri
Tahsil, In the present investigation the fish collected from Panzara and Kan Rivers by making two collection
stations centre, We collected 41 species (29 genera) belong to 7 different orders and 12 fam ilies.

Similar types of work were carried out by carlier workers like Patole and More (Z010). They have been
studied biodiversity of fresh water fishes from Sekri, Tahasil, They examined 221 specimens, among them 31
specits {23 genera's) of 05 orders, also recorded 17 new specics. Ubarhande et al (201 1) observed 08 orders, 11
fiumilies, 22 penera and 27 species. Madhusudan et al {2011} have showed18 fish species in Gondoor and
Wakana lakes where Cyprinidae was dominance over other families. Abu Hanifl er of, {2015} reporied 24
species belonging to 5 orders from Sandha Rivers of South West Bangladesh. Sakhare (2001) poticed the
occurrence of 23 fish species belonging to 7 orders in Jawalgoon reservoir in Solapur district of Maharashira,
Patole (2014) studied ichthyofaunal diversity of Nandurbar district of Maharashira State; he reported 32 species
from 24 gencra. Where order Cypriniformes dominate over the other orders. Paiole (2015) mentioned
ichthyofaunal diversity of tapi river flows through Nandurbar and Dhule district, He reported 32 fish species
belonging to 23 genera. He finds similar results i.e. order Cypriniformes where dominance, Deepali Sonawane
and Patole (2017) observed 20 fish specics belonging 1o 16 genera, 11 families and 06 orders in Nakane,
Sulwade and Dedorgaon dems of Dhule district (M. 5.) where Cypriniformes was dominant over other orders,
Kawade and Pandarkar (2016) studied on diversity indices, Ahmednagar (M. 5.} They reported 27 fish specics
where order Cypriniformes was dominated over other orders. QOur work is corroborated with these earlier
workers.

In the present study occurrence of 41 fish species from Panzara-Kan River showed that good fish
diversity and their production. It might be suitable water quality of rivers that support proper breeding places
for fish. The fishes belonging to order Cypriniformes was dominant,

Table- 2 shows fish species richness and various diversity indices, It is observed that, in present study
specics abundance was 2478, Shannon- Weiner Index {H) recorded 3.264, The Simpson's Domirance Index
{13} was recorded 0.037 and Simpson's Index of Driversity (1-D) was recorded 0.963. The Piclou's evenness (I}
value was recorded 0,879,
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Conclussion

This ichthyofaunal study suggests the study area water body is rich in fish fauna. Therefore a sustainahle

strategies needs to raising avareness amang the fishermen for conservation of fish diversity in the Panzara and
Foan rivers of Sakri Tahsil,
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Tablel: Fish abundance and diversity in Panzoara and Kan rivers, Sakrd (Indin),

Sr. Speches Owder Family Common name  Abundonce
Mo,

1. Xemeniodon cocila Delonitformes Helonwias Vam 13
L Tennalosa Hisha Clupeiformes Clupeidae Bhat-masa 148
i Acanthocobitin botea Cypriniformes Balitoridne Mooree 112
4. Acanthocabitls mooreh Mooree 107
5 Lreonaciuz evezord] Mooree 15
. Schistura denisoni Moores 23

Rarilfur bendelizlz Cprinidas Lo 142
& Creimanchetes lating Regadi 42

Danfa aequipinmaiug Ger 37
1 Garre mllp Plhya 105
I Hypophthalmichthys nobilis Silwer 25
12. Labeo bopent M Ger 23
13. Lepldocephalichilys guntea Mooree 98
14, Lepildocephalichifys themalis Mooize B8
i 5. Decobrama cotio cotio Chier 206
I, Parctivg arnphilbdons Konvar 6
17, Furtiies cornclomius Chhoti-Diebri 73
14, Puntils 5o tarama Kunder 62
19, FPrunino sophore Lal Dihebai [
200, Prntiuy Hicto Dihebei Bl
21, Bosbora daniconiu Zoen 69
22, Salmortomn bocailn hiavnla 32
23 Salmostama elypiodes Chal 27
=4, Salrostoma phade phulo Chal 3z
25 Tor klsdroe ) Rhavalya 26
il Notopieris notopiers Osteoglessiformes  Notopteridae Patodn 21
iy, Chavada nama Perciformes Amibassidar Kach-Masn 89
T, Pararmbaesis ranga Dhehri 18
an, Chummig e Chamnidee Dok 13%
M. Chave punctata Dok 142
alL Channa orienfalls Dok 135
3z Chiieie s Dok 149
33, Cloxsogebius giuris Gobidas Khavalya 42
34, Mystur blesker! Silurifomes Bagridae Chichva 13
35 Rita pavimentata Ssava 0
36, Heteropreusta forsilix Clariidae Tochya 15
37 Clupisamea goria Schilbidas Vavadi T
£ Ompek bimoculanes Silbruclus Papada 18
39, Macrognathus panicalus Synbranchifoernes  Metacembelidoe  Vam 18
40, Mastacembelus armatus Vam oo
41, Mesntaeembeluws pancaluy Yam 15
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Table 2: The fish species richness and diversily indices

Sr. Mo, | Index Value
o1 Species Richness d]

02 Species alflug_Elnrrce )] 2478
03 Shannon- Wemer Index {H) 1264
04 Simpson’s Dominance Index (V) {1.037
03 Sienpsgon’s Index of Diversity (1-1) 1.963
06 Fielou's evenness (J) 0.879
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Abstract

Present picce of work represents prefiminary studics on diversity and relative abundance of
Coleopteran bectles of family Carabidae, Meloidae and Tenebrionidae, from study arca. The bectles were
collected through extensive survey from in and around Sakri tahsil, district- Dhulia (MS). The study
revealed total 13 species from 3 families viz., Carabidae, Meloidae and Tencbrionidae of 7 subfamilies
and 12 genera. Of these Tenchrionidae were sound to be dominant (46.1 %) with respect to Carabidae
(30.8 %) and Meloidac (23.1 %), Beotles of these families are commonly called ground, blister and
darkling beetles respectively. Most of them are acts a5 pesl of various commercial erops and stored grain
pest. Our ohservations indicate relative abundance of beetles in monsoon than in winter and summer.

Key words: Relative abundance, Coleopteran, Carabidae, Meloidae, Tenebrionidae.
Introduction

The coleopteran beetles belonging to the dominant ceder of class insecta. They are distributed
worldwide and are adapted every possible habitat. These habitats make them ecologically and
economically significant as indicator species and pests respectively (Hon, 2018). Several beetles are
weated as serious pests of agricultural plants, stored products and plantation. They also play important
role in decomposition and recycling of organic autrients (Bhawane et al., 2012). The world record of
identified species is 3,50,000 whereas 17,431 species have been reported from India { Bharmal et al.,
2014}

Family Carabidae

Carabidae beetles are commonly called ground beetles are a large cosmopolitan family of beetle
with more than 40,000 specics worldwide, around 2,000 of which are found in Morth America and 2,700
in Europe. It is one of the ten largest animal familics, as of 2015, Tribe HARPALINI is one of the largest
eroups of the family Carabidae. Both the genera and species are numerous and diversificd. Some more
than one thousand species under pUmMEeroUs genera ans distributed throughout the word. Harpalini is well
represented in India largely by such palaeartic genera as Harpalus Latreille, Hypolithus Dejean,
Stenolophus Stephens and dcupalpus Latreille. OF these genera Harpalus is mostly confined 1o the
Himalayan tract. The genus Amisodaciyius Dejean, is the palaeartic representative of the subtribe
Anisodactylina is replaced in South East Asia by the genus Grathophans MacLeay. A good number of
the Indian genera of the subtribe Harpalina are spread over South East Asia but do not oceur elsewhere.
So fir 115 species under 38 penera are known from India of which 30 species under 18 genera are
recorded from the state of West Bengal. Like carabids in general the members of this group are primarily
carmivorous in habit but some, particularly the Harpalus species are found to feed on foliage and other
vegetable matters in addition to their carnivorous habil and should rather be termed ‘Omnivorous' (Stale
Fauna Series, Part- 6-A, 19935), The work of 20 century of the Oriental Carabidae by his series of
publications as ‘Papers on Orienial Carabidag' (1219-1947), these literatures are given in the work of
Habu (1973),
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Family Meloidae

The family Meloidse, popularly known as blister beetles; is important grous of insects in having
commercial, medicinal and biological importances. In 1894, Fairmuire described two species pamely,
Lytta cardoni and Cvlilidrothorar braefii from 'Bengal’ Unfortunately, this group was very poorly known
not enly from West Bengal but also from sl aver India and its adjacent countries due to lack of workes
from this subcontinent. Saha (1972 {a), E972(1), and 1981) published several papers and a monograph on
Meloidae fauna of India and its adjacent countries. So far about 10 species belonging to 17 genera and
three subfamilies have been recorded from India and its adjacent countries, In the present paper, 12
species and one new species belonging to 7 genera are reported and it would he the first consolidated
aceount of Meloidae fauns from West Bengal (State Founa Series, Part- 6 B, 1996). Blisier
beetles are beetles af the family Meloidae, so called for their defensive secretion of g blistering
agent, cantharidin, About 7, 500 species are  known  worldwide. Many are conspicuous and some
are aposematically colored, announcing their toicity to would-be predators. Cantharidin, a poisonous
chemical that causes blistering of the skin, is used medically to remove warts {Bhattacharjee and Brodel|,
2003) and is collected for this purpose from species of the geners Mydabris and Lytta, especially Lytra
vesicatoria, better known as "Spanish fly®. Blister beetles are hypermetamorphic, going through several
lirval stages.

The larvae are insectivorous, mainly attacking bees, though a few feed on grasshopper eggs. While
sometimes considered parasitoids, in general, the melold larva apparently consumes the immature host
mlong with its provisions, and can often survive on the provisions alone; thus it is not an obligatory
parasitoid, but rather a facultntive parasitoid, or simply a predator. The adults sometimes feed on MNowers
and leaves of plants of such diverse families os the Amaranthaceae, Asteraceae, Fabaceas,
and Solanaceae. The adults are moestly phytophagous, but often alse desiroy the eggs of grasshoppers. The
meloid beetles yield the cantharidin, a crystalline solid from dried beetles, used medicinally as vesicant
and diuretic and in the manufaciure of hair oils. Genus Mylabris pustulata is larpe black and red stripped
species, common throughout the old world. particularly on yellow-coloured flowers (Mani, 1982).

Family Tenebrionidae

The family Tencbrionidae, members of which are popularly known as darkling beetles. These ure
versatile group in having unique power of adaptation in almost all habitats either favorable or adverse,
including extreme hot deserts and snow capped nlluntains, "Among stored products pests, Tenehrionidae
form maximum number of pest insects which cause enormous danger to stored products. It shows
extreme organic diversities and adaptive rdiations in different ecological niches. The family Tenebrionid
is one of the largest families of Coleoptera, comprising about 18,000 described species from all over the
world. 1 consists of 2558 species belonging to 370 genern, 36 tribes and 3 sub-families from Indian
subcontinent and its adjacent countries, The Tenebrionidac fauna of West Bengal as well as India as a
whole is very poorly known, So, the status of knowledge on the group stands at alpha stage due 1o the
following facts; firstly all the stray publications on the group are scattered and were published in dilTerent
obscure foreign journals and are not available in India; secondly, due to its vastness and organic
diversitics, it is very difficult to study the group as because there' is no dependable liersmure on Indian
fauna of this family (State Fauna Series, Part- 6 B, 1996). Earlier Tenebrionid fauna of Indis and irs
adjacent countries may be scen in Kaszab (1975, 1974) and Saha (1977, 1990), Tercbrionids are Small or
larged, somewhat Mat, elongated, hard, ofien sculptored, mostly black, sometimes reddish-brown.
Antennae simple, clavate, moniliform, short, with 11 segments. Eyes prominent, Tarsi heteromerous, with
3-3-4 segments. Claws simple. Wings usually vestigial or ahsent. Elytra often immeovably soldered
together along the middle, Usually nocturnal beetles. phytophagous scavengers or feeding on dead and
decaying vegetable matter, dung, dried sceds, cereals and other stored products. Few species are pest of
Mour, cereals and cereal products (Mani, 1982). Present study deal with diversity and relative abundance
of beetles from three coleopteran families viz., Carabidae, Meloidae and Tenebrionidae from Sakri tahail
of Dhulin district.

Materials and methods

Study area — Geographical location of Sakri tahsil is in between 21° 087 North latitude and 74736 Enst
longitude. It is a largest whsil in Dhule district of Maharashtra State, belongs to Khandesh and Morthern
Muharashtra region of Nashik division. It is located 70 Km towards west from District head quarters
Dhule and 307 Km from State capital Mumbai towards South, Sakri taluka is bounded by by Baglan
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{aluka towards South, Navapur taluka towards west, Nandurbar taluka towards North, Uchchhal taluka
fowards wesl

Both extensive and intensive surveys were conducted during 2015-2017 in different villages of
study ares. Field visits were made on holiday during the period of survey. For collection of beetles, sweep
nets, bush beating and collection in inverted umbrella and hand picking techniques were used. Sample
afier collection were killed in chloroform and preserved in - 70 % ethyl alcohol in glass vials. They were
then browght to the laboratory, where stretching, pinning, labeling, and drying and photograph is done as
per the guidelines laid by Zoological Survey of India. For authetification, the preserved samples where
perindically send 1o Zoological Survey of India, Western Regional Station, Akurdi, Punc (MLS.), India.

Results and Discussion

in first attempt, beetles were collected through extensive survey from in and around Sakri tehsil,
district- Dhulia (MS). The study revealed (otal 13 species from 3 families viz., Carabidae, Meloidae and
Tenchrionidag of 7 subfamilies and 12 genera. OF these Tenchrionidae were found to be dominant (46.1
a4 followed by Carabidae (30.8 %) and Meloidae (23,1 %). Beetles of these families are commaonly
called ground, blister and darkling bectles respectively. Most of them are acls a5 pest of various
commercial crops and stored grain pest. The detail account on these beetles regarding their generic name,
families, subfamilies, diagnostic features and distribution ete is presented in - fable-1,

Some recent researchers reported diversity of beetles from different regions of Maharashira State.
Their literature survey indicates, Thakur et al (2012) reported & specics of darkling beetles belonging to
family Tenebrionidee from the Melghat Tiger Reserve. They further mentioned that it was dominant
family with respect to specics diversity. Bhawane et al (2012) provided information of 29 species of
white grub beetles and their host range from wesicrn ghats, Kolhapur district (M3), Pawara ct al (2014}
revealed a record of 33 coleopteran species of different families from Jalgaon district. Bharmal et al
(2014)  enlisted coleopteran (dung beetle) fauna of Sindhudurg district. During their survey they
collected 26 species from 6 subfamilies of dung beetle. Patole (2017) represent review on the beetle wirld
and human relationship. He reported besides the pests, most of beetle’s acts as heneficial insect, predator,
improve soil fentility, protect livestock as well as used as human food ete. Hon (2018) present
communication report on diversity of beetles from Kopargaon tahsil, Dist- Ahmednagar (MS). He
reported 29 species belonging to 3 familics. Kalawate and Patole (2018) reported first record of a trogid
beetle (Coleoptera: Scarabacoidea: Trogidae) from the western ghats, India.

Conclusion

From study area, first time author reporting diversity and relative abundance of beetles of three
family's viz., Carabidae (ground beetle), Meloidoe {blister bectle) and Tenebrionidae {darkling beetle)
through extensive survey, The study revealed total 13 species of beetles belonging o 12 genera scattered
in 7 subfamilies viz., Brachininae, Harpalinae, Meloinae, Tenebrioninae, Pimeliinae, Platynontini and
Tenebriominae. Among these Darkling beetles was found to be dominant in number (46.1 %) followed by
ground beetles (30.8 %) and blister beetles (25.1 &4). In general observation it is observed that the density
of begtles was going to be decreased due to- increased human interference us well as altered environmental
conditions.
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Table -1: Beetles with diagnostic features and distribution of Carabidae, Meloidae and Tenebrivinidae families.

Family and subfamily
und generic name

Diagnostic features

Distribution

L. Carahidae
a) Brachininae

Bombardier beetles are ground beetles, which are most notable for the
defense mechanism that gives them their name: when disturbed, hey eject &

Brachinus is a genus of ground beetle
native to the Mearctic, Palearctic, the

I, Brachinws | o1 nowious chemical spray from the tip of the abdomen with a popping Near East and North Alrica. Hssties in
hexagrammus Chaudole | o The damage caused can be faml to atiacking insects. o this genus are commanly referred 10 as
bambardier beetles can direct the spray in a wide range of directions. _Em.__“_ma_&. beetles. Found in tropical

region of India.
b) Harpalinae Patiern of spots on the elytra and thorax. Adults measure approximately | The species occurs in the drier parts of

2, Anthig sexgufioig
Fabricus 1773

4 cm (1.5 inches), are black with six relatively lorge, white, dorsal spots
(four aver the elyten and two on the thorax). Other patterns are possible
although the pattern is always symmetrical. The larva has a flattened form,
a lorge head capsule, and prominent mundibles. Species of Amthia can
spray @ jet of formic acid up to 30 centimetres (12 in), which if not treated,
cun cause hlindness in animals which haruss the beetles. In general the
bectles are large, armored, fast-moving, with prominent, powerful, sharp
mandibles. Some are diurnal predators in semi-arid habitats, some are
nociumal.

South Asia. It is common in the scrub
forests ol southern India,

1. Chigenius
priffermorius M.

4, Chlaenius Sp.

Bright metallic green, sometimes tinged with bluish. Characters, head
shiny, pronotum and ¢lytra more dull ventral surface black ell appendages
orange/brown except antennomeres 1-3, which are often paler front angle
of pronotum prominent, with inconspicuous pubescence basal impressions
of pronotum small, but distinet, rather shallow elywra dull, with fine
yellowish pubescence elyiral sriations fine, basically rows of small
punctires mandibles short, curved, left mandible no more than slightly
longer than eve; scrobe extended mare than half length of mandible.

Chlgenius 13 a large and
diverse genus of ground beetle. It 1s
native to the Palearctic, theNear

East, North -Africa, Afrotropical FEELOn,
and the Nearctic. The genus Chiaenins
Bonelli, 1810 reported from four agro-
elimatic zones of Rajasthan,

—
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II. Meloidae
¢} Meloinas

5. Mylabris pusiulato
Fabricius, 1775,

Blister beetles are beetles of the family Meloidae, so called for their
defensive secretion of o blistering  agent, cantharidin.  About
7,500 species are known worldwide. Many are conspicuous and some
are aposematically colored, -announcing their toxicity to  would-be
predators. Cantharidian, a poisonous chemical that causes blistering of the
skin, is used medically to remove water and is collected for this purpose
from species of the genera Mylabris. The adults feed on Powers and leaves
of plants af such diverse families.

Several
waorldwide.

specles are  distributed

6. Meloe proscaraboeus
Linnacus, 1758,

The blister beetle penus Mefoe is a lorge, widespread group commonly
referred to as oil beetles, They are known as "oil beetles™ because they
release oily droplets of hemolymph from their joints when disturbed; this
contains cantharidin, a poisonous chemical causing blistering of the skin
and painful swelling. Members of this genus are typically flightless,
without functional wings, and shoriened elytra,

Reponed from several states of India.

1. Psalydohita Sp.
Peringzuey, 1909,

This species belongs to the group of P, atripes and is phenotypic ally
similar to P. be queertic. It differs from this cbntral African species
because of male antennomeres more robust and less slender, antenmomere
Il not twice but I.5 times ss long as IV, male temples converging
posteriad and not parallel, elytral chestnut ground colour clearer and
setation with less evident longitudinal stripe.

Worldwide distribution

11, Tenchrionidae
d) Tencbrioninge

8. Flatinosus
pancHitipen
Mulsant and Roy, 1853

Body elongate, oblong, robust strongly convex, glabrous and brownish,
length 17-20 mm, head emarginated apically and fringed with short
spines, Clypeus broadly emarginated apically. Eyes small and finely
flattened. Antenna longer than head with segmemts 7 to 1lunequally
projected on one side. Elvtra almost twice as long as wide broader line ;
apices narrowed and deflexed apically.

78] Abkurdi Pune Research team
recorded this beetle from Mahirsshira
(Melghat Tiger Reserve). India: West
Bengal {Haora), MNorth India (State
Indin series, 1996).
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9. Ganocephalum byline
Waller, 1858

Gonocephalum is a genus of darkling beetles, common pame false
wireworm in the family Tenebrionidac. In the species of this genus the
body is quite elongated, the base of pronolum is usually slightly narrower
than the base of elyire, The hind wings are developed.
Adult Gornocephalum are active on the soil surface, and tend 1o damage
dicotyledonous crops more severely than monocots.

India (Andaman island, Sikkim,
Uttarakhand, Uttarpradesh and  west
Bengal, Kamataka), Borneo, Indenesia,
Mualasia, Philippines, Sri  Lanka,
Bhutan, Mepal, Japan, Korea, Russia,
Yunnan, China, Vietnam, Fiji, Hawaii.

€) Pimeliinae Darkling beetle. Length variable about 1.2 w L& cm. elongated, sub Dristribution = ot reported earlier.
|0, Adesmia monilis parallel apex narrow and rounded, posterior end convex, ash colored,
Klug, 1830, mederutely shining, head densely punciute, vertical ridges on wings.
) Platynontin Small bedy, body dark brown to black, shiny, moderately convex, densely | Burma, India.
| 1. Notocorax minimus | and distinctly puactate, Body length 9-11 mm. Head dense, antennae

moderately long and wide, Pronotum rounded, puncuration large and
dense. Elyire composed of 9 rows connected at apex. Wings entirely
reduced.

12. Rhyrinota indica
Schoufuss, 1872,

Darkling beetle, grey-blackish colored. Measured sbout 1.0 ta 1.5 cm in
length. Elytra well developed. :

Bombay, Maharashtra- Melghat Tiger
Reserve.

g} Tenebriominae

| 3. Tribaliuwm castamm
Herbst, 1825,

Body oblong-pargllel, depressed and reddish brown. Head without
vontoe] ypeal suture and gense widened moderately, eyes enlarge, ; antenna
with last 3 segments forming a distinct club and segment 9 nearly as wide
as segment  § pronotum widest at middle, sides evenly curved, anterior
nlm'gin nearly straight and posterior margin bisinuate; Elytra 2 times as
long &s wide, broadest basally, narrowing eniformlly w apex, surface
coarsely punctured. Species usually smaller, 3-4 mm long.

India: West Bengal (Haera, Calcutta,
MNuorth 24-Parganas) throughout India
and Cosmopalitan.
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The present study la carricd oot during the study period Jan 2014 to Diec
2015, Tt deals with the asscssment of water quality In terms of physical
parameters. The water samples were collected from three sites of Dedargann
dam which supplies water ta Diuile city of Maharashtra state, India, Certain
physicsl parameters like colour, edour; remperature, pH, wrbidity, total
dizsolved solids [TDS), ete. were assessed. The results were compared with
the standards presceibed by National and Intcrnational agencies like Warld
Health Organization (WHO), International Standard Institute (150} and Bureau
of Tndian Standards (BIS). The results reveal that the  values of physical
parameters Gsted were (ound to be in the prescrbed parmigsible Hmit Thes,
the water Is suitable for human use.

Key words:- Dedargaon ddm, WHO, 15[, B3], Waler guality; Physice-chemical
parameters

INTRODUCTION

“Water is a lguid of life”, as there can be no lile possible witheut water, Water
is the key compound and indispensable for life. The superiority of water
requires for all living organisms which includes plants and antmals. Man
consumes water for various purposes like cooking drinking washing, etc
Every aquatic body is able to absorh some amount of contam|nation without
any serious impact attributable to dilution and self purification factors. The
waler resources are supportive or potentially helpful for human being [Patil
etal, 2012)

Water is God's creation and Pollution is man’s contribution

Pollution makes changes in physical, chemical, radinlpgical and biological
factors of the resources. It happens due to various activities of human beings.
Az a result of theése varlous anthropogenic performances, the water quite
¢ften becomes In paor condition for various uses like domestic. drinking
purposes, industrial, lrrigation purpeses elc the water bodies are also
polluted by the release of sewage or iriduskrial wastes. Mostly pollution begins
from the removal of wastewater following the use of water for 2 wide variety
of purposes. India is stll readering polluted water day by day and the
circumstances are declining gradually due to careless performance of its

Mational Conference on Challenges in Life Sciences and Agrobased Industrics for Rural Development -Z019 |
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society (Sivalingam, 2018). The increaged use of metal-
based Fertilizer in agricultural revolution of the
Eovernment could  resull in  continued risp in
concentration of metal pollutons in  fresh Waber
FESEFVOIr due to the water run-off, Also faycal pollution
of drinking water causes water born tlisease which haz
led to the death of millions of people, (Adeleml and
Awokunmi, 2010).

Description of study Area:

India is a vasg COUNITY; it meagures the area of about 806
millicn acres,  The area which was undertaken for
investigation is rural districts of Maharashira (India),
The Dhule district is also known as West Ehandesh and
citegorized as districe head quarters since 1960, Dhule
district was Situated between 73°47 and 75711 East af
longitude and 20°38" and 223" MNorth latitude, I5 the
westernmost of the districts of Northern border area of
Maharashtra Stake.

D on Storage Dam

e rRaen dam was situated on Anwar nala which
wag-joined by River of Panzara, The Construction of the
dam was completed in 1885, The basement of dam
Water storage capacity clevation extended on 50
meters, The lwve waber srorage capacity of the dam is
15237, The overflow (maximum) water storage
capacity af the dam s 346,70 meters. As well ag the
minimum water storage capacity of the dam 1s 338,10
meters. Bul intake capacity is 34230 miters Tha
Dedorgaon dam | tomparatively small reservoir it
supplies water to dhule ¢ity, It covers 18 U of city ares
and It Is 15 km away from the city. Fram this SOUTCE,

water supplied at the rate of 5 MLD, The Capacity of
Dedargaon water works after increasing the capacity of
Dedargaon tank The pure water is stored at Malegaon
LGSR and from this storage tank the water i« supplied to
Various regions ie. Malegaon Naka, Mohadi, Mahada
wasti, Dedargaon.

MATERIAL AND METHODS

For the collection of water samples three sites were
selected from the dam sits Maonthly collecdon of
samples was taken in morning tme. The water samples
were collected In sterilized fass bottle with screw Capk
After the collection, the samples were labelled as per
date of collection, siie number, timing of collection st
Temperature was recorded Immediately on site after
callection of samples,

After  collection,  the sample  were  immediately
transferred to laboratory fur analysis of EC Turhidity,
TDS ete, These parameters were measured in laboratory
by different methods are shown In table-1A The
analytical methods were followed are described by
NEERI (1981), Trivedi and Gorl [1986) and Kodarlcar
(2006,

RESULTS & DISCUSSION

The statlstical analysis of wariation in physical

parameters during study period Le, Jan 2014-Dec 15 i5
presented in table-1; likewise seasanal variation plso
shown in graphs, From table and graphs, it is observed
that the Auctuation of all these parameters was due to
seasonal and environmental changes,

Plate-1: Dedargaon dam

Int. | of Life Sciences, Specinl jssue Al3; December, 2009




Sonowane and Potole, 2019

Colour

The pure water has no colowr. Throughout the study
perind the before treatment colour of water body Le
Dedargacn dam seen greenish in the winler season, in
summer it appear a yellowish colour and in the
monsoon season it has muddy to brownish colour
Whereas the after treatment water is colouriess during
the study peried,

Odour;

In the present study the Dedargaon dam  before
treatment water has odour frea in the winter season. In
the summer season the odour of the water body has
fishy and obnoxious smell while in the monsoon it gives
muddy amd soapy smell. The after treatment waler
. which Supplied by municipal corporation is adourless
and somewhat chiorinous smell throughout the study
perind.

Temperature:

The before and after treatment values of water
temperature was recorded in summer ie, {3031 £ 089
o¢) and (29,94 + 0.B4 °C) respectively. It was slightly
decreased in monsoon (30,33 & 053 °C) and (296 £
.45 °C] whereas during winter season, It was {2746 =
0.81 °C) and (27.09 % 0.76 °C) with significant seasonal
varkations [P< 0.05, F1 11 4789 before and 4963 after
treatment] during smdy period. The water temperiture
shows significant positive correladon with alkalinity,
BOD, Chlaride, GOk at P< .05 level while at P< 0.07 tevel
with hardness, pH and TDS [t showed negative
significant correlation with COD, wrbidity at P< .05
lewel while at P< 0.01 level with DO and nitrates belore
treatment, Whereas alter treatment it shows positively
significant correlation at P< 005 level with alkalinity,
BOD, Chiaride, and hardness while at P< 0.01 level with
€y, pH, TDS. Negative significant correlation ar P< 0.05
Jevel with EC and turbidity while at P< 0.01 level with
COD, DO, nitrates.

Winver

Mansoon
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Tahle-1: Pearson co-relation table of EE'_E_Q_I_. dam (Before reatnent)
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Table: 3 Prarsun co-relation table of Dedargasn dam (Afrer rreatminig) Ex
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#=Cenelatiom |t sigrificant a2 0.00 bevel (2etailed)
W erelstion is spnifica o 003 bevel (1-ailed)
Bhagde et al (2016 2) measured temperature 25% o34 pi:

o at twe sampling stations from Aasdhala River in
Ahmednagar District. Bhagde et of (2016 b) recorded
minimum temperature 30 C in the month of December,
32 * in August and 37 °C in the month of March from
Doveale Lake (n Sanpamner Taluka of Ahmednager
District of Maharashtra State, Indla Dahegasnkar
[2016) reported seasonal varlation in physico-chemical
parameters ke water temperature the maximum wWater
remperature [35.1 °C) In summer season and minimum
[24.4 °C) in winter season, [or a period af June, 2005 to
May, 2007, Fule ef @/ (2017) recorded the temperature
range between 22.00 C to 36.50 "C ie. lowest in winter
and highest ln summer during the year 2008-0%, from
Sarangpuri Lake, Dist-Wardha,

UREL I[-JET.FH

Int. | of Life Sciences, Specwl Issug A13; December, 2019

The maximum before and after treatment mean values
of pH was recorded in summer Le. (7.4 & 0.054) and (7.3
+ 0.032) respectively, It clightly decreased In monsoon
e, (7.4 £ 0.057) and (7.1 £ 0.042) respectively, whereas
during winter season it was (7.3 £ 0.043) and [7.14
(046 respectively, with sigaificantly significant
seasonal variations [(P= 0.0%, Fz a1 09545 and 4.019]
before and after treatment during study perind, Before
treatment it shows positive correlation significant level
at P= (.05 with alkalinity, BOD, Chloride, €O, hardness
and TOS and at P< 0,01 with temperature only while it
shows negarive significant correlation at P< (.05 level
with DO, EC and nitrabtes, Whersas after treatment LT
shows significant positive corvelation at P= 0.05 with
alkalinity, Chloride, COz hardness and TD5 and

| 279
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correlation at P< 0,01 level with emperature. While it
shows negative significant correlation at P 0.05 level
with EC and nitrates and at P 0.01 with DO,

Prasad et of [2014) ohserved the maximum pH [8.d]) at
site Kadlyampalli and the minimum [7.7) at Voddipalli
yillape. Tandale and Mujowar [2014) reported that
lowest pH value was noticed in the september [6.68)
and high in Movember [7.36). They noticed that the
values of pH are within the range ol permissible limit of
drinking water quality standards [WHG) Bhagde et ol
(2016 a) stadied physico-chemical parameters of
Aadhala River. They observed that the changes occur in
pH and recorded pH 62 to 7.5. Bhagde et ol (2016 b)
phserved minimum pH 7.67 in the month of August, 7.3
in December and maximum pH was noticed in the
menth of March Le. .1, Dahegasnkar {2016]) recorded
maximum pH (B.15) in the month of August, D6 and
minimum [7.62] in October, 2005,

Turbidity:

The maximum before and after treatment values of
turbidity was recorded in monsoon ie, (2378 £ 0.16)
and (0632 & 0,067) respectively. It was slightly
decreased In winter Le. (169 £ 0,092) and (0544 £
0.022] respectively, whereas it recorded minimum in
guramer i, {1514 & 0,17) and (0454 + 0.03%)
respectively, 1t was noticed with significantly significant
seasonal variations [P< 0,01 and P< D.05) Fr 1L66
birlore treamment and 3731 after treatment during study
perind. Before treatment it shows: significant positive
correlation with DO and EC at P« (.05 level and with
pitrates @t P< 001 level. It shows negative significant
correlation with BOD, COg, Temperature at P= (.05 level
and at P= 0,01 level with Chloride. While after treatment
it shows significant positive correlation with COD, DO,
EC and Nitrates at P< 005 level whereas negative
significant correlation at P< 001 with alkalinity and
correlation at P< (L05 with BOD, Chloride, hardness, pH
and temperature et

[ Tahle - 4: Statistical Analysis ol physical parameters during [2014/15)

P valwe | Significant
S, Stal, F- - R- summary | difference  Amonpg
SEasomn Mean | Dev. Error ¥aloe | Value | Sguare means [p<0.05]
| Temperature

Summer | 3031 | 2492 | 088 L fos
Refore Monsoan | 30,33 1A9R | 05297
Treatment | Winler 2748 2275 0.205 4,789 0.0193 | 0.313%

Summer | 2994 | 2351 | 0.8347 i Yes
After Monsoon | 2696 1266 4476 4. 68
Treatment | Winter i70e | 213 753 n.o1de | 03212
pil
' Summer | 7.6 0.1808 | 0.063% b Yes
Before Monsoon | 7.4 N.1309 | D.O463
Treatment | Winier 7.4 {11149 0.042 1152 00004 | 05231

Cuntmer | 7.3 11195 | 00423 Yes
Afeer Moncoon | 7.2 10535 | 00189
Treatment | Winter 7.1 0.141 0.05 10,23 | 00008 | 04935
Turbidity

Summer | 1.514 | 0.4693 | 0.1659 Yes
Hefore Monsoon | 2378 04261 | 01506
Treatment | Winler 165 0.259 05914 1046 f.0006 | 05038

summer | 04538 | 01112 | 0.0398 ’ Yes
After Monsoon | 06325 | 0.1881 | LDGE6S5L
Treatment | Winker 0,544 iL.{kG LOZE] 6 27310 00411 | 02622
TDS

Summer 12A.5 £3.9 B9 114 Ho
Bafore Monsoon | 178.1 1441 | 5094
Treatment | Winter 1956 | 2228 | 7.869 L1%4 | 03407 | 009746

Summer | B0.E5 2405 3.504 ns . Mo
After MppEoon | BLTS f.640 2351
Treatment | Winter BR.13 1543 5451 NS4 | D594 | 004511

250 | CLSAIRD-2019
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Tali et of [2012) studied the alterations of turbldity
within Aug-2010 to Jul-2011 the values of turbidity
ranges from 29 NTU and 22.8 MTU at sitte | and from
3.6 MTU and 23.8 NTU at site 11, which was loweest in
summer 2011 at sice 11 and highest in the monsson at
cite Il of the River Narmada at Madhya Pradesh India.
Dhate and Pachiore (2012) recorded the walues of
turhidity ranges from 0.1 b 0.4 NTU which [all under
the desirablz limits prescribed by WHO. Sahu et af
{2015) showed the lower turbidity ie. 3 NTU at station
51 and higher turhidity Le. 21 NTU at station 32, It was
noticed doe to the disturbance by anthropogenic
activity,

THS:

The maximum before and after treatment values of
wrater TDS was recorded in winter e, {193.6. & 7.87] and
{8813 & 5.46) respectively. It was slightly decreass in
summer Le. (1865 &+ B45] and ([BD.25 + 851)
respectively, while it was recorshed iR monseon e
[1781 £ 5.044) and [B0.75 + 2358) respectively, with
significantly significant seasonal variations (P< 007 and
P< 0,05) Fru 1134 hefore treatment and 0.542 after
treatment during study perlod Before treatment it
shows significant positve correlation at P=< D05 with
Chiaride, C0s, hardness and pH whereas correlation at
P 0,01 with temperature, 1t shews negative significant
corralation with DO and EC at P< (.05 level. While after
treatment it shows significant positive correlation at Ps
001 with hardness as well as temperature and at P<
0.05 Jevel with alkalinity CO: and pi. 1t shows negative
significant correlation at P< 0.01 with DO and at P< 0.05
Teiral with COD and EC

Lubal et af {2012) recorded the Muctuation of TDS valies
in the range of 178 mg/ L to 290 mg/ L. Thay naticed the
maximum values of TDS in May and minimum in
Becember from at Mhaswad water reservoir of Satara,
According to Aggarwal and Arora (2012) of Kaushalya
River TDS values ranged between 152ma/f L to 2532 mg/
L and stated that the water with TDS can be considered
to be good. Dhale and Pachkore [201Z] recorded Total
Dissolved Solid (TDS) noved from 552.00 mg/ L to
1183.00 mpg/ L Tall et af (201Z) recorded the TD3
values ranged as 230 mg/ L 1o 345 mg/ L frony site | and
190 mg/ L to 360 mg/ L at site 11, Which was minimum

in January, 2011 and maximum in the month of july,
2011,

LiIE

Int. | of Life Sciences, Special lnsne A13; December, 2019

CONCLUSION

According to observations, considering the physical
analysis the water samples were found to permissible
timie. Related recommended standards assessment. ol
the dam water guality parameters vilhies, i1 wWas,
pheszrvad  that 06 parameters Le Coior, - Odar;
Temperature, pH, Turbidity, TDS during study period all
the samples were found within deslrable limit for
domeste as well as drinking water. It was ebserved that
the maximum possible concentration of Turbidity in the
rriny season, As compare fo after trestrent watér
samples, hefore treatment water gamples  found
unpleasant, that may be poliuted due to Aooding
agricaltural runoff, anthropogenic activitles ete

Conflicts of Interest The authors stated that no
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The present study i aimed. o evalunte the changes in ol pratein, fosal
chalestorol content and the glucess in mustle o Charnp mngreuliy wier
exposnre ta 4 sub lethal concentration af Cypermothrin and Fenvalerase,
It wis founid that as comparad 1o econrrol the total proteins wers red el o
uther hand batal cholpsteral and v teis Was increased with increased perlod
ol e¢posure to hoth 1:E5ti1:ld|:s-"1‘lﬂs study will reflect the role of those
hiockemical parmmeters for assessment of aqualc pollutian =5 R as e
noturnl pesticid es dee concerned,

Hevwords:  Channa marulits, Cypermethrin, - Fenvalerate, Blochetdcl,

Fropem.

INTRODULTIGN

Cypermuthrin and Fervilurmte are swiduly vsed as pesticide all gyer the work
tu increase the production of food grains and gther agriculiural-products
(Bhei e al, 2015] and there is increased risk of food being contaminaied wiln
the insocticide, which may harm bemans and domesticated smbmnals
Cypavmethrin and Feavalerate produce drastic effects bn fishes (Parnle et ol
2016]). Hischemical and physiological omarkers are Feguently used for
detocting or diagnosing sub lethal effects in fish gxposed to dilferent toxe
substances [Mimali and Deepronil, 2017), The pesticiches can severily affeciy
the physislogical and health status of the lish (Bhol and Patole, 20018 The
mast taxicants exert their effccks af bagc level of the orgamism by reacting
with sizymes or metabulites and ather functinng) comipinests ol the cell. The
present study sined to deserming the sub lethal efleces of Cypormethiun o
Fenvalerate nasome seletted schemical parameters of Chasna norutiey,

MATERIAL AND METHODS

he [resh warer fish Channg marfios welghing (1545 g] and Sength [ 1002
em) were colleciod Tram Xan and fanzara river uf Sakrl Tahsil [Dhule). Live
lishes weee braught to the lboratory dnd thoromghly washed ynrder tmp
water wnd acclimatized in laboratary conditions for 15 days, They were fed
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with stancard fish diet [Tolyw grow certifted company).
Water in the tank was changes alter 2 doys of interval,
Technical grade Cypermethrin (25%) and Fenvalerate
[1SAGRD ASIA), 20% (EC) were purchased from Sushil
Agricultural pesticide and fertilizer Agency.

The fishes were divided into a 4 group, each greup of 10
healthy fishes were transferred to plastic teugh having
tapacity of 10 ltres and they exposed separately to
LA sub lethal concentrations of Cypermethrin {0,138

ppm) and Fenvalerate (0,25 ppm). One group was kept
as control, A the end of exposure period, fish were
randpmly selected for biochermical study. Tirgue ke

moscles  was  dissectéd  Gil Trom  contvol  amd
experimental fishes. Estimation of ! glocose was
done by Phenol-Sulphuric acid miethod [ Barham and
Trinder, 1972), total cholestéral [W) with the method
{Zackis, 1953) and total proteins [(gfiong]  was
estimated by Lowry et al. (1951)

RESULTS & DISCUSSION

Glucose, Cholesterol and Proteln of fresh water fsh
Chamna marulive  exposed  to 3040 sub lethal
toncentrations of Lypermethrin and Fenvalesaty shown
In table 1 and 2 a5 well an ligure 1 and 2 respectively.

Table 13 Glucose, cholesteraland protein of fish Channg marwlies exposcd to sub lethal concentrations Ajge

(i Vibppm ) wf Cypermiethivin.

Parmimoteis Cantrol 354 dpse COnCEnLration ikl L‘y‘prnﬂtlh rin

~ 2&h 18 h T a6 )
Clibeaws [mgfil) 42.33:1L.B S.53¢1.1 59349t 1.6 GHAG11 5900008
[ Muscla) | L [6.96] * [13.76)* 1909 (23.26)*
Chplesterol [g/dl) 13300427 1330325 1407430 CM4ATHMEZ 15342030
[Musclo) (7310 {12.36)** [14217°" [19.10)*
Protein[mag/dl) 10.37:0.57 B.3420.45 7505 D.41 7.2740.10 6.56 1 030
i Muscio) (-2434) (-38.24) === {-12:64] *** [-58.07) *=*

Tahfe 1: Glucose, cholestérol and protein af Gsh Channe maradies exposed 1o sob leithal concentyathong A

(025 ppm] of Fenvalerate,

Porameiers -ontrol 3¢ foxpconcentration of Fenvalerace

- 24 h $Hh ~ 72h 06 h

Ttdurase mgidl) 42.313+1.4 650815 49.34+1.2 5H.B641.0 6190215
{Musche) [B.56) * {14.20} ™ _fzaAa) [31.61]%
Cholesterol (mg/dL) 14800227 14903424 16507423 1524334 15473500
giusce] . [BO0INS  (LI3)NS _ (225" "
Pristetn {:ng,-':ll ] 10A6t0.57 L3k 46 HOYe B2 B0 120,10 7532031
{Muscle) [-2.29) N% (+Z8.05) * (-20.39)" = [-37.58) =

Pean -+ 50, wilues dilfer significantly [p<0.05] withis same colump,*Skanificant value p<0.05, "> p<0.01, *** pabill, M5 = K-
Stgnilicant [pa0U5). Vialues in the puareathesls are percentage change over control treated as |00 pee com,

| 3/4" Sub lethal concentration of

Cypermeathrin
| i

ey i & i

mEIJ'.dL b [= 11 & jdu

=il K | E-LAT

H_ﬁ &= S

[T} [r——
L == I hiilesgpagd Pagiliees = s

[ Biechemical parameters

Figure 1: Glucose, cholesteral and pitotein content of fish Chemae marwlas sxpoged b sub lethal concenirations 3710

[ 18 ppm ] of Cypermethein

papac gLy fid

It |, of Life Sciences. Specinl laroe A13; December, 2079 If

= |



kol i Potate, 2018

3/4th Sub lethal concentration of
Fenvalerate
m -
150 ! E - ikl
mLﬁiI'. pis ] | E - AN |
ETa - _— =— — mddn
=} ﬂ-—- ¥ [ il
LEhipp i Chivdsl gl ifiem 5

= T

Riochermical Paramelers

Fipure 2: Glutese, cholesterol ond protein content of fish Champa moredivy exposed (o sub lethal concentrations 3 /40

(.25 ppm) of Fenvalerate,

Cypernmoethrin

TT'he amount of glucese in the fish exposed o 340 sub
letlal concentration ol Cypermethrin recorded as 43,33,
LOS3, 5334, 56 and 5990 mp ML In contral, 24 -, 48
by, 72 hoand 26 b of expogure respectively. It was found
that the glucose lovels wore increased significantly as
compared o control grovps. Similarly the amount of
chalesterel for sonteol, 24 b A48 b, 72 0h and 96 b owas
fovimil ter contal T2 300, 133,03, L7, 14573, and 152432,
Thgse I]Huam,*:s s the level of chabesterel was Tound ko
be nereased, On other hand, the protein content in the
lish after expesed to 34" Cypermethirby was Tound o
contaim 0T, B34, .50, 7.27 and 656 rr|.|[,|'].|1. ol protiein
bncontrol, 24 h, 48 b, 72 hoand 96 h respectively. Pratein
eantedt-was decreased significantly than canbral groups

Fenwvalerate
The glucose level In 24 b, 48 h, Y2 b and 96 h exposure
Twas found to contain 46,50, 49,34, 5886, 61.90 mig fdl.
and in coptrol it was found to be 4233 mgidl.
Chigosg contént was  incresded  significantly  wihien
EuI|||,,'|».'1:|'E|'J o cnnbeed proups. Wheress the amount of
cholesteral in the fish after exposed to 3/4% Fenvalerate
veas Tound Lo contmin 149003, 1507, 15243 and 154.73
and mwean contral was 146,00 me/dL for 24 -k, 48-h, 72 h
UGh | oond conbrel respoctively. The Cholestorol was
fawned b Be shghtly inceeased. The amounts of 1ol
protgin were foand 1o be as 1036, 10003, .04 801 anmd
751 |r|.ﬂ_|"|'Jl. in EﬂnLl‘*uL _:.n'.“i iy AH |'|I TE W oand 96 K
respectivehy It means the values of fotal profein were
decraased significantly,

Blochemical parameters are sensibive indéy to chanpe
i Lo pesticide 1ogicity and can constitube Important
wols in toxicologieal studies (Balarlo e pl 2012},
Hince, the purpose of thiz worek 15 o evaliaie che 3 g0

1o | CLEARD-20019

guly Jothal effeck of Cypermethrin and Fenvalorate on
gome selected biochemical parameters, Besiilt showed
that glcose and cholestersl increased  significantly a8
the cowncontration of the toxicant increases Similar
result was recorded by Ojutiky e of [2003) They
revealed that a significant increase in ghicose and

# cholesterol level in the Channo marelivs cxposid o

3ja= sub lethal coneentration of Cypermethen and
Fonvalepate  lnsectleide.  This peswalt was alsa
corriborated by the findings of Vishal (2012]; Pallavi o
af [2016]; Sharmila and Kavitha, [2017). The decroase m
protein. during Codmium chloride and Bogar exposaie
IR LY be due 1o mereated  catabaligm  and  decrossed
anahelism of proteing m  Creechrowmis nilocices  dnsl
Chanaa sbrialug (Al-aspgah et ol, 2015 Bhandiere o o,
201611 Mahamad et ol (2016 reparted that choicsieral
and plucese were  Increased significantly and  botal
prratoin were dacline in common carp, Ceprines carpie
exposed o Cadmium and lead, The detrossesd  of
protein woder the Cypermethnn and Feavalerato siresy
noticed (n the present study may be doe o ihe
utilization of aming acds in the varooc caabolic
reactlons. Decrease in protein content may be due o
inerppsed proteolysis (Chandea ef of 2007; Subburaj e
af, 2018]) or It may be due o meetabellc wiblldaon of
the ketoacishs o glucogenests pathway for synthesis of
glucose |Mehea and Singh, 2008 aod Maji et af . 20LH],
Ay et ol (Z0T8) found that the levels of plucose al
cholesterol were increased in Mile tlapia, Sreachremis
milotieus and Afmcan fish Slaras gariepiees, Al-Otaihi e
af |20019% shiwed that elevatid level of glocose inocal
fish, Llorios gorepinus exposed to dinzinon, The bevel o
blood  glugose  aed  cholesterol  were  significant]y
increased while profeins were decraased significantly
obeerved by earlier workers vizy Sehead et ol (201897
Maii et ol [ 2019) and Dkey, [2009])

Inf, | ¥ Life Beivinees, Special fesie, A3 Decéinbr, 2019
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COMNCLUSTON

Cypermethirin  and  Fenvalerate  are  important
insectivides in agriculture; their toxicity 1o aquathe [sh
has been ascertmingd as a0 result oof flew from
agricultural land near aguatic vivers or lake because of
irrgational farming. The evidence of effect on some
biochemical parameter in the blood and organs of the
fish should make us reduce b incidences intp aguatic
biwfies,
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Effect of Yoga practices with suryanamaskar on flexibility, BMI, Hh
level in underweight anemic college students

Nandre YM! and Patole 55

‘Department of Zoloagy, Karm. A. M. Patil Arts, Comerce 8 Kal. Annasaheb M. K. Patil S, College, Pimpalner, Clisy
Dhule. lndiz
“Proffesor, Department of Zoalogy, 5. G. Pacil Arts. Scl, &Commerce senior Collage Sakri, Dist. Bhule India, -

Email: yogesh.pandre @ g mail.com

m'm!u.uar_&}jfﬂt&}mdfﬁtﬁ'ﬁ:ﬂ';ni:tﬂiz,eﬂ#nrTﬁmsurymama;-_hm;m
Rexsbilicy, BM1 :ind anem in undepweight anemic college students. Ansmis

hampered the strength, efficioncy and heaith.Yoga has become part and

partial of ogr healthy §ife and empowerment. For this sudy, 58 underwright

(BMI < 18.50 ) and, ancmic soudents aged betwon 1822 years who wers
. wilingly to participate in the program were seléctod randamly. as subjects
aw . [rom Sevior Coflege , Pimpalner, DhulefMs] For 60 days: program from 15t
ERRE L '-_H";_.ﬁ"'ﬁ'ﬁji Nov. to 30% Dec, 2018, They were divided into an experimental group and a

Elfect of Yoga. p tiees with  Cootrol group Yoplc practices wers progressively introduced o the

sutyanamazkar on flesihiliey, BMI,  experimental group on six day in a week for nearly 60 0 70 minutes.The

il Tevel i bnderwelght anemic  therapy wae carriad oy in the gvening from 5.30 pm to. 645 prvin Maratha

ulfige students, g, | sangal Karyalaya, Pimpainer, Dist. Dhule: Th control group was AUt expased
Lo any yogle practices. Assesmont has been done before and after study for the
‘parameters Uk fexibiliy, height, welght sndHb% for hoth groups. After the
Yoga therapy every student showed significant. positive improvemant in

Moxibility, weight gaining and Hb level dmong experimental group wihen

compared to cantrol group, Flexdbility, BMI and Hb level showed a significant

impravement.

EE? dsi Vogi, suryanamaskay, BMI, Flexibiility, underweight, b ete.

INTRODUCTION

Flexibility is an imporant ahility for health related fimess. Lack of flexibilice
In back can be cause for bad posture, badk pain and many more may be due o
cimpression of peripheral nerves, With good flexibility an individual have
greal ease movements, less chance of injury during movemens (Millor 2006].
The practice of asanas is one of the hest ways to improve lexibility, There sre
plenty of studies have been done 1o see the effect of yogic asanas en Nexibilicy
and suryanamaskar is itsell combination of six asanzs(Hhavanani 2011].What
happens when you are underweight?Some people might be underweight
genetically. others are probobly under the mark because they don't get
Tequired nutrients to remain in the pink of health,
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These: puirients are not reaching where they should
because of lack of consumption or iImproper absarption,
In such condition Immune system takes a i, dilfieul| o
fight infections and lness, individual will slso be mors
prome {0 {ln and poeuamcnia.Being anemic and extremsaly
slender could also affect menstrual cyde in females: MC
will be lrregular or completely stop due to lesser
eabrogen. There may be lethargic, fatigued and hwwer
stamin [Google-by Shrishti walia)

Hiowr does yopa help yon gabn weight? Yopic asana alone
may elicit a positive improvement in the body mass
index [Aloke 2016). Yopa Is such an incredible workous
that it has solutions to almost sl health-related
problems Yoga s a mind body therapy it addresses
problems like poor metabolism, stress; lack of appetite
and digestive imsues. While it helps overcome these
problems, it alse stabilizes flexibility, weight and
ensares the right weight gosls. Yoga enhances the
cireulation of axygen and blood and this helps improve
the nutrienls absorption. It also induces the proper
secreticn I:IFEﬂI],I'MH and hormones necded for proper
health [t strengthens the musdes and allows becoming
strong and  Aexible, 1t alse improves  staming of
individuals. Essentlally poga works mainly  towarls
regulating metabolism [Google-by Shrishd walia), In
Incia, @ great need of yoga and yogic practices to he
tught and also to practice yoga, o overcome physical,
mental, and physlelogleal problems, ag it is the curront
= necdA lot of rescarch s conducted In Yoga for the
‘preventiong anemis  (Ramanath  2013).BMI  and
Chidesterol level (Seema Patel and Kamakhya Kumar
2016]), Obesity [Dhara of 0l 2012).

Anemim 15 the most common sllments in deyeloping
countries, especially in women and children, mostly it
encountered in general practice is fron deficiency
anermia and it affect wp to 10% world population {Petry
ef ol 2016, Hasan el ol 2076 and Isaku e of 2016),
Anemia is a medical condition in which decrease In
murmber of red blood cells or less than the normal
gquantity of hemoglabin in the bload Apemic paticnts
have fecling of weakness or fatigus and poor
concentration (Medicing netcom 2000, Merran 2009}
Yoga as & therapy works on the body as a whole:
Increases the RECS production as well as purifies the
Elood. Helps o manage sympboms of aneminHelps to
il'anElH wital Energy in the b-uf.ljr. Im]1r|;n.rr.a mental
kealth, blood circulation appetite and mainkain good
health [Seshadr, 2013).

144 | CLEAIRD-ZD19

Yopga practices can make them emotionally stable and
make them free from peychological disturbances. [k
hedps to control and check emotions, It glves balance of
mind, physically fit and heatthy amd their approach the
foture life without any disturbances [Sharma sf ol
2014). Yoga s a sell discipline method of the integrating
the body, breath and mind and attaining one's full
patential, The antistress and antioxidant effect of yoga'is
in the improvement of hemntalngi-:‘.ul
parameters in anemic patients. Yoga incresses the
circutation of the blood and improves the functiondng of
entire circwdatory system (Meena Sharma and Ritu Gupta
016 and Purchit et of 2013}

benelcial

The Pranayama which ks systematic and chythmic
respiration helps to relax the physical and mental
organs of the body and keeps every cell oxygenated
which helps in metabolism. Psychological  benefils:
Hegular Yoga practice creates mestal clarity  and
calmngss, ncreases body awareness, relleves chronie
stress  patterns, rolaxes  attention  and  sharpens
*conceatration (Sharma Preeti and Pradeep Kumar
£016). Haemoglobin ks the iron-containing  oxyzen-
tansport agent in the red blood cells of all vertebrates
which carrles exygen from the respiratory orging ka the
rest of the hody (e the tissues] where it releases the
axygen bo burn nutrients to previde energy to power the
functions of the organism and collects the resultant Co2

to bring it back to the respiratory organs ko be
dispensed from the organism,

Blopd Hb level is the weipht and quantity of Hb in the
blood messured In gms/100ml The quantity of
Hbfdeciliter or 100ml of blood is determined by
Hemopiobinometer, The normal value of Hb for men is
13-18g/dl and for women 5 115-16.5g/dL Therefors
this study undertaken o test the cffectiveness of yoglc

practices with suryanamaskar in the management oF
Mecifvility, boow BMI and anemic condition,

Objectives of the Study;

1, To help stadents to build their capacity and guality,

£ To provide opportunities for students to be physicaliy,
mentally, emotionally and spiritually empowerad.

3. To make them aware zbout old Todian culture and
social behaviour with in the sodety.

4, To create the awareness in socicty about this new
field of reatment of diseases by Yoga

Int. | of Life Sciences, Specinl fssee, A13 Dvosmuber, 2079
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MATERIAL METHODS

Study setting; The
and Kai. N, K Patl
Indin,

Place of work was Karm, A, M. Patl
an, College, Pimpalner, Dhute [M.5)

Selection criberla; Selsctios was hased an Inclugion and
exclusion criterin ax fallows,

Inclusion Criteria

1] Age group of 18 1 27 years

2) Subjects of bath genders,

4) Willingness towards participation

4} Anemic and underweight [Porar BMI) studenee,

Exclusion Critaria:

1) Stedents who are
}lf:'-ﬂl:'.i.

2} Studonts with cardizc abnormalitics /disease,

3] Female students whi pre Pregnant.

1) Any congenital anoraly and auto immune dizemse;

5] Students suffering from any kind of Uiagnosed / =
clinically seems 1o b h::lnﬂnglmrl}rjnrmupndi:
thsorders,

B8] Body mass index more than 185,

7 Studentswho underwent mdjor surgery,

B) Visual problems,

below 18 years and ahoye 22

Parameters used jn study:

L Flexibility: Extensibility of lower
hamstring musdes Wik
bady,

I Body Mass Index: the fatlo of weight and hight

iii. Hlood bemoglobin lpvel by Hemoglobinmetrr,

back and
taken for ﬂ!'!'lihl“l.'}' of the

Tools used in Study:

L Modified sit ang reach assessment seors chart
and sit-and-reach test box - used for measurement
of Aexibillty of lawer back and hamstring muscles,

li.  Height frame and welghing machine; rg e
height and weight for caloation of bady masg
Eredex,

iii. HHlnglbhinumelmwahuﬁmtlan

Duration of study; The toral study period was of twa
manths (8 weele).

Procedure: Sublects were selected based on inctusipg

and exclusion criterig with & written consent signed by
them for Participation jn the Shudy,

Pl ) r,g'n"-!‘r 111
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Flexibility of fower back . and hamstring muscles was
assessed by madified sit angd reach test score (Tsang snd
Mak Z004) using a sit-and-reach test f ind the seore
wis taken for the consideration, The i and reach test
box (Base: 18~ Length X 12° Widih x 13-3/4" Height and
Top: 27 %" Length ¥ 13 Width, a5 por Lafayetts
adjustable Sit and Reach Flexibility Testar 2007 has
been tested and .foung Bood  test-retest relizbility
(0-994). The sit and reack test soores. (Davie 2000} arg
considered in 7 grades; Very poor (1), Poor (2, Fair (1),
Average (4) and Good (5), Excsllent {E], Super {7]. The
Very poor (grade 1) consist of <-20 score for men and <-
15 foe women, poor (grade 2} consist of -19 tp -0 Far
men and <14 to & for wamen, fuir (grace 3) consist of H
to -1 for mem and -7 to O for women, aversge [grade 4
comnsist of O to +5 for men and +1 to +10 for Waimen,
good (grade 5] consist of +5 o +16 for men and +11 o
+20 Tor women, excellent {grade 6] consist of +17 to +27
for men and +21 pp + 30 for wormnen,

The test involves sitting on the foor with the back and
head against g wall, legs fully extended with the bottom
of the fest against the sir-and-reach by, Lateér om
placing the hands on tap af each other, stretching the
arms forward while keeping the head and back dgalnst
the wall. The distarice has hepn mexsured from the
fingertips to the hox edge with a ruler, Thig becomes
0 or starting poine Later slowly banding  and
resching forward as for a8 pogsible sliding the fingers
#Hong the ruler, holding the fina| Position for pwa
seconds and the distance reached was recorded. The test
Was repeated thepp Lirmies,
nated for the score In this
for consideration,

Standard height and weighing maching have hpan s
for the measurement of height and welght, BMI {WHO
1997) was caleulated by taking the ratia of the subject's
height  [ip meter]  apd weight (i kilogram)
I.e.[wemt,-"hmglstzj. BMI has been divided in to thres
Broups; Low BMI (<18.5), Medium Bi] (185-24.9), and
High BMI [>25).

Bloed hemoglahin leved is the weight ang quantity of
Hemnglohin in the blood messured |y Emis S100ml, The
Quantity of Hb/decillter or 100m) of blood is determined
by Hemuoglobinmeter, The nermal value of hemoglohin
tor men Is 13-18g,/d) and for woemen is 11.5-16.58 /],

The present study was conducted g assesy the
Yogic practices with SUryanamaskay among

efect pf
¥oung
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students who were underweeight (low BMI) and less in
Hb content. The swdy was undertaken at Maratha
Mangal Karyalwva Pimpalner, Dist-Dhule (M5}, All the
subjects of the study were of the age group of 18 to 22
years. The practices were taught six days in 3 week for

1. Markatasana (Twisting pose), Z.FPavammukiasana
[Wind relieving pose)

i Setubandhasana  [Bridge pose], 4.Sarvangasana
[Shoulder pose), 5.Matsysana [Fish pose)

V. Deep Relaxation in Shavasana pose [Corpse

nearly 60 to 70 minutes. Every day the therapy was pose)
carried out in the evening from 530 pm to 645 pm. The VL Pranayama (Breathing practices)
3l subjects were divided randomly into two groups, 1. Bhaserika 3

Experimental group containing 25 subjects and Control
Eroup containing 25 subjects. The control group was not
exposed woany yogic practices. Yoga therapy was

2. HKapalbhati {Short and strong lorceful exhalation
and inhalation happens autematically)
3. Anuloma-vilomalAlternate nostrilbreathing)

introduced to the experimental group, 4. Ufpai
2 Ahraman [Om Chating/ Honybee sound during
The set of Asanas and Pranayama included In the expiration]

course (1]

I Humming in meditative postures- Sukhasana
(Easy posely Padmazana (Lotus pade) f Vajrasana
[ Thunderbolt]

IL Loosening Exercises-Warm ops ; starting . from

. Udpeeth [Chating of Om mantra)

VIl Deep Relaxation In Shavasana pose
VL Humming In meditative pestures- Sukhasana

[Easy pose)/ Padmasana (Lotus pose) [ Vajresana

head, workling toveards the boes, [Thrderbalt)
L. Reck roll, 2.5houlder rotation, 3, Arm robation, 4,
Efbow moversent, 5. Wrist movements, 6, Finger ~ RESULTS & DISCUSSION

mewements, 7. Walst movements, 8. Knee rotation,
4 Ankle rotation, 10, Toe movements

. Suryanamaskar [ One avartan daily Le. 11 times)

V. Aszanas-{A) Standing

1. Konazan (Side bend pose), 2Tadasana and 3.
Wrikshaszona [Tree poss)

[B) "Sitting

1. Vajrasana or Shashankasana (Forward bending)

I, UstrasanafArdhachandrasana| Backward pose)

E Vakrasana [Twist pose)/Ardhamatsyendrs -sana
[Half-splne twist pose)

+  Paschimotonasana [Back stretch pose)

[C} Lying on stomach (prone]

L. Hhujangasina (Cobra pose), 2. Shalbhasana {Leg

Results are displayed on table 1, we found significant
changes between experimental and eontral groups in
femibelity, BMT ond hemaglohin,

Experimental group =deplcts significant improvement
in flexibility poor (Grade 2: -19 to -9) to Average
[GRADE & +1 to +5) [* |, Weight 45.33 tw 48.20 [* |, BMI
LT AQ+=04 101950403 [* ] and Hb 95403 to 12, 26-
02"

Control group -depicts no significant improvement in
flexibility poor (Grade 2: -18 o -9) to Average (GRADE
4 -17 to -§] [NS] ,Weight 45.60 to 45.65 [N5], BMI 17.00

back bend), 3, Disnurasana (Bow pose) W 17.20 [NS]  and Hb 10.00 to 10, 2 [N5),
(D) Lying orn back [Supine)
Table 1
Variahles Experimentsl Group Comtrol Group
Before Yops Mean After Yoga Before Yopa Mean Alter Yopa
Score Mean Score Score Mlein Seore
Flexibility {em) Poor [Geade 2] Average [Grade 4) 0 Poor (Grade 2) Average [Grade 4] -
(TR 1% to -9 e +5 -18tn -9 17t -4
Bl 17.40 = (i 19.50 += (13" 17.00 17.20 [N%)
Ik gl 95 +- 0] 122 4=0.2%* L1000 10.2 [N5)
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DISCUSSIDN RECESsaTy element iy the blood in the pure form [6].

Trikonasan (Budioveky Joan and Adamson Eve 2000
From the results it is evident that the eight week of YORS  and Swam Muktibadhanang Sarmswat] 2006) and ks
with suryaramaskar Programme  showed significant vanations, Sarvangasang [Francing 203),  Surya
improvement g flexibility Jowel The fmding g namaskars, Yoga mudras (kongtryl 20H5) are useful for
supported by the Study conducted by [Shankar and purification of blaad and increazes of bood erlls Foge
Pancholi, 2011, Galan tno ML et al; 2004 ang Bal B, &, Practices hold grept Promise and potentia) the feld of
and Kaur It |, 2009} The finding of Sisndiz o Singh 2017 " medical scipnep, ¥Yoga therapy will definitely EMEREE 4% 3
als revealpd thit a significant improvement found iy major branch g medical trestment and vty
fexibility dup 1o regular praciics pr Suryanumashar, Je become 4 stndard of rare amd Practice |n coming few
may be due regular strefching  exercize inCrease sears Indin has mede BTEat progress i Yogie sciencs
extensibility of muscles rlgnmurl.?.-:a.rutemhn,s. research as evidenced by a number of stlentific and

clinical papers in vErious jourmals,
Fram the results it i also evident that the einht wesk of
SHER - with  suryanamagka, programme.  showed Although Yoga as a therapy i st at the stage of linieaf
significant  Improverment also  in  EM level gf research, advances have bopn miade in wnderstanding
underweight students, The increage of hody weighe may  how to uge these practices for treating varioes diseixes
be due to the decreage of by fat ang increase or body i torrelating its biochemicg), hematalogical Epectrum
mass, Similar fnding alsp reported by Alokssn Son (Precti Sharma andg Pradeep Kumar 201 &]. Krishng
Borman 241 6, Sharma eral 2014 also demanstrated that short-term

FESUls was found by other Tesedrchers Yerma Rahyl o art Sarvangasana, F-‘lf;-:'humltr.nrln:sana.ﬂﬂanpndaqiui.
al; 2017, Karpaor Chandrashekher, Vikash K Tiwari et leanit-Karani-mudr, and varipus shavazans[30), Fur
al; 2017 and Ramnath B, et al; 20173, Anaemia the Practice of asanag ang Pranayama haye

proved very valuable for prduction of hemoplobin and
The practices of Asanas and pranayama have proveqd Recessary elements iy the blaed in the pure form, The
very valuable for the Production pf hemoglobin ang Practices of asana are useful for purificadon of bfond

e (il i Ind. [ of Life Sefenices, Sperial Igsne A1% Decembor, 2019 | 147
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and increase  of blood  cells ThePranayams  like
Sivanands, Shitali, Sitkari and  AnulomVilom  are
recommended for anaemia [(30)By doing Sivananda
Pranayama, may get maximum cxygen by inhalipg, The
air {Containing oxygen) that we breathe into our i ngs is
translered o our blood, which travels around our
bedy delivering oxygen to our brain, organs and all
other parts of our body. It helps the nervous system, the
heart, the digestive system, muscles, sloep, enerpy fevels,
mental soundnesd, concentration and memory and much
more, when we exhale praperiy, we also get rid of the
waste products - like carbon dioxide, toxing etc.[ 3.
Shitall and Sitkarl Prasayamas are performed in the
varly mormning before sunrise, a viery gpood digestive
power i observed, hunger increases, blood peis pured,
Anulom - VilomPranayam Increase of working capacity
of intestings crestes a now process of sending the iron
that Is produced additdonally, in the varicus organs of
the bedy, HopalBhatti / Kapalhart contrals breathing
and Inereases oxygen level in the boad, thus Inceeasing
bely capacity and the hung capacity. It also detoxifies the
by of toxins {31).

CONCLUSION

The present study reveals  that yoga  with

suryanamaskar helps efficlently in e nhancing fexibility;

enbance BMI of underweight and reducing the

symptoms of anemia with minimum effort. Based on

above results and discussion, we can come to the

following conclusion -

1. Thiz short-term study has showed very significant
resulbs in Hb level

L The yogic proctices can be used efficiently In
improve Aexibility and BMI.

d. The yoga therapy would yield more result if it s
carried out for lenger duration unlike present stucly,

Conflicts of interest: The authors stated that no
oonflicts of interest,
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ATUDIES ON DIVERSITY AND RELATIVE ABUNDANCE OF DUNG 'ul

BEETLES [COLEOPTERA: SCARABAEIDAE) FROM SAKRI TAHSIL, DIST- |
DHULIA (M.5.) INDIA !

&
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ofessor and Head, Dept. of Zoology, V. V. M. 5. G, Patil ASC College, Sak,
Dist. Dohwilia, Maharsshizs, SAKR] - 424304,

ABSTRACT ) A0 updatest chocklist of 15 species (14 pencra) of Searshacaid bestics (Coleopers: Scarsbacidac) beloaging o 3

subfimilics |Scumabbcinge, Rielines, Melolomhinee, Dysanise: snd Cetoadinge) ks provided for te fist ume. The
sry ey was carricd o inn 20E5-2017, from Rakrf tabel, DHae- Ebalia (450, Oue of ttal species, e suhfamaly Scarabecizas cosrribite dominm
mumber Lo & spocies (40 %) folewal by Danastides 3 apecles (20 %) whiks emsning sobdamilies Bavieg 2 speoie (153 %) esch. The
sshfarmily) Searsbasime mekade ihe beete whiel sxclusively fised on dmyg sod carron. Wherens the besiles in the subfamitive, Faaciine,
Bl bl n itess, Ty st a0l Catonens are phytophsgss & nanrs sd sos as pest of wanoas comsercial mops of agricatm] sl foesiry
npatancs:, Dnrobscrystioms indicaire relstive sbundesce ofbeet] es in monscon fan i winger ood summsr,

l[ KEYWORDS : Scarsbarcad, Coleopiora, Duny bewtbe, Caarion, Phytophagess, Crop pest )

Dr. 5. 5. Patole

INTRODMCTION

The family Scarsbacidas is one of the laged fGoules o onder
Culcopters, theee are wonkTs most fscmiting - beetles noticeahle doe
o thairrelstivedy large i, bright eolore, elabomis ormmentstion ani
in mp Life hisocigs. The Cemily Fallp ander super Femidy
Berabasoides which comendy iocludes more ikan
37000 species unider 2300 geners | Kragik, 2012, The Scarshaeidse is
the richest Gimidy mn Scambavoiden which i compuosed of aboia 96 %5
of 2l the scarabaroids mad imclude show 27 800 specics worldwile. In
Il abmoil | 550 specics ander 2013 genen are knows. Scamb heetles
are germwadly heaviy il and seval o langs In sz, Toey can ensilybe
recognizad by charscieristic fiwm of antermae The group is very
impertant ceonomemlly and some of the mosd scrivus post of
agricake, foeesiry mud frul rees bedomgs o this family. Orecies
rhimccerns is & well known pest of ooconut planistion. Fhyllognsihus
dinmyans fegdeon fha resots ol paddy, s ¢hafom are Known fof dhew
damage 10 forest wrad fnet trees. Lisvees of some of the meloloethid
Ibectlies are senoms pesll grooed wt coltvabon i some pans of Tndia.
‘The majority of the sembers of thin [Emily s sectural in habi aml
comme ol ol dusk amd hides during day loee, bul seos e damnal. A
laapr secton ol the spcies is Raltage fosder of eofrogpd ot i@ nibe;
lagvne generally devedop mosail e i nrganic malmers;, snne are rool
feediers aind are fonnd in dusg oF eottleg animal matters. The damily
Scarnbaridhe is further divided inio | 6 seofamilies, B tribes and %4
mih enbe. (Raith, D06} Tho bootics in the sabfimmily somrmhmineg as
coanrmronly called dung becthes whvile st species in fhe subdamilics
viz., Rotelinse, Melolonthisse, Dyvoustises and Coloniinse feed oo
plam products and are dgngulbum| pests of varioos sommeresl cops,
The dunjy beelles perliam @ séns af ceoleggenl funeleon soeh as
mitirient ey o, 5odl semtion {Mmal, 1993, seecsutary seed dispersal
nnd regoiason of entenc parssses and dung brending dipierans pesis
{Knikash Chondra etal., 2015),

A perusal of linerssare em the diversaly of Scarsbaldss beetics fhom

ifi flenent state of ealn wene regsoated |y some ear e workers vz,

s Admmd et al (2012 psurveyed mnd collecied 39 species of scarabasd
boetes  in mnd amund Amba Beserved forest of Wiestern ghat
regisl Kolhamir distric, Malsmsshin,

o Bwnne of 6l {201 2 reportcd 29 spocics of finsly scambacidas
Most of tsese wre polypliapes and serioos pest ol agricabusl,

+ Brawane et al (2014) made survey an collection of 26 species of
dung hewlhes of Smmbarinag sibdamily fom Sedauurg dhsirict,
Mahirpabin, kadis

w  Duveil amed Peir (201 3) reported 20 spectes of aphodiime ribes
(Codeapiery Scarsbacides) from the shite of (roa, Mkarashim
and Rnjesthan { Endia).

= Dheanshy Gupis i al {2004) updsted 6] species of scarsbasonl
bhectlcs belongprg D0 30 gencm, 19 ribed, 3 famsilic and 7
b i |l ses froam Pencd Thger Reserve, Madliya Pradesh, India

+  Hoeua Shashikest Trimbak (20FH) 8 communicazion regeet on 29
species of Scanbasslse family ffom Koporgaon tebsil, Bis-
Mlahmrashira, Indin.

+  Knilash Chandra amd Ahorwsr (2008} made comprehenuve
survey of Bamdhavpah Natiowal Park in Masdliva Pradesh revcaled

44 apecivs in 24 penca il Bsub fomilies.

+  Katash Chendra nnd Akirwar Gupda (2005 Bp made
comprobansive (i of wotel 61 apecic of scapalseeadae besiles
perimiining o 3T geners under # sub fomiles fom Kanhs Tiger
Heserve, Mudiys Pradiezh, Indin.

v Krilash Chandra and Devansha Gopia (2007 &) nepored
imvoscrric acconnof 4 sperizs of geps Bolbohusanum aod one
spezies of penus Holbogonssm from Cemmd Todin (Medboa
Pradesh md UChihstisgarh )

= Kaifash Chasdm and Devemsbu Gupin (2012 b discisity ani
relative ahimidarce of Plenroatic scambocdos wers siidied  and
analyzed in Achanakmor-Amasrkaniak Brospben: Rescrve,
Chhatisgerh.

= Kadazh Chandraand Desanshu Gupia (2012 ¢hmeds sarecy o 52
srarmh beetler belonging 1o 34 gensri b 5 vy fanslies of family
searabeeidne fram Achremakmar Amarkamiak Binsphore Reerve,
Chhutiisgark, Indma.

= Eailsh Chnadr gt &l (200 2) sepaoned Gronal aecoam of scanab
beeiles fram Gosdnd wililife sacrmry, Utorsktand, comprising
1 apecics ebosging 1o 2 families of sperfamily Sombeccider.

= Kailash Chiandra end Devanshe Gupta (2013) represent
murreEmic nosount of 52 specics of deng bertles belonging @ 13
gorera, 12 ankses anid 3 familics freen Chhatlisgirk

= Kaiksh Chandra <t ul (300 5) repovsd scarmb begtles belanging oo
51 apocies, 2T genevn and 6 sub mmiles oy Sidhi distict of
Madhya Pradesh, India.

o Patole [I0L8) ceprefent lisseenie eomist of 55 opleopisrns
besthcs helomging 0 § familics rom Sakni region. Dise- Dimlin
(M.8]

= Pawnrn e al (20014) recorded 15 spocies belonging 1o 18 genera
wnidor |3 Tmilive of order Coleeplem fom Blypon disrict of
Mahasshora, Bnells,

o Barkwe, 5K, Somen Ssha and Roychawdhar, T (50040 reporied
faxonomic accoumd of B dyiastingd Gwina (€eleuplsra;
Scarabaedee ol Buxs lisermesmy: | Wit Bengal, India),

o Thakare of @ (2012} scomencd 32 species of pearub bepiles
Belonging %o 22 genem, § sobfomiles and J femilies woder
soperfumily Scambecoide rom Melghm Tiger Eessave,
Vidarbha, Mabarashira (Indial.

Scaribasid heetles already have sftrmeéied miemtion of resiarchen in
ather pants of Mohari=him State, whers concdemble wink has bosn
done as various aspeci Hiveeves, no research wirk his been
unklerisien in e region ca any of il aspect. Thenefore, attempl has
breetn madle for Hrsi dme 1o ssachy divensity and relagive abtindance ol
ihmg heethes (Cnlenprem: Scarabacidac) from Sake shikawhichisthe
sfoining pant of  Westem Gkl Mahsmshin

MATERIALS AND METHODS

STLUDY AKEA-

Saikrd i m lrgest tahsd | in Dhuole district of b abarasham Siabe, Tndio. 15
helongs to Khandesh snd Monhern Maharashim regin off Maskak
dewisiim. s located 70 Em tonsircks wist froen Dhetric besd qusters
Cibmbe mndd 307 Ko Froom Siete capen | Musebal towneds Soudh. Smdy

B wnian souRNaL oF arrUEn REsEawch o
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aren hes; sttinale: 318 meery abipeg Sea level; Latimde: 2108715 and
Longioude: 703600 Saln nluka s hounded Ty sy Baglan mloks
twwanks South, Navapar ialuka iwwards west, Nanduwhar 1aliks
s MNorh, Uchchhal tahdo towerds wes,  Musdabar Cily,
Stns Uiy, Dibyals City, Milegooo City are the nearky Citises oo Skl
Both exiemmive wnd imensive surveys wese condoeted Garing 2015-
00T im differant villages of study area, Field visis weis mude on

during the percd of survey. For collecoes of bestlss, sweep
iy, bsh bealing aml collechon m omvened ebrella and haml
peeking teehniqie were wsad. Decaying vegoisbde maner anil dussg of
varions anitaly Wi alse exsmingd s mike colfection. In eveming
hewry light trap wes wsed t0 eollec nidtamal béctles. Bamgd after
ailecton weee killed in chlorodorm and preserved in 7O % wilyd
aleobsl gl viale Mecvtory doty rogarding localing dabe of
collection e noted In mtebook. They were then brooght 1 the
Sboradory, where sireiching, pinning, [oheling, and dryisg
piiceraph & dome as per the goidelines laid by 2oologionl srvey off
Indla; Foe puthzificaism, ihe prosaynd smamples whers perindically
wenl o Zoologioal Survey of India, Wesicrn Regioual Stagiom, Alnnls,
Pane (M5 ), [ndin

RESULTSAND [MSCUSSION

In fisi niempt, Scarsbased besties were collechad Somgh ouiemive
survey from in and ervund Seiod sl disive- Dinilia (M5). The
sty moveidod fotnl 15 spocies of Scarabazid heetbes belinging 1w 5
uihiaim hes viz,, Sordbnomsan, Dynesiinoe, Romelinae, Melalonthinse
wetedl Uetmlinge nre presented b tebile-|, OF thess Sambminae ware
vl b ey v e (40 %5 | overthie o Uies sobsfimi ey, Besilo oFthis
subfamily eachsively foed on dung and cerion and we commaoniy
called “dung beetks' whomis e boctde in fhe sobdamilies like
[hmasiinae, Rutclione Melolonibiae msd Cetoniimas arg preds ef
variog commecial rops and usan by called Chafas®,

For the prozess of dorg bunsd asd reicestion, e dung beetles play
nignificant roles in nuirem eyeling, sail seration, seeondary seed
iltapesasd amd peglation of entere parnsited w0 well o dang breading
Earerans pests (M nal, 30005), They s chasified imo gree categories
fike unneflers, dwellers prad rllers, The tunncllers species bury brond
hullilu.\':rh:lldlmb:r:uLlrutprthu;pnmh.:: erigins] depoiition
site anil the moller specss comy the g balls m seee honzonm
destancs awey before burlsl bereath the soil surface. Whenzes the
kool speies brood their young ey mside B dooy mass jmelf
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wivn nnellers.  Earlier researchers aalmalad ths whaa wighiy
i koeta of excremend is daty carmied inoo the sall by these dung
hrezeties in Indis et Ghifesest depth in fhe protmd. Dut this activiky going
to be every year might be &g 1o loss of beeile kabitat,
sherd [l quality doe to pollummis, decrease in st of keg or
number @l galtfe and inooassd cnilly anifsdics ns well s olhes
esvironmeniel chasges, S disoryaiions wers reponed fram siudy

The pcapb hesibes colipctod fom sbedy ores in sbdamilics like
Rutelings, Melobarihines, Cetimiimae and Tymasiinge fecd oo pla
products med ars acis os ngresubonal pesis ol various commercial crogs,
Mz gpecies were recorded froes the shidy aren with mesd of them
ey distrilnited. The adules are plytophagons, they feed on lidiage
of diffescat wees whereas their gibs causes cxbensive damages o the
s of cereals, legumes and many othier amall irsos mnse exiensive
damigge 10 fiedd crops and fruits panioulary prowilng during remy
sewson. Hence, dhey ane sppoared = cerious pesis of scosmically
EmpEmni crogs like suplrcaod, yroundm, pearl, malles, sorghum,
ﬁlﬁﬁum-mbanl legursinous pants  (Kaikash Chandra e
i

CONCLISION

Froenm sudy anca, s lime autkor reporting Scurabusid heedes
callected thrcugh evcsive sarvey. The study reveslad 14 species of
benles belomging o 14 geosrs scationad m 5 subfumilies iz,
Scamtamings, Dymastinge, Ruselisae, Melalmibings and Cotoniinac
Ay Uheiee Scambarinae wes dorisant o mumbes (40796 and thess
wie pmnelles or mlleos, plays sigificant mle B moukenl oyelbag
Wihereas beedles from ather subtfamilies are phyinphagous snd aots as
poeia nf chifrrost roes o soonomscally impecisst crops. 10 further
ohserved thas the density af dung heuiles was gning & be

due to decrenss in sumher of mEle, increied beenan ERerforenee as
well 3 altered emvirorenenial condiinng.
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Seasonal Variation, Diversity Indices and Correlation Of
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Abstract: Present siudy discovered the incident af 38 phytoplankionic species during two years, Andd thess I;\
species of Chlerophyeeae, 9 specles of Bacillariophyceas, 9 species of Cyanophyceas and 3 species of
Euglenophycene were observed. The total density of phytoplanktons were recorded as (81521) and (7656/1)
Wit Jrg.rr_r_,l"ram!'_-p significant seasonal variation in year 2004-15 and 2013-16 respectively. Toral density was
decreazed in next year ax compeare fo first.  Maximuem density of phytoplankion found in aenmer geason,
mraderate in winter and in monsoon [ was least In condition, Spirogyra spp, Fragillaria capuling, Longhyva ard
Euglena lrj-fra;ﬁ:.ln:lﬂ;, were showed dontirant position from each ph}'mlrrinnk:mr'c' group. Total &diversity indices
wiere estirunted among them Shanmon-Weiner Tndex (3635157} and (344.3082), Simpson's Dominant Tidex
were (0.0775) ane (0.0429), Physico-chemical parameters like pH, Turb, TDS, EC and 4 were positively
correlated fowever Temp, Free C02, TH, Ca*® and Mg** were negatively correlated with phyroplanktons.
Key words: Chlorophyeeae, Exglena pisciformis, Sinpson’s Dolninance Index

% 7

L INTRODUCTION:

Phytoplanktons ane drifting or floating urgraiusms that live in all squatic halyizts e, fresh, Moerne as well as
gstuarine water,, (Sharma, 20000, Few are having capability of sell-regulation as compare with who those are float with
waler. First tropic level starts from phytoplankion because they are autotrophs and form the basic link in the food chain
of #l aguatic animals. They ure expansively detained that predominantly significant 1o the food web of aquatic
ecosysiem. Phytoplankionic diversity plays a key robe in aquatic habitat, (Devi e al. {2016). No systemic analysis has
been carried oui regurding scesonal fluctuations and diversity and dominance analyzes by diversity imfices of
phytoplankions from Nakana Lake, In sort to fill up this lncuna, present investigation had commenced,

2. MATERIAL AND METHODS:

The stody aren MNakona Lake was visited a1 monthly intervals doring couple of year study between 7.00um to
0 00am, map of stody area mention in fig-1. By using 25mm mesh size plankton net 100 liters of surface water wers
sieve, net was washed with water by inverting it to collect the phytoplanktons attached to the net, Filtrate was tuken in
nnother sierilized boitle, lnbeled und for preservation 4% formalin was added, For further annlysis samplo were broaght
to the Isboratory. 10 mil of sample was concentrited by centrifuging at 2000 RMP for 5 to 10 minutes, Quantitative
analysis completed with the help of “Sedgwick—Rafter counting cell”. The systemic identification of phytoplanktons
was made by using standard keys of Edmondson (1959, Tonapi ( 1980)und Dihanpeathi {2000) Determination of plankton
density the average of 5 tol0 counts was made and the result was expressed as mumber of organisms per liter {(org/l) of
sample wisber,

During study tenore ie. Feb, 2014 (o Jan,, 2016, coltected data were pooled for four months and three seasons
nnd estimated Tor seasonal changes. After this, (e Mean and standard Error of Mean (SEM) was calecobmed for each
season mnd One Way ANOVA with various physico-chemical parkmeters were performed. The Pearson correlation was
calculated by keeping plankion as dependant wariable and other abiotic and biotic factors as independent varables with
the help of SPES 7.5 for windows.

3. DATA ANALYSIS OF DIVERSITY INDICES
Diversity Indices were estimated by Shannon and Wiener (1963); Simpson (1949); Margalef | 1958) and Pielou
{ 1946:45) methods.
Shannon — Weiner Index (H): H=-FFi {In Pi},
Simpson's Dominance Index (I: D=} ni{n-1}N(N-1},
Simpson’s Index of Diversity = 1-I},
Simpson’s reciprocal Index = 1/,
Margalefs Index {R): R= 5-1/Ln (n} ;
Piclow's evenness Index (1): J = HLn®S
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Where, § = Number of species
N = Total mimber of individual of all species,
Pi= AT where A is pumber of sach species in the sample,
T =Total number of individual of all species in the sample.
A = Total number of individuals of particular Epecies.

TOTAL PHYTOPLANKTONS:

Diversity of Phytoplanktons was recorded with 33 species,mention in Table-1, They belong 1o four groups:
Chlorophycae, Bacillariophyceae, Cynophycene and Euglinophyceae. Species wise percentage includes Chlocophyceas
(44%), Cynophyceae, (24%), Bacillariophyeeas (24%) and Euglenophyceae (8%}, shown in fig.-1, Seasonal varation
in density of Phytoplankions was shown in Table- 2. Phytoplanktons ez biotic parameters comelnted with abiotic
parameters Le. physico-chemical status of water, Estimated values were shown positive and negative correlation with
each other, publicized in Table- 3. :

The: total density of phytoplankions recorded (B152/ D (Fyul 2.04) (p< 0.01) in year 2014-15 and (7a561) (F
244 20.69) (p< 0LOT1) in 2015-16. Seasonal variation ranges in between (25364} in year 2014-15 and in year 2015-16
shown (30391). The population of Phyteplanktons estimated significant sessonal vilrtution, in winter it was minimam
[ﬁj—q-m x Ejjq} {jglﬂ * 23-.2'5_], moderate i‘-ﬂ monsoon (646,25 & 2.52.’ {ﬁEEI._J'.j - tt,ﬂs} amd nusimm in S iITEr
(739752 21.27) (736 + 19.31) at 2004-15 and 2015-16 respectively,

Total phytoplankton density was positively cormebued with pb, Tub, TDS, EC and TA a1 0.01 (Two tailed)
while free CO2t 0.05 (One tniled) and negative cormelation shown with Temp, free OOy and Mg st 0.01 [Two tailed)
TH and Ca'* at 0,05 {One tailed) in year 2014-15, same again in yeur 200 5-16 it was Positively comelated with Turh,
TDS, EC and TA at 0,01 {Two tatled) while pH and DO 0,05 (One tuiled) whereas negative comelation at Temp.,, DO,
TH, Ca** and Mg**, among these DO and Ca™ at 0.05 { One tatled), Bories er af, {2021)

CHLOROPHY CEAE: ’

Total 17 species of were identified from LrOdEp ﬂlwﬂﬁhg,'cea.e. It was foond in dominant quantitative
compésition ut both years: {306241) (Z921/1). The richness of the group Chlorophyeeae ranges in betwesn (2081)
{3267) observed in month of July and Nov. respectively in year 2004-15 while in year 2 5-16 Tt was (2020 month of
Mat, and (3291) in Nov, Recorded values express species dominance by species splrogyra spp. {9441} and (90 in
summer season 2014-15 and 201516 respectively on the other hand bedst count reported by species Arkistrodesmis
Jaleatus (300) tn summer st year 2014-15 and £ygrema was (2200 in winter 2015-16.

The population of Chiorophyceae was recorded in minimum in monsoon (234.0 + 7.51), moderate in winter
(248.25 £ 1951} and maximum in suntmer (285,25 + 750, It shown non-significant seasonal vanation (Fay 2.77)
(P> 0.05) at year 2014-15 while it was in 201 5-16 estimated minimum in monseon (Z00.50 + 8,.88), moderate in winter
(235.50 % 16.45) and maxirmum in summer (205.25 £ 16.12), it shown significantly significant seasanal variation (Fa gy
10025 (P< 0.01),

When group Chlsrophyceas correlited with sl wiler parameters, tw observed values given away, pH and CO;
{One toiled) whereas Turb, TDS, EC, TA, TH and Ca™ (Two tailed) were positively correlated as well as Temp, DO
and Mg~ was negatively comelated (One tailed) at year 2004-15. However pH and €Oy {Dne tailed) in addition to
Turb, TDS, EC and TA (Two tailed) wis positively correlated while Temp (Two tailed) 2nd TH, DO, Ca™ and Mg
were negatively comelated (One tailed), Tain ot ai. [2OLE).

BACILLARIOPHYCEAE:

Bacillariophycese in between {174/ (2301} in the month of June and Dec. respectivaly in year 2014-15 whereas (161/1)
i month July and Nev. it was (2191 in year 2015-16. Species dominance from observed vilues was highest Fragillarin
capuring (1200) in summer season and lowest Swiedre affinis (561) in Monsoon sensn in year 2014-15 even as Diggom
vilodre highest (125/) in winter seuson and lowest (36/1) in monsoon season,

Composition of this group was shown significantly significant scasonal varation {Fza 24,13} (P< 0.01) at year
2014-15 while it was (Fy a 5.94) (P OL0H ) in year 2015-16. Recorded values displayed different seasons like, in =surmimer
it was maximum (231,75 £ 3.75), moderde in manzoon (190,75 £ 3. 19) and minimum in winter (19025 2 6.79) ut year
2014-15 then again in summer it wis maximum (209,50 + 5.69), moderate in winter {18325 & 202 and mimmum i
monsoon {§79.25 +4.75) at year 201 5-16,

Group Bacillariophyceae was shown positive and negative correlations us follows, pH and C0; {One ailed) and
Turh, TDS, EC and TA (Two tailed) whereas Temp, DO, TH, Ca* and Mg** (Two wmiled) in addition to pH, Turh,
TDS, EC, DO, 0Oy, TA (Two tailed) while Temp, TH, Ca™, Mg* (One tailed) at 2084-15 and 2015-16 respectively,
Ravwad and Trivedi (2018).
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CYNOPHYCEAE:

Total 9 species were reponied during tenure of research and it held on third position on lewel on ascencancy.
Richness of species revealed difference in values, like (20871 (19437} in year 20014-15 and 2015-16, Group
Cyanophycens publicized variable values as reference to richness, highest population in month of Tammry (201/1) and
lowest at month of Aug. (149/1) in year 2014-15 whereas in year 2015-16 it was reported highest (189/) in two months
of Tan. as well &5 Mar. while lowest in month of July (1364}, Species dominance shown by Nostoc spp. (1230) and least
count by species Oscillatoria chiorine (15/).

The population of group Cyanophyceae estimited significant seasonil varation (Fzss  19.92) (P< 0.01) in vear
2014-15 at the same time it was (Fru 12.24) (P< (.01 ) in year 2015-16. Seasonul variation ranges maximum in summer
{193.25 4 3.00), maderate in monsoon (16650 + 3.79) and minimum in winter {16200 £ 4.41) in year 2014-15 cven as
i1 was maimem in summer (154,75 % 3.32), moderate in winter (15225 = 5.76) and mininmm in monsoon (148,75 +
T.12) n year 2015-16.

Cyanophycenen members positively correlated with pH, Tarb, COs, TA {Omne taled) and TDS, EC, TH {Two
tailed) at year 2014-15 as well as pH (One tailed) and Turb, TLS, EC, CO:, TA [Two tailed) at year 2015-16. Negative
comelation shown with parnmeters Temp, DO, Ca™*, Mg™ (One tuiled) at year 2014-15 and Temp, D0, TH, Ca*, WM™
(Cine tailed) in year 2015-16. More abundance of Cyanophiyceas group in summer season was recorded by Sivalingam
(H18).

EUGLENOPHYCEAE:

Total 3 species were identified and detained on last position on level of supremacy. In the present invest gation
the seasonal numerical density of Buglenophyeeae ranges from (5321) and {5041} in year 2014-15 and H)15-16
respectively. Richness of group Euglenophyceae given away up and downs in recorded values. Pick population observed
in tie month of Jan., (S¥1) and it occurs least in the month of Now. (267} in the year 2014-15. Just as in vear 2015-161
was pick in the month of July {38/1) and record buck in the month of Nov. (26/1). Species governance made known by
specics Euglena pisciformis was in June { LOG/) and lonaest in Oct. by Euglena stellara (2771). Scarcity of population of
this group was reported by Kathar & al. [2015).

In year 2014-15 the inhabitants of Euglenephyceae group exposed significant seasonal varintion (Fae 12.4) (P<
0,013, It was lower in monseon (33.50 £ 3.52), moderate in winter (49.50 4 3,77y and higher insunmer (35.60 + 1.87)
even a5 in year 2015-16 it was revealed significant seasonal variation (F1 13.92) (P< 0.01). It was minimum in winter
(30,25 4 2.17), moderate in monsoon (46,50 £ .66} and maximum in sumemer (4523 + 330),

Correlation of Eulenophyceae with pH, Turb TDS, EC, €Oy, TA (one tailed) positive at year 2014-15 while
same year they were Temp, DO, TH, Mg™ (One tailed) and Ca™ « (Two tailed) were negative. Positively correlated
pararneters with Eoglenophyceas were Turh, TDS, EC and pHl C0;, TA, TH {One wailed) Mg™ {Twao tmiled) even as
Temp, Ca* (One tailed) were negatively correlated at year 2015-16 respectively, Suresh (2015).

In both years, present study sequencing of the phytoplunktons on the basis of density in 4 groups like this,
Chlorophyvese > Basillariophycess > Cynophyceae > Euglenophyceae. The diversity and density point of view, group
Chlorophyceae established abundantly.  Basillariophyceae and Cynophyceae group were found modestly.
Englenophycese oheerved was adequatcly. The density of phytoplanktons observed minimum in monsoon season due
to raining, surface and agricultural renoff causing soil erosion & occurred and 1o enid with urbidity increases, Komala
et al, (2013). Nakana lake located st subtropical region so maximum sunlight penetrated in summer hence shows higher
density in this season. Rest of season winter displayed mederate density because of minimum sunlight and temperntire,

Species diversity of Euglenophyyceas reported lesser bast they found abundanily as compare to other groups,
According to (Ghosh & all, 2015) members of Euglenophyceae good biolegical indicators of orgenic pollution hence
low pollotion indicated by them. In present studies five organic pollution tolerant genera were listed out viz.,
Orscillaoria, Chiorella, Nitzschia, Navicule and Euglena, Bul all density of phytoplankions was decreased at nex! year
than eaclier, S0 many studies have been carried out on the seasonal variations of phytoplanktons {Lokhande and
Shembhekar (2009); Dalal and Misal (2012); Sebastian and Thomas (2016).

DIVERSITY INDICES

No equal shundance and richness in every habitat, they are diverging in their relative cccurrénce, In particular
aren different kinds of orgenisms counting as their richness alihdugh resemblance of population of esch species
comprises evenness. When thess above things arc increases, momatically diversity increases. Diversity indices wene
enleulated and obtxined values were mention in Table- 4.

Species richness of phytoplankions of Nakana lake was 33 i two year study period and abundance (8132) and
{7656) in year 2014-15 and 2015-16 respectively. Shannon- Weiner Index was estimated in year 2014-15 {363.5137)
and in year 2015-16 was (344.3082). Simpson’s Dominance Index (0L0775) and {0.042%) while Simpson’s Index of
Diversity (0.9225) and (0.0571) ranges in between 0 to 1 in couple of year indicated that Nakana lake has richer in
diversity and density of phytoplankions. Simpson®s Reciprocal Index were (1 2.9032% and (32.3100) whercas Margalel's
Richness Index (4.1083) and (4.1372) in addition to Pielou’s Evenness Index (92.9332) and (84.6529) in year 2014-13
and 2015-16 respectively, But point fo noted at yeer 2015-16 all indices were declined except Simpson's Index of

e ———————— e ———— e e . e e e, e et TR
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Diversity and Pielou's Evenness Index. Some spudies apree with our work Kawade and Pandharkar (2016) Siagh eral,
(2016)

4. CONCLUSION:

In wrapping up, Nakana lake wires excellent diversity and density of planktons becanse the lake is manmade
aiil huilt on Panzara River which was originned from hills. It bs eternally afar from drainage of city, garbage and
industial effloents. But anthropogenic activities increased day by day hence physico-chemical parsmeters exposed

- weasonal fluctuations. Phytoplanktons are good indicators of these changes. They strongly affected and respond rapidly
against water pollution. If care is not taken Makana lake almost immediately suffer and develops into deteriorated
“habitaion. .
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FIG.-1. Map of the Siody area, Nakano lake. F1G.-2. Percent diversity of differeat proups of
Phytoplanktons from MNakang like

Group wise % of diversity of
Phytoplankions

Chloroplyy e
U Boelllarioprens
aCymnphyceas
Esgdenuphyees

TABLE- 1. Percentage OFf Diversity With Density O Groups Of Phytoplankton,
Sr. No. Mame of Species 2014-15 2015-16
Chlorophyeens (17)
1 Ankistrodesny falcatus 44 33
2 Chira spp ) . GE fify
3 Chlamydomonas conferta 52 4.8
4 Chiorella conglameraia 6.7 4.7
5 Chiorella valgeriy 54 1.5
[ Clerdoplorn spp 6.3 56
7 Closterinm linmeticeum 55 5.3
g Hydrodicivon spp 4.7 4.9
9 Micrasterias spp 5.1 44
i} Nitrela spp 09 [
11 Dedoganium patuly 7.9 13
12 Pediastrum duplex 6.5 6.9
13 Pediasrrm dmplex 6.3 6.6
14 Spiragyra spp 7.3 7.8
15 Lilgrhrix zonata 6.1 6.4
16 Valvax spp 4.7 6
17 Lygnema ipp v Al 4.8
Bacillariopyceae (%)
18 | Bacillaria paradeos 10.1 105
19 Dislom vuloare 129 12.5
20 Datom spp 13.5 134
21 Fragillaria capuring 13.7 13.9
22 Nevicwla gracilis 111 106
23 Navicwla viridula 101 104
24 Nitzschia subiilis 105 0.2
25 Pinmiaria species 9.7 9.7
26 Synedra affinis 8.1 &1
Cyunophyceae (%)

lf Amabaena conserict IL.5 1.6
I8 Anacyeitis spp 11.5 114
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29 | Lyngbya spp 12.8 126
30 Merismapedia punciaia 13.2 124
il Microcysiis gerngenose L& 11.2
32 Nestoc spp 128 15
33 Cscillatoria chioring 4.7 14
i (hcillatoria limesa LG i1.1
i3 Phormiainm mciola 10.5 167

Evglenophycens (3)
36 Euglena piscifermir 49 408
17 Euglena viridix 323 335
38 Euglena stellasa 1"15_;1 T6.6

TABLE-2, Sensenol Vorkutlons in density (Mean £ SEM) of different groups of Phytoplankien (org /) at
Mokona Loke during Feh, 2014 to Jan 2006,
Season wise volue (Mean & SEM)
8r. C Study F P
Mo Folps LoTMire Swmmer Monsoon Winler Vialue | Valoe
M14-15 7507542127 646,2522.52 BIEO0LIS 5D | 12.04 "
1| Total Phyls, [~
H15-16 THAE19.3] SR 7521 45 59].25+23.26° | 10.69 s
o 201415 255.25£17.80 3404751 28251950 | 21 ok
2 200516 2952516 X9 502888 2255041645 | 10,29 i
2004-15 230 75K2T5 1) 754319 IPEEEATY | 24.13 L
1 3 | Bacillaréo
| 01516 209 505 60 17254475 18325002 | 554 .
i 2014-15 [93.2523.00 166304379 162.000.41 | 1962 | =
T 1516 | 168754332 | 148754712 152255876 | 1244 | **
A14-15 5% A1 87 33,5083 53 49 504177 124 *
5 | Eaglen, .
2316 o, 2563 300 A6, 5021 6 30254217 1392 -y
TABLE -1 Pearson Correlations: Phytoplankion density with abiolic prnmeter in Nakaon luke during
Feh, 2004 do Jaa, 3006,
Br. | Para. T. Ihyto. Chlara, Bacillario, Cyani, Eiigzlend,
Mo
2014-15 | 2005-16 | 2004-1%5 | 200506 | 2004-15 | 200514 | 2004-15 | 2005-16 | 20M4-15 | 2015-16
1 Tengp 2= AL T4 ® -LEES® | 0274%* | [ ORGe= o). 2444 0453 <. 1549 0,124 042
l pH o701 0, 6E" {,650* = [ [Léqee &)= L (13450 {L:25)
1 | furh | 804 | OEs | 0460 | OT21% | QG2 | D732 | O6SIT | Q73S | QSO0 (.3%9
4 | Tpg | Ooase> | O787*= | Q905" LT8O | A3 | QuE2g** | GERL=* | QA= | 3l I, 2l
5 gc | DEMNe* | D790e* | 049 | 0779 | 0ESA* | DELS** | 0732%* | 0650t | 0517 RLL2fi
f poy | 600+ | 0580 | -OSBIT [ BT | 0687 | DESER | DUAE A 44d D41 LER ]
A, Cop | Q46T | GE3G T L D544 | O790* | OG6M6* | QLG78** | O.643* | GIRT*
B oa | D71 | ooRses | fusedee | QAR7Tr | 0723 | OuGEE** | O602% | D630t | 0363 0575
9 o | 0951 | 0373 | 0554ee | 0807 | GRETISS | 0393 | DS | D441 M52 08T
i Co | L34+ | 050 OE] e -0.523% | pETiee | 560" -0,634= AL51S | -DuoHpee -0434
11 | Mg | -0 AL37 Lagg | 0360 Dopae | 0418 A2 AALE AhA9] | DI

The P value for AMOY A G5 Non-significant §if P = 0.05 (ns), sigrificant if P< 005 {*), significantly significant (**) if P < 0.01 and
highly significant if P < 0.0010***), AL (=} Correlation is significand 81 the 0,01 Tevel (fwo-tniled), whereas af (+) correlntion is
slgnificant af 0,05 leve] {1wo-tailed ).
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TABLEA, phytoplnkton species richness, abundince, diversity and dominance
indices of Nakana ke,
Sr. No. | Index 2014-15 2015-16
I | Species Richness 38 48 ]
2 Species ghundance B152 THS6
3 | Shannon-Weiner Index 363.5157 344, 3082
4 | Simpson’s Dominance Index 0.0775 | 0429
5 Simpson's [ndex of Diversity 0.9225 0.9571
b Simpaon's Reciprocal Index 29052 | 323100
7 Margalefs Richness Index 4, 1083 41372
8 | Pielow's Evenness Index 99.9332 94,6529
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A Review on Classification of Indian Condiments
Dr. 5. 5. Patole®

INTRODUCTION

All over the world; India has been recognized as the home of condiments (spices). Belng
predominant export item spices constitute an impaortant group of horticultural commodities which
play a significant role in the national economy (Ancnymaus, 1988). The term condiment refers to
aromalic or pungenl vegetable substances used for flavoring foods and have several commercial
uses (Edison, 1990). India produces most of tropical and temperate spices from Kerala to Kashmir
about 2.0 million tonnes from an area about 2 milllon hectares and earning Rs 30,00,000 por annum
from export (Anonymous, 1990), Kerala enjoys unique position in spices as it leads in black pepper,
small cardamom, ginger, clove, nuimeg, vanila and cinnamon etc. Kamataka, Tamil Nadu, Andhra
Pradesh alsa have significant culiivation in tropical and some of subtropical spices (Pruthi, 1979).
Gujarat, Maharashtra, Rajasthan, Madhya Pradesh, Punjab, Haryana, Uttar Pradesh and Bihar are
famous for saed and bulb splees like fennel, corander, cumin, fenugraek, onion and garic. Kashmir
ks well known for saffron, Kalazira, celery seed, asafetida arid other lemperale cultivated and wild
spices (Singh, 1990}, Odisha shares appreciable amount of turmeric and ginger production. Sikkim
and Darjeeling hills are well known for big cardamanm. The north eastern state like Maghalaya, Assam
and Tnpura are famous for ginger and turmeric whereas the warmer valleys of north-eastarmn hill
stalas are polential areas for black peppar and cardamaom (Anonymous, 1983

There are huge numbers of plants which are used as splcas and thase could be classified
according to different systems of classification as below;

{A)Classification based on part used

This type of spices classification (lable-1) facilitates the arranging of crops which may also

ba helpful in describing their cultivation.

(B)Classification based on climatic requirement

Planis ara classified according to her stability of particular dimatic zone like tropleal, subtropical

and femperate etc. This type of classification helps in identifying the spice crop sulted to a

particular climatic zone, The climatic classification is as follows;

I Tropical: The tropical splces are those which require high {empearature and abundant
rainfall or mlsture and are easily damaged by low temperature, These Fropical spice
plants continue their growth and production throughout the year through the Intensity of
production may not be equal throughout the year: Examples- Clove, nutmeq, cinnamon,
kokam, galangal, small cardarmom, vanilla, black pepper, ginger and lurmeric elc.

il. Subtrapleal: It is the mesothermal temperale aréa whare three distingl seasans
mainly occurs Le. winter, summer and monsoon, Perennial plants have to resist
low temperature in winter and high temperature in summer. Most of tha seed spices
like cumin, dill, fennel, coriander, fenugreek and bulb spices fike onion and garlic
are commonly grown during winter season and most of them require relativaly law
temparature during vegetatlve ar early stages of growth and high termperature during

*Profesaos and Head, Degartment of Zoology, VW M'e 5. 3. Patil College, Sakri, Dist- Dhuls,
E-mad: aspatalet HEgmall.com
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reproductive or maturity stage, Some of the lemperate spices liks celery are grown
during wintar and tropical spices like turmenc and ginger are grown during the summer
and ralny seasons,

& are easily damaged by hot weather. Sead and floral Spices are grown during the summer
g season. Perennial temperate troe Spices are mostly grown in wild and cultivated form in
! the westarn Himalayas. On limited scala they are also found in.the easlar Himalayas

and Nilgiri hills. Example- Saffron, kalazira, asafetida, Caraway seed, celory seed, savory,
caper, balam, anganum, calamus and thyme,

Table-1: Classification of spices based on part used

Part usad Name of plant [Spice)
Flower and floral part | Clave, saffron, caper, cassi bud, BAVOTY.
Fruit Small cardamom, big cardamom, chillies.
k * . F § Berry Allspice, back peppar zni Juniper,
: Saed Anisaed, caraway, calery, fannel, cumnin, katazira, coriander, dill, mustard and
£ fanugraak.
.? Rhizome Ginger, turmeric, galangal, cafamus,
; g Rool Angelica, horse-radish, lovage and calamus,
3 Leaves Bayleal, mints, marjoram, origanum, chervil, chives, basi, spearmint lejpata,
= Sage, savary. 7
L '_H-‘an'h: Cinnamom
Bulb Garfic, onlon,
Kernel Nutmeg
il Maca
Resins Asafelida

L. Annuals; Most of sead spices like corander, fennel, fenugreak, curnin, caraway, dill
¢l are annuals since they complete their life cycle In one Qrowing season.

li. Blennials: These spices require two years or two growing seasons to complete a growth
cycla. Example- anion and parsley,
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iii. Perennials: The spice plant which normally Tive for more than two years are called
perennials. These include herbacecus perennisls - kalazira, creepers-black peppars,
bulbus perennials-saffron and woady parannials-nutmeg, clvoe, cinnamaon atc.

(D) Classification based on economic Importance of spices

In this type of classification, the spices are classified and groups according their econamic

values in national and international rade. These are;

i. Major spices: Black pepper, small cardamom, chillies, ginger, lurmenic &te.

il. Seed spices: Coriander, cumin, celery, funnel and fenugreek.

iii. Tree spices: Clove, nutmeq, mace, cinnaman, tejpata, kokam and allspice.

iv. Miscellaneous spices: Garlic, safiron, vanilla, curryleaf, mint and other minor spices.

(E) Botanical classification

This type of spices classification i= of value in showing relationships and gives an idea of

the plant families represenled as well as the imporiant crops belonging 1o each of these

tamilies. Thase are further divided into two maln sub-division or classes L.e. monocotyledonae
and dicolyladonae.

Table-2: Monocotyledon families and spice plant

Family Yermacular ni;nl EBotanical name
Aracean Calamus Acores calamus
Iridaceans Saffron Crocus saffvus L
Ovchidaceaa “ardlla Vanilia fragrans
Alliaceas Chives Allim schoanoparasum
Garlic Aliteam sativum L
Cnlon Alun cepa L
Stone Leek Allirm fstwlozum L
Shallol Alfier ascionmeum L
Fingibarateas Ganangal Alpinia galangal L
Ginger Zirvgiber officingls L
Large Cardamaom Amomian subulaium
Smad cardamom Eleltaria cardamomum
Turrmeric Curctnmia fonga L

i. Monocotyledonae (Monocot): The spices in this class have one cotyledon in the
embryo and flower parts, mostly in three of its multiple and parallel laaf veins. It includes
the following families of spices (lable-2).



Edu Care » ISSN: 2310-5280 . Volume X, Number1 183
ii. Dicotyledonae (Dicot): Spices plant of this class has we seed leaves In ambryo fower
parts mostly in 4, 5 or their multiples and leaves with netted veins. The fellowlng familles

of spice (table-3) come under this class. -

Table-3: Dicotyledon familles and spice plant

Family Vernacular name Botanical nane
Cappardaceas Capar Cappanis spinosa L
Guthuferas Kokam Garacinia indica Chaisy
Lavraceas Bay leaf Lavrus robiis L
Cassia (Cassia china) Ginnamamum sromaticurn L
Tejpalta (Indian cassia) | Cinnamomum lamata Meag
Cinnamomism Linnamamum zeyanicum Blume
Tﬂgmﬁmaa Fanugraak % Trigoneds foenum gracum L
Tamarind Tamanindus indiea L
Labiatae Balm Mefisso officinalis L
Basi Ocirum basilicum L
Hyezop Hyssopus officinglis L
Marjoram Majorana harensis Moench
fdirt Mentha arvensiz L
FPapper mint Meniha piperita L
Origanum Origanum vilgare L N
Rosemary Roamarinug officinalis L
Sage Satvia officialis L
Savary Salureia hondenais |
Thyme Thymus visfgaris |
Myritaceas MNutmeg Myrigtica fraqrans Hout
Myrfaceas Allspica Pimants offcinalis L
Clove Eugenia carryophytius Spregal
Fiperacean Biack peppor Fiper nigram L
Long pepper Pipar longum L
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Family Vernacular nam Botanical name
Rutaceas Curryleal Murraya koenigii L
UmbeRiferae Ajowan Trachyspemmum afmmi L
Angefica Angeilca archangetica L
Anisaed Pimpieefa anisurm L
Azafoetida Feruia assafostida L
Caraway Carum card L
Celery Apium graveolens L
Colerias Apium graveolsns var
Charvil Anthrzcus cerefofium Hofim
Cortander Carfandrum safhvum L
Cumin Cuvmmriim cyminum L
Cumin black H.lgaﬂa gailiva L
Dill {Incian}) Anethiyn sowa Roxb
Dill {European) Anethum graveolarns
Fanna Foanicutum vulgane Mill
Lovage Lovisfcum officinaie Koth
Parzaly Pefroselinum crspum Miller
Kalazira Larum bylbocasianum Koch
Solanaceae Chillies Capsicum anmnim L
Paprika Capsicurn anmum L
Birdchillies Capsicum frutezons L
Cruciferae Indizn brown must: d Brazsles junces L
Black mustard Brassica nigra Koch
( Trus mustard)
White mustard Brassica alba
{Sufai Rai)
Horsa — radish Ammoracia rusticana
Compositas Tarragaon Artemisia deacuncelus L
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Backgronnd: As an Amerlcans fn Tudians obesity

s the buming irsact as health problems particidardy in arivan are
Abaut 30-70 % of wrban peeple is elifer overwelght or abese or hay abdoming] obesiny. If BMI of the person [t benwe
23 and 29.9 you are convidered overweiph and if BMI is 30 ar over You are considered as obese. Generally body fui
accumidared on abdomen, hiphs, bigtecks and breasts may pencrate mesaboli yimudrome, diabeics, kypertenal
arthiiis aned VI
Obfeciives: The main aim of thit study was fe obeeree the effect of vogle practices ke Yyopic jogging, suryanmnark
aranis and presayama help to redice BMI- obesiry and corfect the Hpid profile with considerable health berefiis,
Method: In this study 50 subjects between ape of I0-6t years, of both seres having cverweizht and obere were select
by ¥oge Commiriee and Department of Zoolagy, Pimpainer, These were divided in to hae EFonp WE yops group o
mav-yoga group, 25 In cach group,
Timie Line- The yoglc intervention consisted af §0-90 minutes daily, 3 months ar Marasha Mangal Karyalape, Plnpalm
[Muuale (MH). BT and Uptd profile were observed prior 1o Enitiation yoga training and after 3 mowtk of yoga training
Rzl Tt war found that there we sigrelffeanly fall n BMT, 1otal cholesters! (TC), fow density Bpoprorain [LDE), Ve
fow devsily lpoproteinf VEDL), trigivoerides (TG) and significant rive fn hiyh densize Hpoprotein (HDLY i bagdy iy
aunad women,
Conclurion: Our finding indicates et YoRa proctices elong with oier restricrlon s more beneficial in recovery

ahexing! BMT and lipid profile.
anﬂh Lipid profile, Ghesity, Ruml prople, Asmas, Pranayama, Yopa Praciices.,

L INTRODUCTION:

Presentday is age of competition and speed has increased the stresses and strains. It is resulting chang
style and henlth problems such os obesity, diabetes, hypertension and cardiovasculgs diseases,

Obesity is the burning issue as an important health problem particularty in urban areas. About 30-7
acdult urban is cither overweight or obese or has abdominal obegity. If the BMI is between 25 and 29.9 VO fire com
overweight nnd if BMI is 30 or over are considered obese. Geenerally body fat is accumulated on abdomen,
buttocks and breasts it may generate metabolic syndrome, diahetes, hyperntension, arthritis and CVD {Shukla |
al., 2016), Yoga is the best solution 1o solve the above problems by free of cost, without any side effects (Bhas]
Srinivasan 2015). A recent survey has susgested that 15 million Americans have practiced yoga at beast one in
Yoga is a way of life and an ancien discipline designed to bring parlance and helth to the physical, mental, em
and spiritual dimension of individual which comuborates well with the WHO definition of health. Yoga compris
aspects as Yam, Mivana, Asana, Pranayarma, Pratyhara, Dharma, Dryane and Samadhi (Thalject Singh, et al., 20
Meher Asati, et al., 2015}, Hence yom and pranayama hzs been incorporated in o modern medicine during

decades. Yopa is the best life style modification which aims to aftain the unity of body mind and spirit through th
prictices and meditation { Ankad of al. 201 11
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studies reported puicomes of yoga intervention for at keast four weeks or more on ¢ivil population has got a signil
resulis bot some studies which are short 18rm yogi {ntervention has not got a significant results (Balginder Singh 1

Siudies by Jaynrnm Gadham et al., (2015) and Vijay Tunélwala (2012) found that the BLMT and lipid p
can be managed in the body with the help of yogic life style niervention. In the field of physical fitness the
cenrch have recommended that the yogic practices have very positive effects on the physical and physiok
variables of layperson. Therelore this study was carried out to find the effects af yoga practices on physical-BM
physiological variables-lipid profile of penernl obess people of rurl background.

2. MATERIAL AND METHODS:
STUDY DESIGN: X

In this study 50 subjects between the age of 20-60 years, of both sexes having overweight mmd obese
modomly selected by Yoga Committes and Department of Zoology, KNKP Scl, College, Pimpalner, Dhule |
Comsent from subjects and ethical clearance was taken, Subjects were divided into two group viz. Yoga group and
Yopa group, 235 in each group.

EXCLUSION CRITERLA:

We excluded the subjects with smoking, aleohol consimption, saffering from any endocrine, hepatic,
disease, hypertension, diabetes, lipid metabolism disorders, CVD and heavy exercises.
YOGA TRAINING:

All subiects were asked to practice same yoga and pranayama training for a pericd of 3 month. The
imervention consisted of 80-90 min'day, 5 days in a week in Maratha Mangal Karyala, Pimpaloer, Dhule (MH),
YOUGA PROTOCOL: »

In peanayama they were practicing Rhastriks, Kapalbhati, Bahya, Anulom-vilom, Brahmari, Udgee
Ujjayee. Asanas including Suryanamaskar and microexercises. Ench class was started with Omibkar chanting and
mantras for 5 min followed by Yogic jogging, 2-3 standing asanis like Tadasann, Konasana, Vriksh
Virbhadrasana, Katichakrasana and Suryanamaskar for 20 min. Again followed by Shavasana for 5 min.

Then all subjects were practicing Pranayama Bhastrika for 5 min, Kapalbhati for 5 min followed by .
like Shalabhasana. Bhujangasana, Dhanurasana for 5 min.

Agnin they were practicing Annlom-vilom for 5 min followed by Asanas like Markatasana, Uttanpa
Pavanmwkiasana, Setubandhasann, Halasana, Servangasana far L0 min.

Again pranayamy Bahya 2-3 min, Ujjayee 2-3 min, followed by microexercises and sitting asin
Mandukesana, Shasakasana, Ardhochandrasana, Ustrasana for 15 min.

Brahrmri 2-3 min, Udgeeth 2-3 min followed by Sihasina, Hashyasans 2-3 min and finally one day cl:
completed with 5 min Shavasann at the end.

SAMPLE COLLECTION:

Weight and height for BMI and esfimation for lipid profile were ohserved prior to initiation yoga triin
after 3 month of yoga training. The fasting venous blood sumples were drawn from the study subjects at the beg
and after 90 days of yoga training for annlysis of lipid profile.

5 ey ERFTETE T TR TR T e N

Tuble -1 Effect of Yogic practices in Pre-obese snd Obese rural subjects on
BMl, TC, TG, NDBL, LDL wnd YLDL,

Varinhles Mean Values N
_Control Group-1 {20} Yoga {Expt.) Group -2 (n=2{)
Tmitial Final T Imiilial Final )

(After 90 | Reliel [ Alber 00 | Relicl

days) days)
BMI 2R.47 28.57 (134 Fo M5 2923 26.8 281%"
TC 208.2 208.0 0,10 % NS 3074 182.8 186%*
TG 1866 1852 .21 % NS 1878 164.6 1235 %"
HOL 37.400 ITh «1.62 % NS 389 45.1 [5.40% 0 ==
LIDL 133.2 1324 060 % NS 1324 1232 G104 o5 *

e, —F i derw T mEt Wy T L T oy 13 17 & kk
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W [nitial
B After 90 day
BhI Tc TG HOL LOL VLOL
Control Group = 1* Graph 1 represents non yogic subject
250
M4
& Initial
W After S .

Yugn (ExpL) Gronp -2" Graph 2* represents effects of yogic practices after yogn

The results of pre-obese and cbese: nural subjects on BMI, TC. TG, HDL, LML and VLDL of congrol and exper
groaps are représented in Table-1, Their values are represented in Graph-1 (Control Group) and Ciraph-2 :Eq:q-im:rul i

This study show improvement in BMI in the study group which was at pre yogic treatment 20,23 and afier 3
YOEA therapy was 26.8 (283 % %) i was stalistically significant. The results of this study are consistent with Shukls
(2004 they had observed BMI reduction from 31,54 to 30,77 (p=0.007 ) after yogic life al¥le i pre-ohese arid vhese subj

Similarky Nandre ¥, M. o1 al, (2018}, Scoma Paie] and Kamaihys Komor (2006), Jayaram Gadbam et ak, |
Vijay Tundwala et al.. (2018). Studicd eifect of yoga asanas inchuding pramiyieie by conducting & weeks to 12 weeks YOE
program and they observed significant reduction in body mass index, neduction |n the binod serum bevel on TC, TG, Ll

In this swdy Lipid profile i.c. wotal cholesterol decreased from 207.4 manidl 10 1822 menfd) (10.86% *) trig
degreased from 187.8 mmid] to 164.6 modl (12.35% **), HDL increased from 38,9 mydl 1o 45,1 mp/d] (15925
decreased from 132.4 mefdl o 123.2 mg/dl (6,94 % *), VLDL decreased from 47 7 mfll o 36,7 mgfdi (13.17% **). Al
resales in the study group after 3 months ane sigmificantly improved. Pai A et al., (20013 also hove observed & significant
b BMI {p<0.04) afier & months of yoga intervention and observed the significant decreases in TC, TG, LDL and alsn Body
and DBP,

Result of this study consistent with following studies, Abhishek Chaturvedi ot ik, (2015} observed the biochemic
in perimenopansal in womson thal significant decreases TC (p=0.06), LOL {p=0.04}, Fasting blood sugar (p={L.05) and sigy
increnses TCHDL ratho (p=0.002) and TSH, Similarly BY Surendra (2014) also found statistics] significant improvemen
profik: chat was reduction in TC, TG, LDLasd %101 and sugmificunt elevation of HDL in 3 months study,

The shart term stody (30 days) of P. Leela ot al., (20013} nlss showed improvement in lipidd profile as TC, T
decreasad nnd HOL increased, The long term stady (2 Years) of Meher At st &l., (2015} abso Found that there was sl
in HDL and significant fall in TC. TG, LDL, and VLDL in both men and s
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A Review on natural enemies as biological control agents of agriculiural importance
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Professor and Head, Department of Zoabooy,
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Ahsiract :

Bivlogical control Is & method of controfling pests such os fnsects, mites, weeds and plant diseases using other
erganisms, [t refies on predation, paresiism, herbivory, or other nofural mechnniims. I can be s dmportant conyansnt
of infegrated pest management (IPM) programs. There are three basic stratepies for talagieal pest control Le. classival
(importation). where 2 matural encmy of a pest i introduced in the hope of achieving comtrol; induchive (segmentnion),
in which & large populstion of nafral enesies are adminfstered for guick pest control: mad inoculative {eonservation}, in
wihich measuves are faken to maintain natural enemics through reewlar recstalishiment, Nanral enensies of fnsect pesE,
also known &% bindogical contral spents, inchude predators, pacasitords and pathogens, Whereas biologheal comrel agents
of weeds inglide seed predutars, herbiveres and plant pathosens.

Keywords: Natural enemies, predation, parasitisn, integrated pest management.

Aims poil objectives :

* Biological control is the beneficial action of parasites,
pathogens, and predators in managing pesds and their
damape,

* Hiocontrol provided by these living organisms,
collectively called “natural eneimies,” is especially
important for reducing the numbers of insect pest
e mikes.

Introduction :

The term *Biological control” was first used by Harry
Scott Siith at the 1919 meeting of tha Pacific Slope Branch
of the American Association of Economic Entomelogists,
m Riverside, Califommia.[1] & was brought into more
widespread wse by the cntomologist Paul H, DeBach
(1914-1993) who worked on citrus crop pests throughout
his life |2.3] However, the practice has previously been used
for ceaturies. In 1903 the USDA initiated its first barge-scale
biological contrel progrm, sending entomologists to Europe
+ and Jupan to look for natural encmies of the gypsy moth,
Lymantria dispar dispar, and brown-tail moth, Euproctis
chryserrhoes,  invasive pests of trees and shrubs, As o
result, 9 parasitoids of gypsy moth, 7 of brown-mil math,
anil 2 predators of both moths become astablished in the 1S,
Although the gypsy moth was not fully controlled by these
nasurel enemnies, the frequency, duration, and severity of its
cuthreaks were reduced and the program was regarded as
successful. This program also ledtothe development of many
conceps, principles, and procedures for the implementation
of biolegical control progrsns. [4,5.6] Prickly pear cocti
were imtroduced imo Queensland, Australin as genamentnl
plants, starting in 1788, They quickly spread to cover over
23 million hectares of Australia by 1920, increasing by |
million hectares per year, Digging, bumming and crushing
all proved ineffective. Two control acents were introduced
to help control the spread of the plant, the cactus moth
Cactoblastis cactorum, and the scale insect Dactylopius:

UGE Recemmendel Foarnal

Betwaoen 1926 and 1931, millions of cactus moth eggs were
distributed around Queenskind with grent specess, and by
1932, most areas of prickly pear had beea destroyed, [7] The
first reported case of a classical biological control amemps
in Conada involves the parasitoidal wasp Trichogramma
mimutum. [ndividuals were canght in New York State and
Telensed in Ontario gardens in 1882 by William Ssimdeis,
for controlling the nvasive curmant worm Nemalis ribesii,
Between 1854 and 1908, the first Domindon Entomologist,
James Fletcher, continued introductions of other parasitoids
and pathogens for the control of pests in Canada, [§]

Binlogical control agents :

1. Predatirs

Predators are mainly free-living species that directly
consume a large number of prey during their whele lifetime,
Gilven that many major crop pests e insects, many of
the predators used in biological control are insectivorous
specics,

* Lady beetle, and in pariculsr ther larvae which
are active between May and July in the northem
hemisphere, nre vorcions predators oTaphids, and also
consume mites, scale insects and small caterpillars,
The spatted lacdy beetle (Coleomegilla maculata) [z
also able to feed on the ezes and larvie of the Colamdo
petisie beetle (Leptinotarsa decem linventa)

= The larvac of many hoverfly species principally feed
upen-aphids, one lerva devouring up to 400 in its
lifetime. Their effectivencss in commercial crops bas
nod been stindiad,

*  Several species of entomo-pathogenic nemasode are
important predators of insect and other inverichrte
pests. Entomopathogenic nematodes sprend i the
soil and nfect suitnble insect hosts,

* For rodent pest like rats and bandicootz, the Cals
are cffective biclogical control, Barm owls are also
sometimes used as biological rodent control.

Wehsite : vwwweresearchjournal. nel
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2. Purusitoids :

*  Parasitoids lay their eggs on or in the body of an insect
hiost, which is then wsed as & food for developing
larvae, The host s ullimately killed. Most insece
parasitolds are wisps or flies, and many hove n very
nauTow host range, The mos! important groups are
the

= lchneumonid wasps, which mainly use catezpillars as
hists;

*  Braconid wasps, which attack eaterpillars and o wide
range of other insects including aphids;

*  Chalcid wasps, which parasiiize egos and larvae of
muny insect species;

* Tachinid Mies, which parasitize a wide range of
insects including caterpillars, beetle and larvae, and
brise bugs.

* Trichogramma i & genus of minute polyphagous
wasps that are endoparasitoids of of insect eyys.
Trichogmmma is one of around 80 penens with over
200 species worldwide
There are @ number of recent studies pursuing

sustminoble methods For controlling whan cockroaches
using pansitic wasps. Since most cockroaches remain in
the sewer system and sheltered areas which ure inaccessible

to insecticides, employing active-hunier wasps is a strategy

io try and reduce their populations.

3. Pathogens :

Pathogenic micro-organisms inclsde bacters, fungi
and viruses. They kill their host and are relatively host-
specifie. Viasrious microbial insect diseases ocour naurally,
but may alse be used as biological pesticides. Following are
few examples of pathogens,

a) Bacteriaz Bacteria used for biolomical contral infect
insects via their digestive tracis, so they offer only
linited options for controlling insects with sucking
muouth parts such as aphids and scale insects,

L Bazillue thuringiensis, a soil-dwelling bacterneam, is
the most widely applied species of bacterin used for
biolegical control, with at least four sub-species usid
ugainat Lepidopterans (Moth, butterfly), Coleopteran
(bectle) and Dipteran  insect pests. The bacterium
is nvnilnble to ceganic farmers in sachets of dried
spores which ere mived with water snd sprayed onio
vilnerable plants such as brassica and fruit rees like
cotlon gtc.

ii. The bacterium Facnibacillus popilline which causes
milky spore disease  hos been found useful in the
control of Japanese beetle, killing the larvae. It is
very specific to its host species and is harmless to
wertehrtes and other invertebrates,

b) Fumgi: Green peach aphid a pest in its own right and
a vector of plant viruses, kilked by the fungos Pandora

“ UG Recommended Jeursal

necaphidis. Entomopothogenic fung, which casse
disease in Insects, include ot lest 14 species that
sttnck aphids. Besuveria bassiana is mass-produced
and used 1o mamge o wide vardety of insect pests
inchading whiteMlies, thrips. aphids and weevils,

Viruses: Baculoviruses are specific to fndividunl
insect host species und have beea shown 1 be
wsetll In biological pest control. For example, 1) the
Lymaniria dispat multicapsid suclear pobyihiedrosis
virus has been used 10 spray lags areas of forest in
Merth America where larvae of e gypsy moth are
causing serious defolistion, The moth larvas are killed
by the virus they have eaten and dic, the disintegrating
cadavers leaving virus particles oo the foliage 1o
infect other lorvae. 2§ A mammalian vires, the rabbit
hacmorrhagic disease vins was mroduced to Anstratia
by nttempt 10 control the European rabbit populations.
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“DIVERSITY OF GASTROPODS IN THE BORI RIVER DAM, AT
TAMASWADI, TAL- PAROLA, DISTRICT JALGAON (MS), INDIA",

ABSTRACT

reshwater Gos-
tropods. oiversity
and its abundance

status were studied from
Bori river darn, Tomas-
wodl, Tolk-Porola, District
Jolgaen. The Snails gng
slugs were collected
during the tenure of
ocodemic pear 2001-
2002, The samiples were
carected ot every month
from Two different sites
of Bori rver derim. A totol
of 10 Gostropod species
werg recorded throuwg-
hout the year, which
belonged to 4 orders, 7
familles ond & genern,
Meximum soecies were
collected in winter
season af both sites and
the dominant order wos
Jound to be Bosamma-
tophova,

KEYWORDS: Gastro-
peda diversity, Borl river
darn, Jalgaon,

INTRODUDCTION =

Malluses are extremely
important communities
amang other ecological
communities. They
constitute the second
largest imvertebrate and

Ahirrao K. D." and Ratoles.s.’ .
‘Dept of Zoology, Rani Laxmibal College, Parola, Dist-Jalgaon , India.
‘Dept of Zoology, V\V,M's 5.6.Pstil Arts Science and Cammaerce College,
Sakri, District-Ghule,

most sugcessful grop
mext only b0 Inzects,
(Abbott, 1989; Bouchet,
1852), Basically all
molluses are aguatic but
they move on the land
and =till dependent on a
moist ground, In an
exeess of hot[summer)
or cold{winter) dry
climate they enter in the
stale of aestivation and
hibernation respectively
for about 2 to 3 years
without any arowsal,
The Phylum Mofiusca
are classified into seven
classos viz, Aplacophosa,
Pofvplacophora, Mono-
placophora, Gast.
ropoda, Scaphopoda,
Peiecypoda, and Cepha-
lopoda. Gastropoda Is
the largest class having
approximatiely 85,000 to
1,00,000 species are
recorded throughout
the world (Hyman, 1957;

Strong et al., 2008 ). The
melluscan divesity all
aver the world of
malluscan species
recorded In the
terrestrial ecosvstem
{24503} and fresh water
BoOSystem [A765), Out
of these only 171 species
of Gastropods are
recorded [Punithavelu
and Raghunathan,
2005 The malacofaunal
check list and
comsiderable work has
been done from Abroad
(foad and Gary, 1990;
Ruano, 1997). The
information available on
molluscan species
diversity in India is not in
focused, hence chosen
Fior study,

They are bencfical 1o
man from their ancient
time by Both way
economically and
mediginally [(Wosu,

2003}, Like all animals,
the molluses are not
considered by men 1o be
either uwseful ar
destructive. Gastropod
plays an Important role
in balancing the pature.
The shells were used in
Unani and Ayurvedic
medicine systerm and for
meditation, in the
praduction of humus, in
the control of Ffungi,
algas, lichens and also as
predators and parasites;
biit, In nalure the
molluscs are huntad and
eaten by predatars
[Ahireag, 2003),

In scientific studies,
rolluscs are Important
in study of drug action
on heart, hormones,
enzymas and antitoxins-
ipecially In relation to
Immunclogical hemata-
logy. These are sultable
blo-indicators for some
radio-active and chemi-
cal pollution In the
coastal aress of water
bodles, The snalls and
shige are Important to
man because of the
damage they do in
agriculture, horticulture
and forestry. Further-
mare, they ara af
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impartance in medical and veterinary practice, since they serve as Intermediate host for certain parasitic worms
of man and domesticanimals viz. schistosome parasites (Ahirrao, 2003),

MATERIALS AND METHODS:
Study area:

Bori river dam |£ 20 km away from Parofa, Tal-Paroia, District-lalgaon(MS5} india. it s an garthen dam,
having height of the darm above lowest foundation is 65 fert and the length is about 11040 feet, The iverage
rainfali ranges from 77 cm to 80 crm, The major rivers pazzing from Parola city is the Bori and other tributaries, The
Sverage minimum temperature 10°to 12°C and MAXIMuUm temperature was 42" to 45'Cofthe year, The langitude
andthe latitudes of Parola are 20,8822 "N 75,1253 respactively,

Fig:-1. Map Showing Study area Borl river dam, Tamaswadi, near Parola,
Dist-lalgaon MS, India.

¥l
F
3
3
¥
SAMPLING AND PRESERVATION:

The Moltuscan speciag were coliected from Bori river dam, Tamaswadi, Tal-Parola District-talgaon, All
spedimens were brought to the laboratory, washed tharoughly and preserved in 4% formalin, The shells wera
dried at room temperature, and then separated and kept In separate tray. Identification was done (Preston,
1915; Rae, 1989; Tonapi, 1380). The unidentified moliuscan shells are identified and classiflad up ko speces level
by Zoological survey of Indfa, Pune, Maharashtra State, India, Data were collected at every month fram Apqril

DATA ANALYSIS;

At every month four Quadrate {1 X 1m) were sampled from two different sites and the average of thase
were considered asabundancesrareness shown in the table na.1;

Availalile andine ax wure farfin
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Table: 1: The Gastropoda specimens found in the Bori river dam, Tamaswadi,

Parola, Dist-Jalgaon
i . l Sr . f Freguet _|
Dirder Super Family Faifly o Nume of the srag) At
E Thlal'kht__l | Thitara bimen | 4 |
EI!’-':E;& Cerittiokle _:.! Thilarn o drercardvga 4
Yiviparidss 3 | Bellempn bfﬁsﬁ | e
1| Indoplanorbis exusts | 4s
Batarune. Planarboiden Planocbidse 5 Cyranduy xp. [ =+
tphry T e
Lymnueoides | Lymmaeidae K3 Lymnacs futeaks - y
Vemmicellie | & Lewicrlls alie alve _—
E:::::u_ Veronicelloaey [ _— —_l_ e
Corristidac ¥ | Crrrasrus B v Sty s | 4+
Pulrnommty Achitingides Suiklinidae 10 | Zewsecaay i snliaris I| + __J

Where, + slessna, of animats foung inthe abowve tollection Site;
= Maoderate numberof animals:
*++ = Abundant animals are #vailable rhruughnm‘thﬂ'ear.

RESULTS AND DISCUSSION;

Among all thesa specimens Thigrs lineata and Bellamya bengalensis speties were abundang vt
throughout the year Because tho members of family Thiaridae ard Viviparidae arp quick colonizers, talerant 1o
habitat diversity angd varlability due to a very strong and thick shafl, Many forms arp parthenogenetic famales
Capable of multiplication in 2 short time and Thiaridae as the most persistent and abundant macro-invertebrates
farnily, Contreras-Arquleta [19a8),

A number of workers have carried out thelr studies on various species of snails from different partof the
CoUntry. The oxistence of rsdiuses is highly NECesEary because they constituete food for mary aquatic organisms
{Subbsa Ras, 1989 ang 2003; Begum ang Narayana, 2006). Sharma el al., [2013) studied bottom sampling for 12
rgnths from the banks of the stream and registared a tortal of 11 species of mallusea, while g tif at, Al {2015}

CONCLUSION:
In general, the present study revealed thay specles abundance ang diversity of maolluscans Specios
depends upon rich Boasystem of Tamaswadi dam, All recorded mtluscan species are indigenous.

Availably anlise ae wurw furd, In
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ABSTRACT = | hotels, reatmsrants, birthday parties, marriage ceremony’ cic Silwer coated thin pulvihens paper
dighes are commonly used. A ferwands they arg thrown along with food waste near read side or in the dumping ground.
Silver has antibacterial property which may hinder the process of hacterial decomposition. Therefore, effors arg made
1o finil 0wt possible way of decomposition of Silver coated thin polythene pager dishes-and Food waste along with sail,
genw dung earthworm and microbed Al effect of Ag™' on esrthworm for 60 days of experiment, Tlie resilts revenbed
that silver comtedd paper dishes do ot mech affecting the growth and maiality of wesits hut they decrease the raie of
reproduction. Significant increass in mincronutrients viz, N. P, andk izobserved in all the composting beds a3 compare
to comtral. The maximem NPK is recorded I composting By bl with bancatnlyst, Asmesgiinin and cathworms.

In Bioatcumulation experiment earthworms are wery well adupied fior mecummulatim of sibver i fheir by,
Composting bed with bivcambyst {miature of decompasing bocterin), A miger onc eastivwoam, faerilscige o was
found to be polytbene degradation potenilal. Significant decrease in weaght of thin polythene was observed in E; 83
eonpare 10 B, B, Fy and By composting beds

KEYWORDS: Enrthworn, Biocailyst, Aspergilfwriger, Nutrients, Bicazou maulation, Polythene degradation, cic.
L INTRODUCTION

Gilver is @ transition metnl element whose modicinal use s antimicrabial agent has been documented singe
{000 TL.C. It is wsed as a health additive in imditional Chinese and Ayurvedic medicine ot ol [1]Mowadays, the
burgeoning nano-technokogy industry is quickly produciag nano-materinl that i being incorporated 1l consmer
product, A Tist of more than 500 comsumes products that chaim to inchode seme form of enpincered rano-partiches.[I].
Of these, aboat 2% contain silver nano-paricle a4 socks, pans. bandnges and food contanes e arg Beorporaie
with ponosi lver (n-Ag) fo explolt its antimicrobial properties.cl al, 3]

Annually around 3 lac kg of silver waste gniers n eeosystenn warldwide, 1 is expected thet 20 10nes ofbiccidal
sibver will enter termestr inl ecosystem and 20 tons of it will be divcarded Into Europenn wier wiys by 2020 A D. Silver
it o known tocin and panosilver has enhanced human e environmental loxieity, The USEPA (United Smie il
Ervironments] Pollution Agenty) views silver ia suirfice waters a% 8 “Priority pollatam”, snd afier mereary 8 16 the
miosr 1oxic metal B aguatic ceganism, It is also toxic to imporit sl prganisms pnd micro-ofganisms b sewage
freatmant plants [4].
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Earthworms ore useful 1o clean up the sail from various pollutams like heavy metabs [5]and are able (o
accurmulate heavy metal in their tizsues from the surrounding soil and mighe be reduces bosacily el al, [6]. Adverse
effect of Ag-nano particles and Ag-ions on reproduction, giowih and marlality onk foerida. They alao repareed il
Silver cam readily Bioaccumulate in aquatic organisms, Depending on ase; size. sex. health uad metwbalism; the
gadtropods and artkropods can alsa boaceumulate silver in their bodiesst al. | 7]

Silver has some potedtial oxic effects on beneficial soil migroorgmisms, which play o major refe in
nitregenfination microbes like ammaonnfving hacteria s chemolithomophic bacterin in S0l communites, These
rrpanising deliver many erucial nulpients which e most essential in <oil formation [8]. These soil bacteria can phay ey
role in My fixing wnd the breakdown of organic matter. These hacieria s Farm symbiotic relationship with legumes
plants, which provide s major source of fixed nitrogen for individial as well s other plais, Silver disiurhs
denifrificaiion processes leading 1o eeosvsiem disruption. Envirnmental denitrification is imporimnl because evess
mitrudes can reduce plant peoeluctivity, which resilts in eirtrophication in water bodies’ viz., rivers. Iakes and marine
ecosysem wind iets os drinking water pollutants [9],

The treatment centers: are typically ot properly designed fo renmeye nanopartigles. Therefore. sowage whidge
may contain silver NPy, ln many coumries: sevwage sldee is dried and applied a5 a lertilizer e m Gormany, gvery
year about I million tones of dry sewnge sludge is used agn fertilioer o o), [ 100]..

Bacterin are the smallest and most sbundant microbes in the sl A pram of soll may contain billions of
backeria. Most Five inihe top cover of soill up 1w 10 em depih where orgaile neatier or beal Fitter is present. Aimuihg sl
bacterla Bacilisnviliand Peewdomonas oo e 03 as. e decompisers: Whereas Mlizmism, dzofrhocier
Viprodvacterium anddzospivilioseicre Iy fixing dacieriasien ol FIDLA liingd species. epergilaanizn has been reperied
ta show biadegradation in plastics and pelythene | 12]. During the das 2-3 decades, plastic morerials hove pained
wiidespread wse 12 they have been increasingly wsed in food, clothing, shelier, transportation, eonstruction, medicine,
et They are resistant to biodezradation. A genernl estimate of worldwide plastic waste generntion is anmunlly abaut
more than 55 milion sons et ol, [13], Kathiresm' (2003) has reported that the high diversity of imacronr i lsms i
rmngrove soil is capable of degrading plastics, o n slower rite:

Currently seanty information s availuble regarding the effect of silver on growth, reproduction and
biowccumulation of earthworm,  Similerly effect of microhial inoculation  and Aspergifusmipen fungly o
decompozition and degradation of thin polythene of silver coaled dishes: Hence, in present siudy our aim is to find ot
the effect on growth, nuirient content, bisaceumulation of silver by earthworin and determining the ability of 4 niger
te degrade the thin polythene

ILMATERIAL AND METHODS

Earthworm species. Frulrfinssugeniod wos obtained from Stae Covernmient agriculture nursery, Sk, M-
Dhule (M. 5.1 In the Inbeeatory, the stock culhge was maintadined in the plstic container g partindly decomprsed
Biar - waste and cow dung as 2 growth medivm, Only headthy adult worm having well develaped chiellum were used for
the vermicomposting experiment. The sitver coated paper dishes were purchased from local market The natursd snjl
anid & maiih obd cow dung (£ 1) were codlecred from ngrecultire feld and oo shed respectively,
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Esperimental sef up

The experiment was performed sminl] plastic fough having = ke n:upu-::il_‘-:':.. Ench tough contsin about | kg
biawiste including soil, The details of groups were shanwiy i1 table |

Table- |

B, Gﬁum Cumpasting hests

] LConiral ~ Sl 20% T 3%+ food waste 20+ 1% Paper

B Expt | Sl 400 + CD 300+ food waste 20% + 1% SCE

¥ Fogt 2 il A% o CT 30%a + foacd 'waiste 2004 + [0% SO0 + Jpn Hiogatatys!

i Expl} Sonl 405 + CD 30 + food waste 200 = 10 00+ A, miger

5 Expt 4 ST 40 + O 3t + food wiste 20% + bt SC + i wgrms
T Expts il A0t CTHI0% + food wista 200 + 0% S0 + Bineomivel + 4. migers 20 W0NME

T0 = Cow dungg, S0 =Silver coated dishus
Al the materinl in caxh compostig bed was mik thoroughly with water und kept forr 60 duys. T maininin
humidity (75 &£ 3 Yah waler wes sprinkled gt the imerval of 3 o 4 days anil the bod wis covered by gumny bags 1o
prevent evaporation and proled ihe woris from predators, Smatl holes wers dritled at the bonam of each toagh for
wood drainage, Al the heds wore kepl under shed in aviid the direct sisibight

Wornis counting nmd cast analysis
At the end of experiment period of 60 days, biad were removed from tough and it was sun dred for 1.2 days by
mnking heaps, ol worms going al the battam, O thind day he worms were szparuted and comnted. The results ars
shown i table - 2. The percent mcrease in the number of earthworms was determined by fhe formuka | 13]. given bekow,
Enprthwiorm coanicd] — wrms intriathiced
L ierensge = % Lld}
Earthwirms soanted

Gimilarly thi worin casl was collected and sabjected for nutrint analysis it Shetjamin laporstory, Sutanallisl-
Wagik (VLS. The sofnl nitragen (™ 3h) was estimated by Ijcldahl digestion and distitiation mehiod [V6], Dincid of
sainple was carried oot using comcentrated HMNG, and HOIO, mixed in et ratios. The digestad extracts were used 1o
determine total K using Flame photomales [17]. Whereas phosphorns (P and wilver Boscewnulation from soil dnd
carthworm were measured by using atomic addsorpticn spectrophalometer e AAS [18]. The resulis were gnleulsted
andl analyzed statistically and data is presented in the toble I,

1L RESULT AN ISCUSSION

Earthworm cownting:Growth, reproduction, wuerient cortent and binaccumulation of silver gic are preseried
i 1abile-2. From fhis table it wis neticed that. ihe masimum nuiher of worm i.e T222 % wos caupted m the vermibed
E; while in the vermibed By, e woem munber wis 655 Yoonly. Thus, sitver crated dishes abong with-sotl, cow dung
gl Fol waste aTenol significantly affect on growih as well &5 mortality of earthwaosms but decrease the reprodigtion
rate. Simiburly, woems slong with sail nd O shown signifigant mcrease 0 Wormss this might be due to microbaal
toculation and there must be mutsalisiic association between earthworms and microbes, Cur resulls are corroborated
wilh early work done by [18,19.20). The combinstion of three tier sysiems reduces the time of composhing, Zives
quality Wafertilizer and good grovath of worims. Suthar and Singh [21]revealedshat when argiuthe waste passesthmouh
gt of WOrms: $ome quaniity of organis wineraly mmy converted o more eschangeable form, Vermibead containing
soil, cow dung and grasses appeared ideal substrate for the mowth of enrhworm £ fraerictmet al, [23]
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Mutrdent content: The data of nutrient comant of composting beds are also presented in table 2, 16 all he
composting beds except bed K, significan inerease in MR was Dbserved s ‘compare 10 control, while | owas
decreased i E, bed. This decreased amount might be due 10 silver conted dishes. Mo much varialion seen. in
camposting bed E; and By Maximum NPK seen in the Eibed contaming Worms, biocntalyst aind Aiperpliiveiger. Tis
might be due to the bioaceumulation of Ag™ by eartworm and enhanced microbial growth, Supporting activity of
wirens, Biocatabyst and degradation of thin pelythene by 4. niger probably gives maximum NPK conlent afier 44 days,

Ag bioaccumulation: Eanlworm species, £ eigerdon found e be goed for bicacgumulation of silver in their
bedy, Contriol hed without silver coated dishes therefoce shown Ag™ content below detectuble level ([E0L). In the first
experimentd bed (Ei) with SCDy, the amoust of Aa"™ where found 10 be maximum {ie. GO ppen) fen ather
experimentad beds vie., E;, By Band E,. Redustion in Ay contents in the sobl of E, and Es bed ol slightlyingrensed or
bicaceumubntion | eorthworm probably indicate role of micrehial inoculation, We obtained similar results with
priviois researchers fike Vasanthict ol [23],

Biodezradation of thin plastic: 100 gm of silver conted thin polythene paper diches were cut it smaller
pieces or sirips. They were mised in the composting bed For 60 days, Al tha ead of the expermeil, the Strips were
tnken out and washed properly with double distilled water followed by 70% ethanel. The srips were dried and
welghed, The final weight loss were calculated and eompired.

The experimental bed Eyshows reduction in weight of thin polythene as compire 10 E.Eand B, This might be
dei o the inoculation of 4. swiger, Similarly maxkman weight Joss olserved 0 Es compesting bed; this mizht be due Lo
e inoculation of 4. miger. Hioeatalyst and worms, Probobly the deaorms might be facilitating the growh of microbes.

Our results are corroborated with A rigerntiach to the surlice of the plastic strips and st grewing wsing the
polymer as their only carbon source, digrading tham inio mideciilar weight monomer and dimmers, 1 s foemed o
fungal mat over the phastic strips il revenled & properly W el them Mukharjee and Chattergee, [24]. They also
repocted that the fimgt, Aspergiliimniger degrade the low density polythanolap o ST witkyimn mentl,
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iV, CONCLUSION
% Gilver coated dishes not affect on growth and mortality of worms but slight decreise @ reproduction.
% Silver coated diskes if composted along with s0il, cowdung, blocatalyst, | niger and esrthworms glves yiealiny
biaFertilicer.
b The earthworm £ etmpenigrvwas Rand to good for loscoumulation of Ag™" and can reduce the wil i bty
¥ Aspergiflusmiger has poacntial 1o degrode the thin palyiiene.
w  Iris foasible teehnolagy for hotel | restaraat and [ InETs,
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Sub Lethal Effects of Cypermethrin and
Oxyfluorfen on Stress Enzyme Activities of
Earthworm Species, Eisenia foetida Savigny, 1826
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ABSTRACT: Present stwdy aims to assess the “cffect of Sublshal dose of the commiescal formulations of
Crpermethrin (insecticide) and Oxyfluorfien (herbizide). Laboratory study wieh condiscted in o natural Soil pnd Cow
Mung In order to mcasure effoct of these chemnicals on activities of siress enaymes viz, Ghaathione, Catalage (CAT)
and LPOMDA for o perind of 90 days. The activity of Glutathione and CAT was significantly decreased whereas
LPYMDA activity significantly inereased ag sompare 1o control. These results confirm the 1oxic effed of inseccide
and herbigide on earthworm md pollution indicator uister long term expodure.

KEY WORDS: Sublethal, Cypermethrin, Dxyfluorfen, Polhtin fndicator. stress ElEyTTHES,

L INTRODUCTION

Soil pollution has encrmously increassd during the Iast 3-1 deeades due b the intensive use ol pesthcides and lertilizers
in agricubiure, industrial activities, urban waste and smirspheric deposition, It causes decrease in soil forilitg, aleration
of soil structure, disturbance of the balance between flora and Fiuna residing in the soil contamination of the crops,
groumdwater polhition and threat for living erganisms [1].

Earthworms are common soil organisms in moist emvironment and play an important role in improving structure and
fertility of soll ecosystems [2]. It has been indicated that enrihworms iy Tepresenis up o 60-80% ol the toral animal
biomass in soil [3] Unlike many other soil organisms that are peotectad by ihick cuiicle on the exterdor of thetr bodses,
earthworms are protected by thin cuticle and therefore thse are particularly susceptible i soil chemicals [4] The
bioaccumilagion of insecticides in earthworms may not lead to stmiticant effects 1o the mimal itself, bur may produce
verious damages to higher tropic fevels [3). Therefore carthworms are suitable bio indicntors of soil contaminudion and
ean be used ta provide safety thresholds for insecticides applications and alse wsed ms key index of eco toxicology
dingnosia [6.7]

The canbworm skin is extremely permeable 10 water [8] and it rEpresenti a madn route for contaminant uptake [9,10]
Secondly, these organisms ingest large amount of sodl, therefore they are continuously expesed o contaminants
abserbed 10 s0lid particies through their alimentary tract [11]- The acute toxieity test for carthworm requires 14 dayvs
[12] and it emly measures lethality. it may be insufficient for predicting loang term effect [13]. Chronse test, based on the
inhabiticon of carthworm reproduction [14] provides a mors ecological relevant sublethal end point then lethalily but i
My regquires a longer exposures perind at keast S0 days) for accurile issessment [15] Antioxidam defanses nre the
et used biomarkers due 1w thor arucial rode in call homeostasis preventing toxic action of chemicals [16), Therefore,
earthworms is receiving incréasing attention for its potentially in soil poliution mHiles ing and sssessment. Blomirkers
specific 1o Oxidative stress, recommended for biomonitoning the guality of the aquatic environment, including
malondialdebyde (MDA) which is derived fram fipid perosidation of polvunzsturited faity acids in cell menbrmes
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during oxidative stress [17,18,19]. Reduced glutathione {GSH) involved in the nntioidant deferse system [20] and
Catalase (CAT) which is the first line of defenss against axidative siress [21].

Cypermethrin is 4 synihetic pyrethroid insecticide, an analozie of Pyrethrins, It is extensively used for pest control
programs in domestic, industrial and agriculturl sector [22]. On other hand Oxyfluorfen s a selective pre and post
emergent contact herbicide used o control eertiin annol brogd leal and grassy weeds in vegetahles, fuit, cotton,
ornamennls and on non-crop areas. In Inda, both pesticides §e. Cypermathrin and Cheyfluorfen are very common and
extensively wsed in agricullure [23.24]

Very linle information is available reparding effects of insceticide and herbicide on eorthworm, [t promaded us to
undertake this work. Hence, our aims 10 asséss the effect of sublethal dose of # commerchl formulation of
Cypermethrin and Oxyurefien on erthworm, £ foerila Savigny, | B25,

1. MATERLALS AND METHIODS

BIOLOGICAL METHOD: Earthworm species. Elseniar foctida were obtaimed from atate Clovernment agriculture
nursery, Sakrel, Dist- Dhale (M), As per gudeline (OECD, [954) they wire maintained in the labormtory, Only
healthy adull worms having well developed clitella were used for the CAperiment.

CHEMICAL METHOD: Two chermicals i.ca commercially uvailabde Cypermethrein { 10% EC) o insecticide balongs
to synthetic pyrethroid and selective herbicide, Oxyuorien {23.5% EC) commoenly called *Goal® &re wsed Bogh
pesticides were purchased from local maro markel.

The quality soll and a month old cow dung were collected From sgriculture field and cow thed respectively.

EXPERIMENTAL SET-UP

The experiment was performed in plasiic wugh having 5 fitre capacities. A dried qualivy soil was ground sod sieved. In
= tough 800 g of fine soil thoroughly mixed with 200 g eovw dung {CD) and approprinte amount of water was added o
moisten thie mixture, Chn next day 20 mature worms were added to cach lugh. The tough was covered with perforated
lid. The experimental set up was prepared in riplicate for each treatment.

TREATMENT OF THE WORMS

The L5 Valies of bath the pesticides in earthworm were alrendy estimated i our previous dudy, which wag 0,240
ml’ kg for Cypermethrin and 0,420 mlf kg for sy luoefen. A higher sublethal (34" dose Le. (L180and 0,315 ml/ kg
of Cypermethrin and Oxyflusefen respectively way addied in 100 ml of water and that wis mixed tharoughly in the
experimental groups only. To mainmin 75 + 5 % moisture level water was soeinklsd af the inberval of 3 to 4 day. The
entire tough was kepl for 90 days ander shade at room bempermiLe.

ENLZY MATIC MEASUREMENT

AL the end of the experiment, earthworms were fastied for 24 hows so that their digestive tract was completely Ernpty.
Prioe i biochamical analveis, the woring were.cut ivte pieces andl mived with jce oodd 0868 % invertebake ringer
solutice, the mixture was homogenized and contrifuied. The resulting supematant was used for the determination of
activities of enzymes like Ghatathione, CAT and MDA, The Glutathione wirs reslizod by [Z5], the activity of CAT was
mensured according 1o the method of [26] and lipid peroxidmtion Level EMDA) was ssseised by measuring the TBARS
formation s descrited by [27].

I, RESULTS AND INSCUSSION

Antioxidant activives of Gluathlone, CAT and MO are presented in table-1. It shows that the activity of
Gilutathione was slightly or non significantly decreased wherens it was sugnificantly decrensed in CAT. Similarly the
MDA activity was found to be significantly increased for both pesticides group over the contzal.

Eanthworms were hardly stidied in past ond their wie was minly concentrated on the effects of heavy merals
[28.29] whereas very few studics in pas have included ressirch on the fmpact and effect of erganic pollwanis such a4
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pesticides on the sarhworm [30,31], During the exposire 1o pesticides, sarthwiems are capable to reduce the toxie
gffects of the chemical prodect by adjusting thir eterand bochemical responses. So the brochemical nssctions ame
rather impomant 1 evaluare the poteial pdverse effect of chemicals on the ewironment [12]. Our resulis shiaves]
decreased Gluintheone gnd CAT and increasad. LRPOSDA activines. The inhibition of CAT agivity may bethe resub
of increased HOy in the cell which can be generated directly by divalent reduction of Oy o indirectly by univaldem
reduction of O followsd by dismustation of oxygen [33].
The decrease of the e of GSH is dus 10 the wseof the G5H to thwan the installmion of the oxidative siress

induced by the ROS generated by the exposure to the insecticide wsed, Our reselis are corrpborated with [ 34] and [35]
who revesled reduction in Gligathione in earthworm treated with insecticide like methomyl.

= The increased MM was a good comelation with the generation of ROS [36,37]. Many studies have indicated
that the level of the peroxidation of lipids was an important parnenaster assessing the bevel of the oxidant efforts in the
living orgamisms. Induced an increase of the mie of MDA, This agreement with the previous work of [38,39]
suggested that coe of the most damaging effect of ROS and their products in czlls is the perosidation of membeanes
lipids, who can be indicated by the detection of MDA, Dur results also corroborated with work done by Zeriri er of
(201 20 on potentinl toxkesty of an insecticide on earthworm, Octodifes complamatis an increase of catalase activity and
the rate of MDA after exposure of earthworms 1o the methonyl insecticide, Similar work i treatment of Malathion to
hivalve snail {mollusca) was studied by [40]. Thiy showed that the activity of acesyl cholinesternse was sirongly
inbribited whersas the activity of catalase increased, Enhanced LPOMDA levals in fishes indicared development of
oxidative stress [41 ], Deplétad entalage nctivity con sugpess inereasod oxidative stress and increased MDA activity may
b indicative of frec relical lisaie ojury [42] .

TFABLE=]
Antiaxidant activities of stress enzymes {Glutathione, CAT sed MIFA) in enrthworm exposed o Sublethal

conceneation of Cepermethrin and Dy Muorfen,
Ar, Fesifcide L Poup ET ___Antioxidant getiviil e
Mo Sublethal | Glutathione {mz' | CAT (mg/ MDA (N
dose {ml’ gl ) msle’ i)
k) -
Conntrinl s 1934 = 2.20 LIRS H1LAG = 250
| Cypermeihrin 0.0
Esperimantal .11 8. 16= 1.76 0,348 & 6352+ 320
-4, 10) MY 0,021 {+ BH.00) w==
l:'rlﬁ.i:l Ex)
2 Oy lTuarfen Experimental i B 16,70 £ |58 03,27 + QA6 2 3,40
{-13.65) ERERL] {E3531) er*
i (4250
!. L L]

* Significant valoe: P05, ** P<QOL, *** P<0.001. Values in the paronthesis are per cont change over control, CD
{Mlean £ SEM, n = 3),

Iy CONCLUSION

In nushell, earthworms are the sentinel animals in pellution by Cypermdéthein and Oy Msocfen. Simibarly, this
cammercntl foemulation causss change in MDA, Cxalase (CAT) and Glutarhion enzyme sctivity, The increzsed
MODATLPO activity misy be indicative of fres radical tissue injury of oxidative stress. Decreased glutathione amd CAT

sctivity miy be due e the fullure of detesi Geation phenomenon of pesticide and deselopment of oxidative stress, The
depleted CAT can alio suresdt iereased oxidalive stress
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ABSTRACT
g present study deals with fish diversity fram
? three different dams viz; Nekane, Sulwode and
Dedargoon around Dhule city. It was undertaken
during the period Januory, 2014 te October 2015, The
results of investigation reveals among collection of 3.2
fish specimens belonging ta 6 orders 11 family, 16
Genera and 20 species. In which 14, 5 end 13 species
where obtoined from Nokane, Dedorgaon and Sulwede
dams respectively. Four species i.e. Punctius sophore,
Punctius sarono, Gorre mullya, Lobee buggul ore
commaonly found at all sites. The order Cypriniformes
wos dominaat with 07 [35%) species followed by order
siluriformes with & species [30%], order Perciformes 04
{20%) species, while the ovder Osteoglossiformes,
Clupeiformes and Synbropchiformes was represented
by single species respectively. Fish drversity wos
assessed by colcwlating the various diversity indices

such as Shannon-Wiener diversity index, Simpson’s
Dominance index, Simpson's index af diversity ond
Evennessindex etc.

KEY WORD- Icthyofounal diversity, Cypriniformes,
Sifuriformes, Perciformes, Osteoglossformes,
Clupelformes, Synbranchiformes, Shannon-Wierer
index,

INTRODUCTION :

Sinee last two centuries to date various researchers
have studied the taxonomy and ichthyofaunal
diversity from Maharashira as well as various stales
of country. Shinde et al (2009} studied on
ichthyofaunal diversity of Harsool Savangl dam,
district Aurangabad, Maharashtra, Patole and Patil
(2009) reported ichthyofauna of Panzara River (Tah,
Sakri) of Dhule district of Maharashtra. Patole ant
sore {2010) reveal biodiversity of fresh water fishes
from Sakri- Tahsil (Dist- Dhulia) of Maharashtra.
Shaikh et al [2011) worked on the ichthyofaunal
diversity of upper Dudhana water reservoir near
somthana in Jalna district, Maharashtra. Rankhamb
(2011) studied on ichthyefaunal diversity of
Godavari River at Mudgal, district Parbhani.
Madhusudan et al | 2011) studied on diversity of fish
in Gondoor and Makane lakes In Dhulia (M.5.). Joshi
[2012) studies on lchthyofaunal diversity of
Buidhana district {M.5.). Jaiswal and Ahirrao (2012)
studied on ichthyolaunal diversity of Rangavali dam,
Mavapur district Nardurbar {M.5.). Ubharhande and
Sonawane [2012) worked on study of freshwater fish
fauna at Paintakli dam from Buldhana district of
Maharashtra. Kharat et al (201%) studied on
freshwater fish fauna of Krshna river a1 Wai,
Morthwestern Ghats, India. Nagrma and Khan (201 3
report fish diversity from Bijnor district i western
Uttar Pradesh. Kalbande et al (2013} worked on
Rawanwadi lake of Bhandara district [M5.) Sheikh
{2014) reports friem Pranhita river, %irancha district
Gadchiroli [M.5.) Ehodke et al {2014 studied
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ichthyofaunal diversity in Jamkhedi reservoir in Dhule district of Maharashtra, Inida, Patole {2014} reported
kchthyofunal diversity of Nandurbar district {Rorthwest Khandesh region) of Maharashira {India), Recently,
Patole (2015) noted ichthyofaunal d iversity of Tapi River flows through Dhule and Nandurbar districts of
Northwest Khandesh (Maharashtra) and wery recently, Kawade and Pandarkar (2016) studies dive rsity indices of
fish Heterogenesity of Kalu dam, fAhmednagar, Maharashtra.

In last few decades much attention is being paid to aquaculture as a source of fond to the growing
population of the country. Fishes constitute the maost conspicuous component of island aquatic fauna and rank
very high as a source of proteins. Theyare one of the important elements in the economy of nation 2s they have
been a stable item in the diet of many pecple. For sustained exploitation and simullaneaus conservation of
fisheries resources, basic scientific information an blodiversity s vital (Sone and Malu, 2000- She ndge, 2008:
Pawar etal, 2011). Fish d wersity is also a good bisindicator of water quality [Madhusudan et al,, 2011 Palole,
20114). Fish diversity is dectining rapidly each day due to unending anthropegenic stress. This diversi Ty 15 not only
the wealth of our world but it also has some seripus implications on fishery [Sakhare, 2001), Thus thers s an
urgent need for proper investigation and documeritatian of this fish diversity in order to develop a fresh water
fish diversity information sysiem having both bioinformatics and peoreferenced databases of fish and fish
habitat. Biodiversity is essential for balancing ecosystem and facing varied problems to emwiranment. Mowadays
the aqustic ecosystem is adversely affected due to release of wastes in it along with over exploita tiom, habitat
loss, introduction of exolic species and cantamination of surface waters by anthrapogenic activities that affects
and threatened the fish biodive Fsity.

In present study; Nakane, Sulwade and Ledorgaon dams of Dhule district are selected far ichthyofaiinal
diversity. Where many edible fish species natively aceurred and some are commercially harvested and fishing is
done throughout year. There is tremendous seope for enhancing inland fish production by scientifie manner. No
attemnpt so far ks been made to study fish diversity from fthess reservoirs. Therefore aur main aim Is to collect data
regarding fish diversity of the dams around Dhule city,

MATERIAL AND METHODS

The fish specimen was collected from above mentioned dams with the help offishermean during January,
4014 to October 2015, The members of local fishermean were used different types of nets, A photographof fresh
fish was taken with help of digital camera (Somy, DSC-WE10), The fishes which were procured from fisherman |5
brought to the laboratory and immediately preserved in 4% formalin solution and subsequently aftar 4-8 h
fixatien and washing with tap water, transferred to 70 % ethanol. The large sized specimen was given Incition on
belly. The preserved material was send 1o Westem Regional Station, Zoological Survey of India, Akurdi Pune
(M.5.) for authentication. The identified fishes and thelr valid sclentific names have incorporated in the present
paper

Study area: Dhule district is Marth Western part of Maharashira State. It is formerly known as West
Khandesh. Geographically it islocated in Marth-West corner of Maharashtra state, spread between Latitude 200
3810 21061" N and Longitude 73050' to 750 11° E. The district is bounded by Gujarat and Madhya Pradesh States
Irs the Narth, by Nasik district in the West and by Jalgaon district in the East, The Makane dam is located at the 5
km away from the Dhule city. It is major reservaln which provides 50% of drinking water to the city, The Sulwade
darm is at the 45 km away rom the city; which covers 32% area of the city. It constructed an Tapi River at near
sukbwad, Tal- Sindkheda Dist- Dhule [M.5.). The Dedorgaon dam is comparatively small reservoir; it covers 18'%
ofcityarea and itis 15 km away from the City.

The diversity indices are ealculated from the abundance of the organisms and serve as very good
indicator of pollution. One widely used measure of diversity that combines species richness with ecyulcability is
the Shannon-Welner index, Simpson’s dominance index is alsa an important index used widely for waler guality
monitaring. For determination of diversity indices, total number of species, total number of individuals in &
sample and total number of individuals of a species were determined. From these data Shannon- Weiner index
{H, Simpson’s Dominance index (D), Simpson’s index of diversity (1-D) and Pielou's evenness index (1) were
determined using following equations,
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i.Shannon-Weiner Index [H): It depends on both the number of species present and the agbundance of each
SpECies.

H=E Pi{inFi},
where ‘Fi’ is the proportion of each species.
Pi=AfT, i

Where ' is number of each species in the sample, and Tis she total number of indhviduals of all spaties
in the sample.

ii. Simpson’s Dominance Index {D): 1t I datermined using the following equation;

n,(n,-1) +m, (1) + 0 0y & SRR W || WS

Where ‘i’ s the total number of individual of a particular species and ‘N is the total number of
individuals of all species.

iii. Simpson's Index of Dhversity; 1-D
iv. Pielow's evenness Index [J): Hf Ln (5]
Where ‘H' i5 the Shannan —\Weiner Index and 5" is the number of species.

RESULTS AND DISCUSSION

The result of present study e, fish diversity is shown in table-1. Thits table also shows arder, family,
species and their locafities in the farm of different collection sites. Viz 51 {Makane dam), 52 [Dedorgaon)and 53
(Sulwade) dams. We collected total 32 fish specimens, among them 20 species belonging to 16 genera, 11
families and 06 orders. The order wise shortlistis given below,

Order 1. Cypriniformes: Itincludes 07 species.

a)jFamily- Cyprinidae

1. Punctivs sophore (Hamilton}, 2 5olmoephasio hocaile (Hamilten), 3.Functius sarona (val.), 4.Cirrhinus reba
{Hamilton), 5.Garramullpo (Sykes), 6.Lobeo biggut [Sykes) and 7.Labeo colobasu (Hamilton).

Order . Siluriformes :Itinclude DG species

a) Family- Siluridae

8.0mpak bimaculatus (Bloch] and 9.0mpok malabaricus(Val.|

b} Family -Bagridae

10, Mystus bleekeri (Day), 11.Mystussp. And 12. Sperata aor{Hamilton)
c)Family -Clarid ae

13, Heteropneustes fassilis [Bloch)

Order 11 Perciformes: itinclude D4 specdies

ajFamily -Ambassidae - 14 Parambassis sarana (Hamilton).
biFamily- Chilidae - 15 Oreochromis massambica [Peters)
c)Family -Gobiidae 16.Glossogobius giurls [Hamilton}
djFamily- Channidae - 17.Channa puntus [Blach)

Novaitabile onbine at wew s
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Drder IV, Osteoglossiformes; itinclude 01 species

Family- Notopteridae, includes 18, Notopterus notopterus [Pallas)
OrderV.Clupeiformes ; tinclude 01, Species

Family—Clupeidae, 19, Tenualosa ilisha (hamilton)

OrderVl, Synbranchiformes : It include 01 species

Family — Mastacembetidae, 20, Macrognathus pancalus {Hamilton)

Similar types of work were carried out by earlier workers like Patole and Mare [2010). They have been
studied biodiversity of fresh water fishes from Sakri — Tahsil, They examined 221 specimens, amorz them 31
species (25 genera's) of 05 orders, also recorded 17 new species. Ubarhande et al. (2011) chserved OF orders, 11
familles, 22 genera and 27 species, Madhusudan et o {2011) have showed 18 fish species in Gendoor and
Nakane lakes where Cyprinidag was dominance over other families. Sakhare (2001) noticed the occur ence of 23
fish species belonging to 7 ordersin Jawalgaon reservolr in Solapur district of Maharashtra, Patole (201 4) studied
ichthyofaunal diversity of Nardurbar district of Maharashira State; he reporiad 32 specles from 4 genera.
Where order Cypriniformes dominate over the other orders.  Patole [2015) mentioned ichthyofaunal diversity
of tapi river flows through Nandurbar and Dhule district. He reported 32 fish species belonging 1o 23 | enera. He
finds similar results ie. order Cypriniformes where dominance. Kawade and Pandarkar {2016) :tudied on
diversity indices of Kalu dam, Ahmednagar (M.5.). They reports 27 fish species where order Cyprinifirmes was
tominated ocver otherorders,

Im present study eccurrence of 20 fish species from study area indicates good fish diversit, and their
production. It might be due to the suitable water quality of the dams that provides proper breeding round for
fish. The ebservation on Nakane, Dedorgaon and Sulwade dams which were selected for a present study that
there is 7ich diversity of fish. In Nakane dam {45%) it is followed by Sulwade (38%) and Dedorgaan | 16%). The
fishes belonging tothe family Cyprinidae was dominantTin all reservoirs,

The diversity indices ware presented intabde-2. This shows that, in present study species abun fance was
607, Shannon-Weiner Index |H) recorded 2.365, The Simpsan's Bominance Index [D) was recorded 0.056 and the
Simpson's Index of Diversity | 1-0) was recorded 0.934. The Pialou's evennessvalue (1) was recorded (. 69,

CONCLUSION

The aquatlc ecosystem is an important and having large number of economically importai t animals
specially fish which is important source of protein food, The study of fish fauna of an aquatic bady i= useful for
planning of fish development for fish and other fishery culture. It is concluded that the dams of Dhule o strict lost
sorme rare species because of some anthropogenic activities like over fishing and recreational activiti- s besides
water pollution. It is therefore essential to prevent degletion of fresh water fish resources and illegal rnethod of
fish catching,
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Plate-3: Punctius sarana the—dﬁnl‘ﬂm huh:
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Plate-9: Mystus bleekeri Plate-10: Sperata aor

Plate-13: Glossogobius giurls Plate-14: Channa punctatus
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Plate-17: Macrognathus panacalus

Table-1: Ichthyofaunal diversity and Abundance

Ar Fish- Scienfic aame Chnider Family Cispumdim e b Cglleciion &IET Almimilancr
Mo, i |
1. Purcriu sophare Hamilion Cagminiforme Cyprinidos Lal-dehtom + * i A
3 Subwophesia hacaily Hamdlion Chal + - * 1
1. Puniks saraai Vil Knder 3 + + [
&, Carrhioud rehabamdlion fRaba - . * 4B
£ e milva Syles Blirya * + 4 12
., durhre bog g Byl {ier mitss + + * i1
7, Labea cethong Himilion - + - + 1B
£, Ohmpesk Smoecadoams. Blab Silurilormes Siluriiae Papada . - # 13
4 rrnlaistriens Val = . + - 2
[0, Mimps eeben Dmy Dapriclas Chichsn - - # HE
11, Myier Spp. - & s 2 04
12, Srerad aor Humikion Fk-kati - - 3 03
13. Heeropweutes fussifis Bloch e Techya + - - o
14, Parnmibasiy raaga Hlambon P el mes Ambassiilas [astrari + - + 12
§%, Chpochemois mosrambion Peters CHilidae Shiflpd + - - 43
16 Gilossprodaing pinrar Hemilan Crotmdae Ehavaha + . + a0
17 Chavein mamctann  Boch  heninidag Dok- s * - - Ak
1. Mewoprerses nodapteres Pellas Oeteoplossiformis  Nogiridas Patcsln " . Il
11k Teaweaivera itk Himmiloa Claprifonnes Clapridas Begicmama ¢ = = a4
20 Miacrogmathes pomon (o Hamiton Sanbranch i Mhstacembeluder  Wamepas b 1z
& Cnllection sl 51 = Nakaes dam, 57 = Dechorpaon dam and 53 = Salweade dam.
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Table -2: The fish species richness and diversity indices

| Br.No

01

Index

Species richness

Yalues

()

03

035

D
07

Species abundance (N}

Shannon- Weiner Index (H) 7
Simpson's Dominance Index (D)
“Bimpson's Index of Diversity {1-D)

Pielou's evenness (1)
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2092). According B recesid estimmes, the quanisty of available waien i develogeng regions of Seath Asia, B0 -
snid Adiecs i deciemsing sharply whiks quality of waler i delerombng mpadly die o st orbamzation, daloesni:,
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atiad lamd dogradatson oo (Mohsin e al, 20023, 1018 ibeelore mossary il the guality of domking water should be
rhecled a1 regular Hme tnfervals:

Waker iz eliviv of Bz, il ks exsential 1o all known life fooms and 15 requived for Inndration o susiin healih,
renifaticm needs, ad o salvent 10 wash everyday stema, for ndusmial applications and as a termnl onsfer sgoi, smong
sers Irndoquate waler trestmend has o signi fcant and divesting impact on public health. Aboat 1.2 ballion peaple,
i Lt'pil'gj.nl-,“l]rrnk_ pecess B sale dnnksng wméer nod e that mnmy Inck :ldhql.ﬁb:: priitation. The Waorld Meald
Clipshieation (WHO, 1996) eaimstes that 3.4 million people, mostly children, die every yoar fioom water-related
dircases. The joad mumitormg progranines For waler supply snd anndtation, implemented by the World Healih
Qazanization (WHO) and UHICEF {2012}, reports that 783 million people i the world (11 % of total population) have
ro scctss Bnowale wader, B4 % of wham live m ral mreas. The incaease of faeal pollimion in waier resources 5 8
;-n,‘ulfﬂ i|u|:'|.'¢1|:||1u||; we well ag i ander developed coantries (Fout snd Sharma, rLTENE

There are wemda in developing countries in nse sewnpe effluent ng Fevifizey haa gaineil smach imporiance a5 il

i seasnbered 2 youmce of pepanie matter apd plant woivients ond serves s good leatliae Faseners are mainly nterested

i wenemib benefite, like increased apicaliore produciion, low cost water source, effecive woy of eflluent dispozal,

e of mibrients, arganie matier ¢ic, bt are nog well mware of its kermfol cffects like hetvy metal consnmination of

~il5, crops and quality problens redmed o health. Bessarch bag proven that long tenm uge of this sewage effluent for

' sertpmimsdes sl and crops to such an éxtent that it beeomies tnaeta plants and cauges dowroestion of sl

e rL, Bt Priole amd Patil, 20123 This contains consslérabde sl of podentinlly harmsbul substances may

bemid 1o Goimimination of food chain, = observed that sofl aod plants contained many toxic metals, that meeivod
irragation water maxed with mdisinal efluent (Adonn etal, 2000 Asadullah et al,, 20133

Recent UMESCO repart irdicates that o vt chamk of population in Indin haz mo sccess in i drinking waler
rridd that shout 64 million people @il rely on wsafe ground water for consumption (Paole and Fatil, 200120 Most
dimeses el desths occuring globally oie divescaly Tinked to lack of adequaic water, saniition and nbyjsens
comditions. Regarding the quality of drinking water, microhialogical contamination is a peimnry concem of developing
eouetrics {Ubharhonds and Sonawsno, 20023 The quality of wager in all more importent when 8 comss for humon
comsunigtion snd also in dumestic use os it has o procise bearing on buron healh. Tops ronning unpurpodefidly,
benking water supply pipes, using fiered witer for gardens and bunlding constructon are few instances ol incfficient
z=ul wdsansa of water in daily life (Bhaleran, 200, Reda, 2006 K iy o challenge in itsedl, to provids & potable water
aqeality ta growing population with increasing demand for water, Aa per the available recards oo screntific stady on the
wiker quality has been comducied here sa far. The present work has been wnderiaken to understnd the s:asonal
Mucimations . water quabity a3 well az the quality aspects of water which supplicd by [Dbule Musicipal
Creporationf DO

g

i ILMATERIALS AN METHIMS

Shudy nren
[Fhube eity is Morth Westem part of Mehumehirs State, It is formerly koown as West Ehmdesh and situated
Belween 2171 0" Mol Laiitude aml 757207 Enst Langinwde, The ity and its saburby coverng an wrea of nearly 40,06 Sq
Rern, The city 18 stiusted on ihe bank of the Panjbes River. The doinking water 15 supplsed 1o the house hodd through
Yeg-tysiem Trom Huseimporiont reservoins [ike, TapiRiven Sulwade bamage), Makang dom and Dedorgacn dam

Tt i flerend sites of ity

i T determing physico-chemical snd microbinl permmeters, camples wers collecied at regular inservals, The
wter ganphss were callecied from three sompling sites wie [, 1 and 111 fram Sulwade (Deopur sren- Movrang timk,
Diodorynon (Pancliknndil area- Malegson road wnk) ard Hokane (Moglei arca- Hamnnen iekadi innk ) pumping sations
respectively Water mmples were collecied from different lecations, nisd paint of collection was abous 50-100 meters
poviiy From ench other. The potshle woter sumplies wers callecied m one lire capacity cleaned polythens bottlle sl
bromphi 1o the labomiory noon e box jor o avoisl wmsed elange in water qaolity. The snepls botiles weie labelnl
with dote ond sampling sowrce. Prior e ibe sarnpling oll the houlés me waahed and rirsed ihoroughly wiih chetrlked
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water. All the precisions were faken as gives i APHA, AWWA WPCF (2003} while sample collection nd
preservalion

Iemscdiatcly alicr sample collechion warious physico-chemscal aml microbisl parsmeien ke waier
temperaliie aml pH were recorded af collestion site ns well 35 DD, TS, BOD, COD, TH, alkalinty, chloride and
nifrates efe were mentnnd in laboralory by defferent melbods are shown mtable-TA, The analytical methods veic
Followed ure describodly Manivasakam{ 2009, NEERE(1981), Trivedi and Goel (1986} and Kodarkar (2006),

NMLEESULTS AND NSCUSSHIN

The satuses of physico- chemical parsmctors ane direct or isdirect indicesaf water quality. Certxin 12

beea recommended the vahes sbove which required some cormective maasures for chomical parmmetess, The gl
vabues of differend parumelens and their cormelobon enalded o classify the chemical compogition of water, charocteriza
the level of water pollaiison and the nobare and sources of prevalent pollutants. As shown in Table -1 A and B, the vabas
of physice-chemical aml microbial parmmeters Snd under poamissible Emits, The drinking water shoold be Tee Fom
tastz, odor, rkidity, harmful chermicals and microongmsms. The pressnt sndy atsied s the supplied woter (= f2c
from fecalcolifooms; a clear imibicstion of witer quality was supplied o vanows pors of the city by Dluds s
Corpoeation. Resulls on various physic-chemacal parsmeters wre presiied in tsble-2 a5 discuszed Bellows:

L Temperature:lt is i mpoilnd o biotic factor, i has cliocts on certiin chemical s biolagicsl activities in 0
orgamsms aintwihng in squatic media. It @ an importast parameter for biokogicol snd physelogical proces=2s in
nquatic ergandums. Far the growth of orgnmisms it it o veinl paraneter (Patil et ol , 20023 The waler IERIPEr e
froctusting betweon 25'C to 33" C in the study period. The masinum temperaturs {32-¥3°C) was recundzd it
moeil of May (somaes) sl minimiss (25 "C) dn the moath of Movembe; (windcr), Except in il mooily of oo
weasun, the almosphenc lemperatire was: found o be higher than the water lemperatare. The fluctastion in sir asd
vealed femnpezature may he doe o influonce of season and lecation. High fompembie during sanamer waa 4 ta
e hesting of woter and issolenl Ieat ooy sws Onssl of monsoon result in Gl in temperure of water ladees
betauss clowds acts as & barier i the process of heating (Edimeh et af, 2001; Sabring et gl , 2013} The vahes
tepatted in this work e within the pormissible rnge recommended by WHO and others. Blaleia (2007
reported similer results. Beenard and Aveni (2012) reported thal high waler iemperature enhances the growlh uf
mCIarpAniams il may incresse tste, eded, color and corosion probleins,

I pH { Hydrogen iom concentration); The st for pH of drinking water is caried ool i determine whether it i
acadic or alkaling in matere. Like temperatore, the role of pH is very impartant m ithe growis of fees cod
the aqantic ecosyslinm. Thus, the estimation of pH has most important becavse most of e chemival acd b,
reachiong are dopend on pH value of water (Eseribe ot al, 2012; Reds, 26167, 11 s e moat signifcand pareemetos
whith indicates the pallution of the water body. The fachor thal affecis on pH is photosyothesis EXOEIE
tdoenestic sewage, digposal of indiusirial wastes et In the present study the pH value ranges from 6.6 10 7.2 The
pH range uf such type was recorded n the study so the pH off water s suitable Sor drinkisg parpose. Altheagsh )
tmually has no direet impact on consumers, @ is one of the most impectant operational waser quakily parameter
(Bemard and Ayend, 2012), The higher pH vahses: abserved suggest that carbon diesgde, carbonate-licarbenats
equilibium 15 nghly affocted [Patil eval, 2002). In present stly, the pH values Hes around nesteal {pH= 7). This
pH fluctaation depends on changes m air lempemture that brings influence in bicchemical sd chemienl reactions
(Bhalerna, 20EL], 1t i nodiced thal water with Tow W ig bond ko be toxic and with high depree of pH; it is el
mnto bifler iasie (Mol et o1, 2013} Extreme pH {(pH > 117 cesolts in imiisthon in cyes, dbin and mucus 'W'ﬂbﬂﬂi
axd als cawse har fibiey to swell (Assdullah o al, 2003} Our results shows that all the water mmples were
within permisslsls hmit,

Y. Turbbbity: Torbadity m drisking water 1 due to presence of morganic partsculate watter i snsprrded stae
(Bzersbe ot al, 2002) High twhidity can protect microbes fom the effect of disinfection thereby con sl
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bacsenal prowih (Bemard and Ayew, 20025 1 & ome of the foemss paramcier for the soccepiability of drnking
| witer gquality, As per WHIE, 151 smd BIS puidelines for nobidity are < 5 NTU. The observed valoes in studied
| gamples for trbadiby were varied from 028 o002 MTLL Onothe grovad of tachidity all sampbes wers found within
the permissihls limiis.
] 4, Tedal dsselved solids [TDS): The higher copcenimtans of TDS showan umusual e of water and rodice o
portabiliy. The TTIE b aluo very significant parameter for donking water nnd water 1o be used for othes purposes

! (® ada, Illi'ﬁ_ln. In the pressnt sty the mnge of TDS of pralyesd sample vaned between 36 40 116 mgf L oz shownm

= tahfe -2, Cur obscrvations are in Lk with the: exrlper findimgs of  Goia et al (2010, Asadidlah et ol 20013} The

T8 of water i3 maiply duoe i presence of cabomates, caleim, chlonade, phiosphates and cther ioms, Inereassd

TTIS relaeed tov incresse in the lonil of selubile galte, il imdrients ond other partiches [Mohein et al |, 2003), The

TS praportionnlly increased the electnical comduciamcs in witer ard an paralled o each other. All the values of

| TDE were within ihe gasdand lmit of WHO and BLE (500 mp/L), Therefore ihe waier is sale for drinkng m terms
! nl TIk,

| 5 Diszolved axygen (D) The dissolved cocyges i witer plags sigmificant rode in limnology. B oregulsies many of
ihe mesnbolic procedser of aquatic organizma. 1t sl indicates the ability of water that support the sustainability of
| bilegical bife i due o diffoson of oxypen from almoiphere, photosynibetic svolution by squettc plants. DO 15
i vmg of 1he most anportant perametes, Tt comelation with water body gives direct and indirect information e g.
| inacterial activity, photcsynchesis, availnhility of nuerients, strstification eto (Premlats, 2005y In the progress of
o eummer, dizssolved uxypen decressed dise 1o increass in lemperature snd alsa due to increased microbial pctivity
| [Eovinrin et al., 1996}, The high DO i swmemer i doe o increnss in temperatung mnd duestion of brighd sumbipht hos
| mflugnce on the %% of seluble gascs. Duning summer the long days snd infeose smlight seem 0 pocelersie
J photesynithesis by phytoplankton, wileing CO2 and giving off axypen. Thas possibly scoonnts for the greater
mualitics of £ recorded during siemmer (Fatl o ol , NH2Y In presend woek higher (6 b0 6,4 maf L) sod bpawes (4.4
i 4.9 mg/ L) valoes of DO were observed during the month of May end Movember respectively, Tliis varinlion in
D3 could be due b differences in organic matter that remains a5 residue o water {Edimed) et ol , 2001, Patobe oo
i Patit, 2002}, Theee resalts conmborted with earkier warkens vie, Bhalerso {2012) and Ezeribe et al (2012),

8. ROD: BOD has been used 22 0 mensare of the amount of crganic mnteninls contmmination in watcr, specified in
me/ie It indicates the strength of polloied woters sewape elfiuents mnd provides dein on pollistion losd in nstursl
wiors. The incrense in vilued of BOD indicaics a ipher consumption of cxygen asd g bigher peltution lond Thas

" el vs mensire of the amount of organio metenal in on nguatic selstion which gupports the growth of micro-

S In peneml BOD gives a quantitstive index of organic substance, which i1 degroded rapidly, The high

BOD erented dise o oxidation of crgansc waste by naturol sacro-orgarinm. The observed BOR level in present

! snvestipation 18 ranging from 13 10 20 mgd 1, sod i1 iz below permissible limit of 151 Similor resalts wese roparted
[ by Panil et al, (20023

7. COD: COD is nnother measare of anganie materinl contemdestion in water nnd specificd in mg/ L It idicates the
i ameumt of oxygen requined for chemical oxidation of orennic maiter using @ stroag clsmical oxidane like
| Potsasium dichromate wnder reflax conditions. The high OO0 values indicare he presence of chemically
| musdizable carbonaceont imalter os well os inorgnrie matrer sick an sulphides, nitrates and reduced metal foos {Patil
i ::ﬁé"lll In present repon the amount of COD were Fiand fo be withis permissible limit prescribed by WHO

B Alalimity: The alkobinity i sleo the most impaortsnd parsmeter in which the méssareinent of the ability of waler io
regiat ibe seidificstion foe instance, i acid rois olkalinity of water I8 menmre of its capacity fo nestralize acids
The high alkealinsty valpes arg mdicators of the eutrophic ratire of the water bodies. Seasonal onalysis shows that
the hegher vilug iin cuamemer menths followed by wintes and fl] s mensoon menths. Similar resslts were reported
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" b GOD mp/L.. The water of samples varied From HL00mgL v 86,00 gl So the alkalinity content in ll sampling
cites has been found within the destisbie Limiz. The alkalmity iz itaedl are o harmfial fo tbe bumon being. Howeye
the taste of wiler is bitser when there ig in b e qunetoties afkabinity.

% ‘Tetul haniliess: The hardness of water s due in Presence palts of Ca®™, My™ snd other hicawy metals dong like
AL Fe* and Mn™ which are dissolved in the wiler ARnut and Shanma, 20013 bn the naiiral wabes il b8 o comman

constituend due o the concentration of talte The s #ourcos of thess jons are sedimentary rocks, seepuge arkl run

(Mdoham of al., 2013}, Depending on the imorocbomn of othey Factons, auch as pH e allalis by, water wath hardscss
ab-nwe Approximoicly 200 mpl. may canse sealo deporaition i the ireabmen) woaks, digtribtion system ad iyt
work - misd lanks withm bkl dings. Bofl waier with hardness befow 100 mgL may have a law builFering cinacity </
& b mare eomosive fir waier pipes [Beniaid ond Ayond, 2002} Maxinwam permsizablo limds of 100 et s
SO0 gL prescribed by WHC and athers. The valises ol bardneas were recorded between 3410 o BB, Q'L i il .
present study and fall balow WIHC snd B1S stundards of drimking water which i sofi in natwre, Thase revalts el
that baning s of water is acoording o the WHO (2008} standardz and it i el horendial Gor Wi comsianpiion,

18 Mitrakes: Nitraiee can reach hoth surlice waler and rowd water gy a comcquence of agnoaltural activily Le

thent the conceitrntion of mikraies ranges fom 110 s 180 mg/l. These resalts mdicate that the quality of walce i3
' scerptable which was bollowingihe WHO snd BS] sanduids of drinking water permissilils Timit

1L, ChlwridesThe chiordes are lhlI' mnatelakle component in water and jie cancentratiog ig highly nnaffecied by mpsi

waber sarnple (Ezeribe el of., 2002). The main eource: of chiomides in fresh water i5 the discliarge of domestic angd
indisstrial sewuge. The concentrution of chiorides is thus fhe incicasor of pollution { Venkuizswam, 2001) Chluric
imay mcreass due base exchange phengmens, high temperatare, domestic eftlients, sepiie tonks aod low rumil]
(Reda, 3016), The sarface waler bodies oBien have low coucertration of chiorides a3 compare 10 ground wales, |4
has key tnportance for metabolism aclivity in haman bisdy aned ather main physioloyical processes {Phabeiin ef ol |
H13). The maxinmim permissible lamit of chloride in patehle waier i 250 mgL. bt produces salty Biets =7 70w
500 mg/L ( Trivedi and Gogl, [985). 1n mnalyzed woter samgiles, the concentration of chloride vagies Brcnm 35 g
mgf L. The chlaride content of the water samipbe when campared with WHO, 157 ad BIS stanibirds then |t was
found that all samples showed concentration within the periesible Bl The values of chinrde CoflEn Wi

foand ta be almost neglipsble in the water samptes, This may be due o sheence of vy pedhiting indusdiy in neohy
i e,
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WCOMCLUSION

*4 pecoent snudy quality assessmomt of the physico-chemical parameters of drinking water from nine sites of
wribzrent (guppliad froan 3 dame) Jocation in Dhale city wae cavied oot To assess e quality of drisking water each
pazameier wis oompansd wath the masdand desirable Bmits prescribed by World Healil Orgamizstion (WEHO), Indian
Stamdard Instiale (151) and Bueau of ndina Staodard {BIS} From the study it can be concluled that drnking water
gpplicd by DO i anfe oo drinking porposes from the poimnt of view of levels of pH, parbidety, TDS, DO, BOD,
o0, aloalisty, TH, bt snd chlorides, It wos also observed that alkalinity, dissolved oxygen and femperature ic
are higher in gurnmer denson aml lower in winter senpon. Thin mny doe to highes photesynifistic mee in summer seamn
Wihereas the pll value ia higher in winber seazon and lower i summer season, 1 indicates reduction in photasynihete
aztiwibies in winier which sedoces nsiaslation of OO0y amd HCO,
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Studies on Sub Lethal Effect of Cypermethrin
and Oxyfluorfen on Biochemical Parameters
of Earthworm Species, Eisenia foetida
Savigny, 1826

Hagul, PR Mure, B €° Patole, 5. 5°
Creppromstd of Toofogy, K.oA S Pl ASC Ciblege. Miopiiner. Tak ik, lisifia
Deptirtimersl i Fooledy, V.UM s 8. G Pl ASC Collygue, Sukid Bises vl (08,1 SAKET trcina

ARSTRACT: Trescisn pieca of wiik deiils with sl lethal effeer of pestivides viz., Cypomecthee and Cagdlunrten an
frivschemmical parmmeters of carthwari gpeiies, Saewan foomky, Th results revealed that the sub fethul woneenifodion ol
hioth prsticides giprificanily rechice the Mochemical contend of cxperimental worms over the.conieol, Degressed values
ol protein. e glyoeride md plytopen were dose depend=nl aol foond 1o Te L1 % & 48 Ty 358 W0 A 224 Yeoand |56
Ve B 220 vsarm el o 167 msh Tethol enneeniration af Cypermitlicin sl Oryilioeien reipectively.

KEY WORDS: Pesticdes, Cyperrnetbring, Coodivorfen, Protein, trighcoride aod glveogen ¢,
1. INTRODUCTION

Ilerbicitis-end muamhcide v beome pseparalsz poit of medern agrsaliursl producion and technolsey
B it coi sdbversely affedt on beneficil sl cepanises pmd e by Gonlribute’ o enviroomeenind. coteern. T
pecessities permaneal moaitorime of e ase sl e on the growil sl deselopment ol e 201l madro onid micre
flors el fouee. Pardenbarly caribworms. Eanlworms are highly suseepnbie wochanges of coologasl s {1,
Giobally, Cypermethein (e oo ol 1He ot wielely wesd synthetic poredmgsd for agralusal and disichic puspsses.
Mt ol tho pesticidcs usad m ihe apriculirs ool up oy residises m the sl makeing S0l dwellisg argtieime. saptially
endlivams e sustspiible Lo pestesles pibtariestion, Cypermeilin s ko o b o ndwdlosican] G iy aneadel]
cngamisngs, includemg oammal ond inseces, bot ssch e of weleiny evidence s oot availahle For s tehre sysem
Tike cartywerarns [2], The vee of Uypeomethrin accupies -i"pd:s.:innu gedally in pea applicatiog. The usdge & mone than
et Lo il per- vear o ihe L5 ooy sk an acive ingrediot for spricisliane rossainies |11 Howeyer, desplie its
usape an] keuwdedjie an the ety aof, Cypennethrin, Surpesingly wvery o wark  have Deon caried oal
carthwarm o cvaluzic the eilecws of 1his inssaicide [4)

Ennlvavenes -l e Besa shown o b nffecizd by the Tie of herbicides sn sl Eartvacens diectly fafllisescs
e poriisienee of berdscibes i sl by mdtabobizing & paoent compéoueal i thear gt try trensposting berhickdes o dopth
ezl inoreiding e ol beanid (non estraembbe herlnside) faaion s sl or by obsorhing kerbicide e ot
issucs, 5] Bivewice fefiols oo srthworm of ligh nbupdesce o compost upper tder off soll, Tk hog been wsud s a
Bomemitne Sor Beavy metal ol meseticick cootossology und pobastiet span-off fue the use of earthwoom it m
pentrocicobagicl sy ridk nessasmcnt | B Farthwonn have bien cxpstd the sodl spicked with the herhicide precursar,
(oroacetumide, whdch wis lethal ke mimalz TR Hotndiler herbseuly couses hisinlegical chamges |H].

Thie saumsdnnoe uae of horbéeides doss nor affert imly selecind weeds, bai alsa destroy nan-targel specles infhe
aprwcalian] Bl swell waand also affost the lexier aml phramehanizal prapertos of soils 9], The we of speofic
brovbivide, Jumprad nod mamdenlcs a0t sgeicidivgad bl win be beghly fiecie di corihworne fepulation | 1]
Cirvelen sl Borele |11 ] reporsaid the effect of habicikle en griomsh, sarvival aod repraliegion ree oF coilinyem
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wpeles, Butyphovts wafioni Sublghal comeentrntion of Cypermeilnn ghawn pigni Boanl yosponcs 08 futiy aciil. RrgEm
el i ATl i woTT aperies, Metophire posihim 2], Esrihwneaus have Trospin huctied oan reudaly gvailable, emdly
posiniamable and djeap hest spicin for FeEaTsing chembeal pliutivn, The prewst piece of estigation pims b find nut
the 14" uril yg® muls kethul eftosy of Cyperimebrin Al Queeflilin o jochemiidal PAEETEGTS WEL. (rONAR-
iri lyceride i gaeogens corifent of s wirtm, Bl Skl

1L AEATERIAL AN NETHONS

PIOLOGICAL MATERLAL: Eariliwirm spockes Efventa fiticed WeTE himaned o sloye baseammeil gl
pricry, Sakri | Bhulel wE They were panintntsecd m ihe lEhoraoey a5 P CECD [12] guidslines. Chaly bty aibalt
warms baving well developed chiredla were used For thie sxpcrinent.

CHEMICAL MATERIAL: T chemicnls be., evmacnanly availstle Cypermethein (10% BCY it i
belgngs 10 syalhoti prrcthrnii] sad wckeerive Tierbwguibi > EneyAlucriin {2358, 1507 comiminly el Ploal” WOTE
prbrfuased] Froms ficnl prestinide sbp, THe sty seer! ik pepoerrn ol o aling weeE cubleted - (rom sgearuliun e Fichil
anil cow wned nespectiechl ’

EXPERIMENTAL SET-LI L expuriment wan periommesl in plastie ol hoving G ky warpauitive. A dried
Guality soil whs groamd amil sleveil. In 4 L Bl g ol fne sl shoopugily mixed wiily 200 g Cowe g wnik
APEETRTIb et o] el Vs atihend v rpists this RIS,

TREANTMENT: The L5 wilines of both he plesiicie n it ms woe sy patlenuteil i our presious sty
which was 7,240 mifky for Cyprermethrin s 0,120 wkkg for Oxyfluoeln, The mib lethal comcenivations | & 4%
44 dogess of Cypermeshiin i 156G andl 1,68 miAg respestively. While the cub lethnl doses (e 14" and 34" of
Oxufnoe fon is 0 105 and .315 mlky redpactively. The doe convenirations of both pesticides were separgtely adddel m
v mad of distillel water ghat wis mined i the experimiciial g culy. O ekt day, 20 MAture worms Were aalieil tin
gagh bongh. The foigh wis sl witly perfoeated L wed kgt for 4% duyn, The giperimental it up swith preyybTd
ppiphicote o cogh froatrment

RINCHEMIC AL MEASUREM ENT:

ESTIMATION OF PROTEING: At the sad of the expermam ol abou 45 diys, earlianomEd Wer= pemaad from
wermilsod o fasaed fur 241, 3 Dhat it liigestive i s completely wmply- Fuw bauclweniival snalysin, Wi wome
wire cut i ppoes wid mived Wiln oo kil A6 mygrehente ringsr o, i TAIKIEE Whs hsmesserlol dmil
pentrfogod, The rewlting SUPSTVIIIIE WE uaed for fie detormémntion. of protein. IF was psrimated occonding lia e
et rapgerod iy Lowry [13]. Trighyserides were e lmnlcd Broem the smihwmri Bipmegennis by GPOVPAR milnd
[ [} anid ghyergen was cutlniabed by oot suggiessad by St 115]. Resuilts were tiwidned amd statisteally avmlyrl.

The por cEnt dhamje m Biochorical pomons were detenEnod i gty tlowing farmuld Le

Canioal = Expenimenial
8 choiidie = 3 | END
Cionirl

1L RESULTTS AND IHACURSH i

The binchenical contents of ecntrol and caprormmental woems ixpeecd 10 sabilcthal comeentunnn of hioth
pesticiiles i5 prosented {ukile-1. This lle shows that there |5 sigmifican and dose depoadent dictiiie it Biechemical
o e dike procein of the worm expused 144" and 340" sl bethal concentratian af Cypermettrin and Coayflu fen
[ 7oA e L] Mamd B2 M AN s respoctivel y, In case of trighpeoride canvent, the velucs are 24,4 74 M 35,4 % und
§34 Ve e T % respentively, Wherses ghyoogee conlenl were Tound 10 be 4.5 % & 1167 amil 1E1% & 21T %
respectively. unider b prostiide Hlndsses.
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1. COXCLURION

The prsons aiody indicaie: hat Tfly pestgides Le Cypemmmetivrin and oy (e fen gunsse akieeationa in all the

fioschemant] pormereters ol earthiwii, Fusgulis fortie, 'The sigmificant rebictnn i Levels al' prostsiny fii g lwoiivde sl
i hyogen Comcis were Tanid 1o e doss depandal ower b= control wrem T might be caused by it ization. &f
pientbctilul stress i the internedry mscnbolian: of the eriliwarm.

Y. AL KNOWTERGHMENTS

Wi winh 1 ik o Prseipal o pryiding noceesay labarsiiry (ilities during e rusarch wirk, Thanks
i agrieultire office, povernm=nt apriciiure uarsery, Sk, g - [Tl 4500 Wie are ganchial o s UL
and lobomiduf'y winkets b bl s e to Hise
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A checklist of beetle diversity (Insecta: Coleoptera)
from Sakri region, Dist- Dhulia (M.S.) India.

%8, Puiale
Agsocinte prisfessor in Foplegy, ¥ V. Ms: 5. G Patil Ars. Seience and Commerce College, Sukrh Dists Duulin, Maharushara.
SA KT = 424 s

Abstract

The study prescnts 1axonomic aceount of 33 coleopteran beetles belonging 10 B families vie.
Buprestidae, Corabidac. Cerambyeidae, Chrysomelidac, Hybosoridae, Meloidae, Scurabacidoe  ond
Tenebriomdae from Sakri region, District - Dholin (M5} is provided for the first time. Interactive
identification keys of speties were prepared by studying thoroughly the marphological characters of all
collected heetle specimen. Based on collection data, the highest umber of specimen were recarded from
searabaeidae family.

Key words: Coleopteran beetle, Bupresitidae, Carabidac, Cerambycidae, Scarabagidae,

Introduction

Coleopteran becties ure-n clobally distributed inscct group, with their bigh diversity in tropical forest
and dre member of lorgest order coleoptera. Mastly beetles: feed on the microorganiem rich liguid
component of mammalian dung and orher decaying material {Kaitash Chandra and Devanshu Gupta, 20130

A perusal of literature on the diversity ol beetles from different siate of Indin were reparies] by some
cariier workers viz.

» Bhawane ot al (2012} reported 29 species of family serabasidae. Most of these arc polyphagus and
serious pest of agricultural, horticwiusral and silyicultral grops. _

% Deanshu Gupta et al (2014) updated 61 species of E.I;!,;'.I,I'ﬂl‘.:&ﬂ'.lld beetles belonging to 30 genera, 19
iribes, 3 families and 7 subfamilies from Pench Tiger Reserve, Madhya Pradesh, India.

» Hepde and Lol (2014) studied 20 epecies under 10 génem of & 1ribes belonging t o 4 sub families of
darkling beetles of family Tene hrionidae from Andaman lslands.

# Mexde and Vasanthakumar (20017)  reported rediscovery of darkling beetle { Penthocoldes
seriatoporus F)

% Kailash Chandra and Ahirwar (20052) made comprehensive survey ol Bandhavgarh sational Park in
Madhva Pradesh revealed 44 species in 24 penera and § sub families,

% Kailash Chandra ond Ahirwor  Gupia (2005 b} made comprebensive list of total 61 species of
cearabacidie heetles pertaining 1o 27 gencim under 8 sub families from Kanha Tiger Reserve,
Mudhya Pradesh. Indiz. '

% Kailash Chandra and Devanshu Gupta {2012 ) reported {axonomic account of 4 species of genus
Bolbohamatum and one species of genus Bolbogonium from Central India {(Madhya Pradesh and
Chhattisgarh).

% Kailash Chandra and Devanshu Gupto (2012 b)) diversity and relative abundance of Pleurostict
warghacidae were siudied  and analyzed in Achanakmar-Amarkantak  Biosphere  Reserve,
Chhatisgarh,
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Railash Chandra and Devanshu Gupta (2012 ¢) made survey of 32 scarah bectles belonging 1o 24
genera and 5 sub fumilies of family scarabacidae fom Achanakmar-Amarkaniak Bicsphere Reserve,
Chhattisgarh, India.

Kailash Chandra and Devanshu Gupta (2013) represent taxonomic sceount of 52 species of dung
beetlea belonging 1w 22 genera, 12 iribes and 3 families from Uhhattisgarh,

Kailash Chandra et al (2015) reported scarab beetles belonging to 53 species, 27 oenera and 6 sub
families from Sidhi district of Madhya Pradesh, India.

Sarkar et al (2014) recorded 8 genera from Buxa Tiger Reserve, West Bengal, India,

halawale and Patole (2018) recorded a trogid beetle from the weatern zhits, India,

Patole (2017 a} reviewed on the beetle world and their relationship with human.

Patole (2017 b) reported review on coleoptersn heetles an agriculiural major crops pests of the
world.

Sarkar et al (2014} reported systematics of Drynastinae fauma under 8 genern from Buxa tiger
reserve, West Bengal,

Thakare et ab (2012) studied diversity of da rkling beetles at different sites in Melghar Tiger Reserve
during 2009-2010. They were recorded § new species of darkling beetles belonging to family
lebebrionidae from study area.

Vaibhao er al (2012) reported the diversity of durkling beetles ot different sites in Melghat tiger
reserve, from Satpuda hill ranges in Central India, They were repored § species of darkling beetles
belanging o family Tenchrionidae,

&

A perusal of literatune on the diversity of eoleopternn beetles revealed that there are SCONTY Teports on

the taxenamic studies and distribution of beetles of the Maharashira State. Keeping in view, the present
work 15 aimed o prepare the identification keys and reports on the distribution and diversity of these heetles
from study area,

Materials and method

Study area - Sakri is a largest tahsil in Dhule district of Maharashira State, India, Tt belongs 1o Khandesh
and Northern Maharashtra region of Nashik division, It is located 70 Kim towards west from Distriet head
quarters Dhule and 307 KM from State capital Mumbai towards South,
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Altitade/Latitude and Longitude: Altitude: 215 mieters shove Sea level; Latitude; 2108715 and
Longitude: 74,3601,

Sakri taluka is bounded by by Baglan taluka towards South, Navapur talukn towards west,
Nandurbar taluka towards North, Uchehhal tnluka rownrds west, Nandurbar City, Satani City. Dhule City.
Malegaon City are the nearby Cities to Sakri.

Both extensive and intensive surveys wert comducied during 2015-2016 1n different villages of study
area. Field visits were made on holiday during the period of survey. For collection of beetles, sweep nels.
hush beating and collection in inverted umbrelly and hand picking techniques were used. Decaying
vegetable matter and dung of various animals was also examined to make collection. In evening hours fight
trap wass used to collect nocturnal beetles. Sumple after collection were killed in chioroform and prescrved
in 70 % ethyl aleohol in glass vials. Mecessary data regarding locality, date of collection etc noted n
notebook. They were then brought to the tnboratory, where stretching, pinning, Iabeling, and drying and
photograph is done as per the euidelines laid by zovlogical survey of India. For authetification, the
preserved sampies where periodicat by send to Zoological Survey of Indin. Westem Regional Stution,
Akurdi, Pune (M5S0, India.

Kesults and Discossion

Alogether. collected specimens from study aren, which yielded the idemification of 33 species
belonging to 8 familics and 19 sub families, are fisted in table-t, The highest number (15] species went
reported from family Searabacidae (45.45 %) fallowed by Tenehricnidae 5 species (15,13 Ya). Carnhidac 4
species (12,12 %), and Meloidae 3 spécies (9.0% %), Cerambyeidae 2 specics {606 %) whireas Tamily
Buprestidae anil Hyhosoridag has single species (3,03 %) comtribution, The classified lists of heetles were
followed by least description of families. - el
Family- 1: Buprestidae: These are metallic wood borers, Minute oF large flal or cylindrical metallic
colored: often polden, frrongy, grecn or blue. Antennge short: sereate, 11 segments. Theorex and abdomen
firmly united. Tarsh with membraneus expansions, The adulis are Jovers of beight sunshine and inhabil
wooded arcas. The beoutiful and iridescent colors of elyvirn have attracted the attention of man from very
garly times and the buprestid heetles have been utilized i embroidery and other works of art in India and
other countries, Sternocerd chrysicoddes. 4 brilliant green specics from India, China and Japan is thus much
sought for by jewelers {Mani, 1982)

Family-2: Carabidae: Crovnd heetles, Lacinia without » movable lobet elypeus rel extending laerally in
front on the antennal sockels, Antennec with 11 segments, Basal 1 abdominal sternites connule. Wings
ahsent in many; then with the clytri soldered together along the suturc when present, with reola vblongata,
Tarst with 5 sezments. Black, brown, vellowish, reddish or metallic blue, green, bronzy or zolden; striated,
punctate or smooth, Largely ground living torms and are found under stome, bork, in moss, rotien woad and
ather similar situations. Adults are carnivorous but many species often feed on seeds (Mani, | 482,

Family-3: Cerambyeidac: Long hamed beetles, longicoms, cerambyeids, Usually large, somewhat flaiy
with very long antennie. Smooth, shiny. variously sculptured and aflen eloted with hairs and scales, often
eryprically celored and sponed. Eyes large. irvegularantennne simple. Head in fromt ehhgqeely inclined,
sometimes subvertical. Clypeo-frontal sutures mistly truncate, Fore tibiae not solcate. ilandible large and in
some species enormously developed like mntlers. The adults are usually nocturnal or diurmal, sluggish and
live on woody plants, The family includes many injuricus species 1o timber and forest trecs(Mani, 1982).
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Family- 4: Chrysomelidae: Bectle minute to small, hard, cften brightly colored. Head hypognathus
Antennae short, rarely us long ts body, Hind femors sometimes saliatorial. Wings well developed. The
adults feed exclusively an leaves ol a variety of planis: mine inside the leaves or sometimes in stem af
submerged aquatic plants. Some species are serous pest of agriculture. Probably the most injurious species
is the Colorado beetle, a pest of potato (Mani, [982),

Fumily-5: Hybosoridae: Clypeus with antero-lateral angles obwse often rounded nit protrading fsrward;
pronotum with lateral sides not deplanate; external claws of fore tarsi simple {Kailash Chandra and
Devanshu Ciupea, 201 3), )

Famiby-6: Meloidac: Blister beetles. oil-beeties, Medium sized, sofi-bodied, often with the elytrs loosaly
connected; mostly black, brown or sometimes bright metallic-blue or green. Eyes large, widely separated.
Wings well developed, vestigial or absent. Flyira longer or shorter than body. Tarsi with 5 sepmenis. Fore
and mid coxae contipuous. Apical sepments of phdamen  ofien exposed,  Development  with
hypermetamorphosic. The adults are mostly phytophagous, but often also destroy the epos of grasshoppers.
The meloid beetles yvield the cantharidin, o crystalling solid from dried beetles, used medicinally as vesicant
and diuretic amd in the manuficture of hair ofls. Genus Mylubris pustedata s targe black and red stripped
species, common throughout the old world, particularly on yellow-coloured Aowers (Mani, 1982},

Famity-7: Scarabaeidae : Dung beetles. scarabs. Small or very large, robust, smooth, shiny, ofien
nocturnal. The beetles mostly feed on' dung of various herbivorous mammals, which they rall into
convenient sized ball, bury them i underground chambers snd feed at leisure, The brood balls are also
made form dung. The sacred scarab, Scababaens sueer, has atracted the attention of man from very anclent
umes, Heliocopris bucephatus is o common Indian species, Other important and widely distributed geners
include Onthophagus copwiy, Carthasiuy and Gymnapleare, Most of the species are ornamented with often
enormously produced horns ond spings on the prothorax and head (Mani, F9B2)

Family - 8: Tenebrionidae : Small ar targed, somewhat far, elongated, hard, ofien sculptured, mostly
black, sometimes reddish-brown, Antennoe simple, clavate, moniliform, short, with 11 segments. Eyes
prominent. Tarsi heteromerous, with 5-5-4 scgments, Claws simple: Wings usually vestigial or absent,
Elvtra ofien immovably soldered topether along the middle, Usually poctumal beetles. prhytophnaon s
scavengers o feeding on dead and decaving vegetable matter, dungs, drivd seeds, cereals and other stored
products: Few species are pest of flour, cerenls and cereal products (Mani, 1982),

Conclusion

Biodiversity survey provides fundamental information needed for conservation planning, design and
development of management plan. To conclude, species collected in study area represents patiern of
diversity, richness-and abundance and varialion in beelles. The study will no doubt help in the conservation
phans and in maintenance of biological health of the ecosystem. This prelimipary informalion on coleoptern
beethe diversity may be utllized in fulure 10 assess diversity and conservation problems from the region snd
also help in solving the beetle s pest problem ala w2 with in fermulating effective control strategy.

JETIR1808481 | Journal of Emerging Technologles and Innovative Researah [JETIRF wwrn setirarg 4



© 2018 JETIR August 2018, Volume 5, Issue 8 www jetir.org (ISSN-2349-5162)

Acknowledgement

| am grateful to Director, BCUD, North Maharashira University, Jalgaon for sanctioning and providing me
an opporunity to serve under YURMS scheme. | am also highly thankful to the Director and Scientist,
Western Regional Station (WRS), Zoological Survey of India, Akurdi, Pune (M.5.) for their keen interest
and constant help in identification of beetles.

i

References

Bhawane, G. F., Mamlayya, A. B., Wagh, 5. R. ond chaugule. A, K, (2012). Diversity of white arub
bectles and thebr bost range from northern wetern ghats, Kolhapur district (MS), India. $he Sioscan
T(d): 389-506, 2012,

Dxevanshuy Gupta, Kailash Chandra and Salma Khan (20143 An updated ¢hecklist of scarabacoid
beetles (Coleoptera: Scarabaeidoe) of Pench Tiger Reserve, Madhya Pradesh, Indin, /. Em. Zoof,
Shwidies, 203 225-240,

- Hegde, V. DL and Lal, B, {2014}, Darkling beeties of Andaman islands with some new records

(Tenebrionidae: Coleoptern), Literpradesh State Bindiversity Board, P 131-133,

Hegde, V. D. and Vasanthakumar, 1. (2017), Darkling beetles. Rediscovery of Penthicoldes
serigtoporus Fairmaire, 1896 (Celedprera: Tencbrionidae: Ténchrioninae) from [ndia. Bugs R All,
New Leiter of South Asia (ICINSA), 32(9): 13-16, _

kKailash Chandra and Ahirwar, 5. @ (2005 ). Scarabagid beetles (Colcopters) of Kanha Tiger
Reserve, Madhya Pradesh. Rec. Zood, Suev. Dadia: 105 {]-ﬁ}: 147-15%.

Kailash Chandra and Ahirwar, S, C. (2005 b), Scarmbacid beetles of Bandhwvgarh national park.
Madbwa Pradesh. ZE0S° Prism Josrnal, 20081 1961- 1904,

Kailash Chandra and Devanshu Gupea (2012 a). Bolbocerting scarabs of genera Solbehameatum
krikken, 1980 snd Belbopamizm Boucomont, |91 (ColeoptermGeotrupidas) from central [ndia.
FTaprobanica 4(2): 69-T6,

Railash Chandra and Devanshu Gupta (2012 k). Diversity and relative abundance of Pleurosticr
Searabaeidae (Coleoptera) in Achanakmar-Amarkantak Biosphere Reserve, Central India, Warld J
£ N2y 147-154,

Kailash  Chandra and - Devanshe  Gupta (2012 ¢}, An  inventory  of  scarab  beclles
(Coleoptera:Scarabagidae) of Achanakmar- Amarkantak Blosphere Reserve, Chhattisgarh, India /. ./
S N M4)1:886-891,

 Kailash  Chandra - and  Devanshu  Gupte '(2013),  Taxcnomic  studies on dung beetles

(Coleoptera;Scarabaeidoe, Geotrupidae, Hybosoridac) of Chhastigarh, India, Mun Em. Zool R(1y
331-360,

. Kailash Chandra, Devanshe Gupta and 8. C. Goel (2015) On Secarabh beetles {Coleoptera:

Searabwieidae ) from Sidhi district of Madhyi Pradesh., India, Ditor Pradesh J Zool. 3503 215-243.

- Kaiawate, A, 5. and Patole, 5. 5, (2008), First record ala trogid beetle (Coleoptera: Searabaeidea:

Frogidae) from the western ghats, India. J of Threatened Taxa. 10(7): 1 1988-1199]. 2018,

- Mani, M. 5. {1982). General Emomolopy (3™ ¢d.), Oxford And 1BH Publishing Company, New

Deihi,

- Putole, 5, 8. (2017 a). Review on the beetle world and huiman relationship, GIRA- Globa! fermnal

jor Researeh dmalyeis, 60107 441-444, Ootober & 2017,

- Review on beetles (Coleopieran); An agricultural major crop pests of the world, Tl J Life. Sei,

Setenii. Res.. HE); 14241432, Nov, 2017,

JETIR1808481 | Joumnal of Emerging Technologies and Innovative Research (JETIR) woanw jaitit cag ] &



£ 2018 JETIR August 2018, Volume §, [ssue B www.jolir.org (I58N-2348-5163]

16. Sarkar, S. K., Saha; S. and Ruychowdhari, T2 (2014} Taxenomic account of Dynastinas fauna
(Celeoptera: Scarabaeidae) of Buxa Tiger Reserve (West Bengal, India). Rom. 1 Biod.« Zoal., 59(2):
E“.;I'I 1 I-l

17, Thakare, V. G Zade. V. 3. and Hegde, V, D, (2023, Darkling beetles (Coleoptera: Tenchrionidac)
of Melzhat Tloer Reserve, Centeal Indin. S New Bio). Repoy 1(1): 20-10

Table-1: A list of Coleopteran beetles from Sakri reglon.

Sr, Family Sublamily | Mt of the specics
Pty |
(1 Biupn::-'fi-l.i-.*.t:'. ' Huprmmu Sigrnocera gegivigaaiaSeunders, 1866 !
T i Brachininag | Mrechinus hevagrammuy Chaudiair J l
03 Carabidae Antlia sexgutteio Fabriciug, 1775
0 Hurpadinee | Chfaenins ruffemartus M,
05 ' Chlgenins impunctifrons
(s Cerambycinne | Stremarius borbam Fabricius, |775
07 Cerambycidae Lamlinae Batocera mfpmacidata De Geer, 1775
0% Chrysomelinae | Zyvgogrammea bicolorare Pallister, 1933
09 | Chrysomelidae Scutelleridae | Chrypsocoris purpureus, Westwood, 1837
[£) - Hybosoridae Flvbosoringe | HMyfosorss oridmmalis Westwood, 1843
'_Ll Eleticinae .Fl-dj.-'fﬂﬁl'.l'.'i pustlate Fabrictus, 1775
12 Meloidae | Melominae Melow prosearabaeus Linnagus, 1755
13 Tetraonyicnae | Psafdedyite agyptica Peringuey, 1909
14 Plydlognathus. Dionystuy Fabricius,
15 ' [vnastidae {drpctes rhinvceros Linnagus:
16 Eoplifenrny platvpteri Wicdemann, 1823
|7 Rutelinng Anomalla pufficapiffa Burmeister, [835
|4 Adliiretuy fusiopyeny Bunmeister, | 535
| & Searabacidae Cefarsiny pithectus Fabricius, 1775
20 Covmmopleurus evimens F
2 Scartbacinae | Gymnoplewrus gemmata Harold, 1871
22 Chvitis gttt Fabricius, 1811
3 {Arihopiaray hindy Anvow. 193] N
ET Flelfocopeis gigay Linndrus
25 Celoniinme Chilalila veuta W, i
76 | Oyveetoniu versfeodor Fabricius
7 “Melolonthinae. | Meladera ambaliensis Ahrens & Silvia 2016 |
8 Hedeirichio =p,
24 Platynotini Modncaray mifnin :
BT | Tenchriominge | Lromocephelam byline Walker, 1838
31 Tenchricnidaes Platinutus punctipen Mulsant & Roy, 853
iz Pimellinoe R.iuf.'.fnr.?‘ia indica Schauluss, | 872
33 Adespria monilis, Klug, 1830
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28. Preliminary Investigation on Spiders Fauna
(Arachnida: Araneae) from Sakri Tahsil, District -
Dhulia (M.S.), India

5. 5. Patole
Professor and Head, Department of Zoology, 5.G. Panl ASC Colleze, Sakri Dist- Dhulia,
Maharaghira, Sakri.

Abstract
Prescnt study reveals on the spider fauna (Araneac) of Sakri tahsil, Dist- Bhulia (M.5.),

India. The faunistic stody were undertaken during 2017 and collected over more than hundreds
of spider specimen which revealed total 16 species belonging to 14 genera from 9 families were
reported for the first time from this region. Family arancidae (23 %) and salticidae (18.75 %a)
were dominant, followed by pholeidae and oxyopidae (12.5 %) coch. While families thomsidas,
seytotidae, sparassidae, hertilidae and |ycosidae were contribute  each with 6,25 %. Based on
catesorized of spider into habitat wise functional groups, the foliage hunters were dominating the
foliage web weaver, ground runner and ambushers.

Keywords: Araneae, uraneidae, salticidae, thomsidac, sparassidac, lycosidae.
Introduction

Spiders sre sbundant and widespread in almost all ecosystems. They plays very
significant role in the &mlo:gy by being one of the exclusive predator of inseet including those
harmful to human being and help in maintaining ecological equilibrium {Patil et al., 2013 n).
Spiders (Araneae) are air breathing arthropods that have gight legs and chelicerae with fangs that
inject venom. They are the largest onder of arachmds and rank 7" in total species diversity
among all other groups of organism (Meshram, 2011). The world spider gatalog in¢ludes around
42,751 species under 3,859 genera and 110 familics (Platnick, 2012). Tikader (1987) described
1,067 species from India in his checklist of Indian spiders, Another w kers viz., Siliwal et al
(2005) have updated the Indisn spider list with 1,442 species under 361 genera and 59 families.
Later on Sebastian and Peter (2008) documented 1,520 species under 361 genera and 60 families.

Spider of protected arcas in India is extensively studied by earlier workers viz., Gagbe
(1995 in Indravati Tiger Reserve and recorded 13 species. Gajbe (2003) reported a checklist of
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186 species of sphlem |0 69 genern under 24 families distributed in Madhya Pradesh and
Chhatisgarh. Patel (20083 reporiad 91 spider species belonging to 53 genera from Parabikulum
wildlife Sunciuiry, Keral, Manju et al (2003) recorded 116 species from 66 genera and 25
famnilies from Mima Willlife Sancluary, Dangas, Gujarat, Bastawade (2004) deseribed arachnid
fauna of orders Amneoe, Scorpionida and Solofugi from Melghat Tiger Reserve, Amravati,
Maharashtra State. Quasin and Uniyal (2010) studied spider diversity form Kedamoth Wildlife
Sanctuary. Sharma ct al (2010) reported 44 species belonging to 12 Families [rom Narmada River
at Rajuhat {Barwani, M. P.). Warghat et al (2010) desls with distribution of 76 spider species of
12 families from agriculture fields adjoining to foot hills of Satpura mountains ranges of
Ameavati district (M.S.). Hippargi et al (2011) reported occurrence of spiders from 19, 25 and 31
families from Lenar, Melghat and Southern Tropical thom forest, Solapur respectively.
Meshram (2011) recorded 117 spider species of 20 families and 35 genera from Toranmal
Zanctoary, Maharushtra. Wankhede et al (2012) revealed 32 spider species of 7 familics from |
Poona (M.5.) University Campus. Patil (2012) reported 117 spider species under 20 families and
5% geners from Ju.bu.lpu: district (M.P.). Patil et al (2013 a) revealed 29 species belonging fo 18
genern under 10 fumilies from various localities in and around the Singhori wildlife sanctunry
(MLP.). Patil et al (2013 b) reported 23 spider species belonging to 12 genera under 7 families
froom Rani Veerangana Durgawati wildlife sactuary, Damoh (M.P.). Deshmu kh ond Raut (2014)
revealed 104 species belonging to 18 families in Salbardi forest (Satpura Ranges, M.5.).
Bhattacharya et al (2017) reported 24 species of spider belonging to 10 families in Jowai area
{Jaintia hills) of Meghalaya. Mithali and Pai {2018) revealed 29 spider specics belonging to 8
fumilies and 19 genern and 30 species belonging to 7 families and 18 genera from site -1 and
site-2 respectively from Goa. Based on Faunistic survey, present study reveals 16 spider species
belonging to 14 goners wnder 9 fomilies were reported for the fiest time from this region. The
knowledge on diversity al distribution of spider from study area was absolutely scanly as
compared 1o other part of the India mentioned above. Hence, attempt has been felt to explore
spider diversity from Sakri tahsil (M.5.),
Materials amd Metliods

The study hus been earried out during the month of March to September, 2017, from
study area. 1t lies between 20° 10 52" North latitude and 73" 10 55” North longitudes in North

west side of Mohopshir,  Spiders were collected from different localities by active visual
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search, vegetable beating, pitfall trapping, hand collection and sweep netting. The collected
spider specimens were preserved in rectified spirit with few drops of glycerin was used as
preservative. Before preservation photographs of natural live specimen were taken inlo different
view amnd documented. The identification of specimen was done on the basis of morphometric
characters of various body pnr'rs using existing identification keys (Tikader and Maibotra, 1980
Tikader, 1982; 1987). Adult spider specimens were observed uhder stereo zoom microscope,
Identified as well as unidentified specimens were sending to Western Regional Station,
Loological Survey of India, Rawat road, Akurdi, Pune for final authetification.

Results and Discussion

Present study revealed with 16 spider species belonging @ families with their habit,
morphological characteristics and distribution are listed in table-1, Among these family
arangidae (25 %) and salticidae (18.75 %) were dominant, followed by pholcidae and oxyopidae
(12,5 %) cach. While families like thomsidae, scytofidae, sparssidae, hertilidae and lycosidae
were confribute  each with 6.25 %. The reported spiders were found 10 be living in different
types of habitats viz., ground runner, web weaver, ambusher, foliage hunter and foliage web
weaver ete. No exceplionally poisonous spider was found among the species recorded from study
ared, The spuders are most abundant and ecological important. They are exclusively camivorous
and hence help naturally to control insect pest agro-ecosystem and indicators,

This is the first attempt in this region spider diversity were studied during the present
study. Nobody has done work on such aspect. Sakri tahsil is peopraphically the larpest tohsil in
Dihwlia district. It is adjeining to Satpura ranges and Dang region including Charanmal and
Kondaibari forest etc having various habitats with a rich spider fauns, However, this is not an
end and final conclusion regarding species richness as number of areas snd habitat still to be
explored. The present results indicate there is scope for further extensive studies that will
generate more informative database on the spider fauna of this repion.

Conclusion
#  From study area, first time author reporting diversity and relative abundance of spiders
which revealed total 16 species belonging 1o 14 genera belonging 9 fumilies,
#  Fomily arancidae (25 %) and safticidae (18.75 %) were dominant families.
#  Family pholcidae and oxyopidae contributes (12.5 %4) each.
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¥  Families like thomsidoe, seytotida, sporissidoe, hertilidse and  lycosidoe were
contribuling  ench with 6.25 %,
¥ Based on cateporized of spider into habitat wise functional groups, the foliage hunters
were dominating over (he folisge web weaver, ground runner and ambushers.
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Global Adv, Res. J, of Environ. Sci and Toxico, 1(8): 203-210.

TFable-1: Taxonomic List of Spiders (Arachnida: Araneae) from Sakri Tahsil, District —
Fhulia (M.5.)

Taxa and Hubit Morphological characteristics and distribution
Loological
narme
Family- Crroun | L . . : .
! Crossopriza Iyoni iz a widespread species of cellar spiders tha prefer
Fhalcidue . to live in or ground humss structures. They are eommonly known
ks Cmmw TURET | s mmiled cellar - spiders, tailed  daddy Jonglegs spiders, and
vl sometimes box spiders. They all possess extremely long fragile legs
Blackwa | hunter that can reach ip to 6 em (2.4 in) long and a body length of that ranges
A0 from 2.5 to 7 mm (0,098 to 0.276 in). Their abdomens are distinctly
squarish when viewed from the side and their campace is more or less |
circulor when viewed from above.
2. p::’] lﬂ“_ Ceilin FPheleus phalangivides, also known as (he bongbodied cellar spider
]:'_ RRg (3w ot ihe skall spider due its cepholothorax resembling o human skull,
Gides | ™8 | Females have a body length of about ¥ mm and males are slightly
I, | ¥ smatler. The length of its leps is about 5 or 6 times the length of its
KErS body (reaching a legspan up 10 7 em in femabes).
Family - Ambu | Thomisus is a genus of erab spders with almost 150 species described
Themisidue dhers | The penus includes specics thit vary widely in their ecology, but the
3. Thomisu best known crab spiders are those species that people call the lower
s crab spiders, becowse they are mnbush predstors that feed on insects
projecta _ wigifing Mowers,
5
Tikader,
1960
Family- Foling | Oxyepes is a geous ol lynx spiders found  worldwide. It includes
Oxypidae & arounds W species s i clissiliod under the lynx spider family
4. Omypes | hunter | Oxyopidae. Like bither lyns spiders, they are easily recognizable by the
pankaji six larger oyes irmnged hesagonally on top of the head {prosoma),
Gajbe & with the rermainig somller bwo cyes in front,
Giajbe,
2001
2 Oxypes Fnli-ng Ch some mow a[h.*i.-:ﬁ ol spchirs of the family Oxyopidae from India,
chitme |@
Tikader, | humter
1966
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Family- Foling | Plexippus paykulli is a jumping spider in the family Salticidac, It is
Salticidae & native to south east Asia but has spread to other parts of the world, In
6. Plexippu | hunter | the Unied Siates it is called the pantropical jumping spider. It is
5 usually associated with buildings and may be found near light sources
payhkulli catching insocts attsacted by the light.
Aundouin
, 1826 i
£ :'camnnj fﬂhﬂg It is & jumping spider found in vorious Asian tropical min forests, in
Pl PR folizge in wooded environments. Since 1999, the spider kas becn (he
subject of an email hoax claiming that it was a fual spider fourd
2 lurking under toilet seats in North Florids,
Bimomn,
1899 |
& ::w :“"““ Habrocestoidesis  a genus of  the spider family Salticidac (jurping
ol YA apiders). Most species are endemic to India, with H.
PRl phulchokiensis found  only  in Nepal, Habrocestoides  nitidus is
‘ I'fﬂ'g & spider species in the taxonomic classification of the jumping spiders.
— .
;::::I;::_Iu itﬂﬂm Scytodes rhj:nrulv_;a i& @ spitting spid:f, so called because it spits &
8. Sondes | wider venomous sticky silken SIIJ-I:m!Eﬂm over its prey. Tts -Si'..‘f'l;" ranges botween
ity 36 mm (0.12-0,24 in}. The carapace i3 umuseal in sloping upwards
y lowrds _[rs pear :!:u:L whercas the abdomen slopes downwands, It has
(Spliting six eyes instead of the eight spiders usually have,
i spider)
;‘nmi’ly-{ Folieg Heteropoda venatoria iz a species of spider in the family Sparassidae,
oy :";“ Ko > the: hunisman spiders, It is native to the tropical regions of the world,
' :l;ﬂ'l'-np ey and it iz present in some subtropical areas as an inlroduced species. Its
s common names include giant erab spider and cane spider. The adult
- has a flat, brown body 2 0 2.5 cm long, 7 to 10 em wide, including the
frie begs. The female may be slightly larger than the mule, particularly in
the abdomen, but the male has longer legs amd larger tips on0
b its pedipalps,
i::::ﬁ_d“ :ﬂf Erivvixia iz a gemus of spiders in the Araneidae family. It was first
11, Brboviai | weae deseribed in 19.5] by Archer, As of 2017, it contains 21 species from
: 3 throughout Afiica and Asin. Carapace and legs brownish, colour of
= abdomen varinble but usually brown 1o black. Cephalothomx nasrowed
Sl s in front, Ocelar region slightly longer than wide, Anterior median eycs
289 K smallest. Lateral eyes closely situsted on o tubercle, Stemum heart

shaped, pointed posteriorly. Abdomen globular, pointed posteriorly
with a Black tip.
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12 Hmﬁf}?“ Foliag Spiders in the Neoscona gemus have o mostly pantropical distribution.
R AL, || Ewve Neoscona theisi females have a bosly length up to 11 mm, sndd males
Walcken [ WeNVR: | e sbishily aliic tsssuriiy v 00 9 i, They baild aaorb web &nd
“H:’:j : rest near the centre, Neoscona theisi vary in color fom dark reddish-
i brown to pale-yellow with a distinet patiern on the upper ahdomen,
lighter along the centre=ling and darker on the sides,
13, Neogoon | Foliag | qrpotic reation with 'V* shaped dack brown patch; abdomen sub-
- = e triangular in shape. Epigynal scape having deep constriction and an
_m_"lkcr']“ WEWVE | unclear lateral lobe. Juveniles of this gpecies are seen at the beginning
Tkador | F of rainy season, Fernales lay epg soc on ground of wall surface with
ey debris duning post raing, colour. Abdomen grey, almost triangular in
shape with - posterior tapering end apd covered with hairs and
pubescence. Legs are yellow in colour, long and strong, covered with
hairs and spines,
b4, Aapoge-| Foliag Argiope acmula i3 a species of spider in the family Araneidae, found
nemmin | ewed | oo vl to the Philippines, in Sulswes and in the New Hebrides. i
jlhfalcl:n wedve: | e of the species of giant conspicuous "signature spiders” of the
'l';’;l : gens Argiopd, seen in tropical and subtropical grassiands. Signature
spiders get their name from the zigeag design cinbossed on the web,
the stabilimentum that is believed to serve n camouniloge Rnction. They
show extreme sexual dimorphism and males are only 10% of the
female in size and a5 a result become victims of sexual cannibalism, 15
the males survive the first copulation, then they almost always die
during the second attempt,
Family- FOURE | o wersiliiel spider Toumdin Kerals, Mahatashira, Cujarl, WestBenusl K
Heraflidae, | e arviatika, Mysiumiar, Philippings, Strigspors, and Sii. Lanks, Popalarly
b5, Brersdilng:] haistiee | ol gy Wiiv gtbed spitker”, this spider is common in southern India.
R agny It tives on the inmks of large trees — including commonly on the trunk
NRes, of the coconut palm, [ty colour closely matches that of the tree trunks
334 i whieh it lives, It fewly on moths, ants, and other smaller spiders. Tis
el i penerally Faid in (he holes or erevices of trecs.
g i Lycosa tarswiula s the specivs ongmally kmown ag the taramiuls, a
Loyeuins d name that nowsbiys commonly refers (o spiders in another family
5 er'ml o entirely, the Themplosidae, I now moy be better called the tarantula
i s woll spider, being in (he woll spider family, the Lycosidae, L.
l’,wu_ll" ik tarnntula 38 @ lorge spevics fownd in southerm Burope, especially in
Spdate) the Apulin region of Baly sl near the city of Taranto, from which it
ot 15 mme,
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14. Studies of Sublethal Effects of Cypermethrin and
Oxyfluorfen on Reproductive Parameters of
Earthworm Species, Eisenia Foetida Savigny, 18266

Bagul P. K
Department of Zoology, K. A, M. Patil ASC College, Pimpalner, Tal- Sakri.
More B, C,
Department of Zoology, K. A, M. Patil ASC College, Pimpalner, Tal- Sakri.
Fatale, 5. 5.
Department of Zoology, V. V. M's, 5. G. Patil ASC College, Sakei Dist- Dhule, Sakr,

Abstract

liv common practice, sub lethal effects of pesticide are not regularly taken into sceount
when uﬁsus:iinj_:, agrochemicals toxicity. With these objective sub lethal effects of the widely used
pesticides was performed wsing Eisenia foetida a3 o model organism, Eathworm adults were
randomly assigned to the treatment of these two pesticides. At the end of experiments number of
adulis, their weight, number of cocoons and juvenilés were recorded. The result shows
significant decrease in above parameters as compare o control snimals. The pesticide treatment
showed negative impact on the growth and reproductive parameters. The results suggest that in
sub lethal dose the no target animal populations are ai risk. So this shudy is important in
agrochemical environmental risk assessment,

ey words: Pesticides, Sub lethal, Earthworm, Cocoon, Juveniles, Toxicity ctc.
Introduction

A greal proportional of biomass (780%) of termestrial invertebrates s represented by
earthworm which plays important role in strecturing and increasing the nutrient content of the
scil. Theretore, these animals can be suitable bio indicators of chemical contamination of the sail
in terrestrinl ecosystems giving an early warming of soil quality determination (Culy and Berry,
1995). Now, it|is very important to protect the human health und health of other terrestrial
vertebrates whigh prey upon carthwoerms (Heeby, 20013,

Eisenia foetida is the standard test organism used in terrestrial ecotoxicology, because it
can be easily breed on variety of organic wastes and having short life eycle (ISQ. 1998 and
OECD, 2004). Studies show that earthworm skin is a significant route of contaminant uptake
(Lord et al,1980). Mortality has been the most ﬁ'ﬁq“‘:ﬂ“}' used parameters o evaluate the
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chemical toxienty in earthworm Van and van, 19899 Acute mortality test would not provide the
most sensilive risk eslimate for earthwormes in the majority of cases (Frampton-et al,, 2000).
Amorium et al (2003) tested earthworms with herbicide and found reproduction is the more
sensidve end point than morality in worms like Encliytracus albidus and Euchytracus
fexurions, It is suggested that sublethal effects is more sensitive and is & more realistic approach
for the prediction of environmental effects, Beeause in the field, the exposure concentration of
pesticides are usually quite low {Romblke o al,, 2007):

Weight loss is another parameter, appesrs 1o be o valusble indicator of physiological
stress, related to the degree of intoxication and time of exposure (Frampton et al, 2006).
Numerows reproductive parametess have been studied in carthworms exposed to variows
xenobiotics, cocoon and hatching production, viability of worms produced,

Cypermethrin is a synthetic pyrethroid used as an insecticide in tarpe scale. [t hehaves ag
a fast acting nevrotoxin in insects ind easily degraded on soil. Tt is highly toxie to fish, bees and

aquatic insects, Similarly Oxylluorfen is selective pre and post emergent herbicide used to

-

control broadleaf and grassy weeds in vegetables. It is highly toxic to aquotic invertebrales,
Scanty information is available on the effects of these posticides on grﬁwth and - eocomn
production of earthworms. Therefore, present study is undertaken to find dut the sub lethal
cffects of Cypermethrin and Oxytluorfen on growih and cocoon production of Eisenia foerfda.
Materials and Method

Biological Material: Earthworm species, Eisenia foetida were obtuined from State
Ciovernment agricullural nursery, Sakri (Dhule) M.S. They were maintained in the laboratory as
per OECD guideline (OECD, 1984), Only heaithy adult worms having well developed clitella
were used for the experiment,

Chemical Material: Two chemicals i.e. eommercially svalable Cypermethrin {10% EC) [
an insecticide belongs to synthetic pyrethrod and selective hesbicide, Oxyfluerfen (23.5% EC)

commonly called “Goal” were purchased from local pesticide shop. The quality soil and a month
old cow dung were collected from agriculture field and cow shed respectively,

Experimental Set-Up: The expenment was performed in plastic tough having five kg
capacities. A dried quality soil was ground and sieved, In a lough 800 g of fine sqil thoroughly
mixed with 200 g Cow dung (CD) and appropriate amount of water was sdded 1o maoisten the
mixture,

Treatment: The LCg values of both the pesticide in earthworms were dlready estimared
i our previous study, which was 2740 mlkg for Cypermethrin and 0,420 mlkg for
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Oxyfluorfen. Both lower {(1/4™) and higher {3;4"’} sub lethal doses e, 0.56 & 168 and 0.105 &
(1315 mlkg of Cypermethrin and OxyRuorfen respectively were added in 100ml of water and
that was mixed thoroughly in the experimental groups only, On next day, 20 mature worms were
added 1o each tough, The tough was covered with pertisrated lid and kept for 45 days, The
expenmental set up was prepared in triplicate for each treatment.

Study of reproductive parameters

At the end of experiment earthworms were separated by hand sorting washed with
distilled water and kept on filter paper weight was taken to caleulate the growth or biomass,
Similarly the cocoons, number of juveniles are also hand sorted, count and tabulated, the data
was statistically analveed,

Resull and Discussion

The control as well as 1/4" and 3/4™ sub lethal expenimental data after exposeé of worm to
pesticide concentration are presented in table-1. This shows that;

On Growih: In control sample significant increase was observed in body weight of
earthworms while comparatively fess significant increase was observed in both pesticides sub
tethal treatment. Our resulls are corrohorated with kebeticaya et al (2010) they rq:[.ll..lrmq! that,
Etsenia foetida 15 the most sensitive species and shown decrease weight in industrinl wastes
Growth of Aporreciodea caliginosa significantly reduced in the exposure of Chloropyrifos and
dinzo non insecticidal treatment Espinoza and Obregon (2005) treated Fivenia foetida with
arganophosphate insecticide malathion and Parathion both observes] deerease in body weight.
Choo and Baker (1998) found Endosolfan did significant reduction in body weight and juveniles
aof Aporrectodea trapezoids species of earthworm. Zhou et al (2006) studied on worm speices,
Eisenia feetida have reported that the weight of the eanhworm was 3 more sensitive index
compared to  the mortality in  indicating toxic effects of herbicide Aecetochlor and
Methamidophos. Further they also reported that weight loss in worms treated with fungicide and
herbicide.

On Cocoon and Juvenile Production: There was significant decrease in the cocoon
production and number of juveniles count in Cypermethrin and Oxyfluorfen sub lethal treatments
as compare to control. Cocoon production was found to be the most sensitive parameter for many
pesticides (Yasmin and ['Souza, 2007). Bustas and Goicochea (2002) explored the effect of
commercial parathion on the reproductive parameters such as sperm and cocoon production of
Eisenia foctida and reported that slternations in reproductive parameters were conspicuous in
regard to the number of sperm, cocoon and worms born. Number of juveniles per cocoon ean e
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reparded 08 sensitive paraaeters to evaluate the toxicity of Acetachlor on earthworm reported by
Yigo et ol (2006). Several scentists have reported that pesticides enhance the reproduction -
cocoon production and number of hatchings (Robidoux et 4l 20001 According to Zhou et al
(2008) reproduction of earthworms appeared o be more severely affected by Cypermethrin i
juvenile stage than at adult stage. Higher concentration of Cypermethrin causes significant toxic
effect on reproduction of worms. Bagul et al (2015) reported that decrease in reproduction rate
along with seme morphological and behavioral changes of mnhmm;i, Eigewnia foetida exposed
to scute toxicity of Cypermethrin and Oxyfluorfen. Similar results were reported by More et al
(20116} they revealed that the silver couted dishes with waste food are not significantly affect on
srawth nd monality of earthworm but decrease the reproduction rate.
Conclusion
We conclude that

»  Growth and reproduction parameters of carthworms exposed 1o agro pesticides seem o
be uselul blo indicator of soil pollution.

% Results of the study provide evidence that sub lethal doses of pesticides affect on
srowth, cocoon and juvenile pmduurj-rm,- 1

% Higher (37/4"™) sub lethal doses showed slightly more effective than lower (1/4™) sub
lethal concsitration.

- iﬂ'i—;urling of the present study can be used 1o plan ond implement remediation stratepies
for the pesticidal polluted soils, where nisk of seil pesticide contamination is associated
with population dynomics of soil invertebrates.
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Cypermethrin — contaminated soil with theee different enrthworm test methods, J oof |
Enviren. Sei, 20011 1381-1385, 2008,

Vermibed Welght of worms (g) | *» Munlver of #
Pesticiles lﬁruups Initial Final Increaze | Cocoon | Juvesndles
Control LEN R 13 43.75 38 0 .
__ Expt.I{14% |[5z04 0AE06 | 1500 3 T T—
‘ Cypermethein | Expt. 1 (34%) | 10510 |12¢05 2307 |22 '[ 16
Exprt. I{1A4%) [95:03 125204 (038 ) 64
Oxyfluorfen | Expt. 1 (34%) [ 98+07 |19+06 |3000 |27 55 !
Table- 1: Biomass, cocvon and juvenile count
Per cent vislues ane % chanpe over control, CD {Mean + SEM, n=3) -
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Study of Synchronise Effect of Cow Urine (Gomutra) and Yoga Therapy
to Reduce the Hypertension in Obese Patients.

Napdre, Y M. & More B. C.
DrepL of Zovlogy, Kamm: A M. Patil Ans, Commercs & Kai Annesabeb 8. K Pmil Science, Colege,
Pimpainer, Dist Dinke, Mabsmibirs, odia
Patole, 5. 5. :
Head Dept. of Zoology, 5. G Pabl, ASC College, Saimi Dist Dibule, Mabarsslin, s

Abstract: Backpround: Hypertension and cbesity are now greatest kealth problems in the developed world’s, which are
the migjor risk facters for CVD, kidrey diseases and premature death, Use of cow mring hat a special significance in the
Indian tradition. Cow wrine is a divine medicine because if contains all substances, whick are agtwally present in huntan
vl S cow wrime i wred for the freaiment many diveaser, Foga is also play an impartant rofe o maintain complese health
Yoga lr g selemes, 15 o mind -hody therapy kas shown to be uzefid to patients with fyperternsion and ofesine So owur Al woy
ahserve heneficial afiects of 2 monthis of cow wrine and yoga therapy on parameters (e, BMT, BPS in pasientr of kyperteanzion
with obesity, Method: 40 pativnts of hypertension with obesity, in the age prowg of 30-60 were selectod based on exclvion
criteria & ave divided In 1o 4 groups, eack group had 10 parienss. In order io determine effectiveness af eow urine and yoga
exercive, plasiologicel paramelers (Weight, helpht, BML Blovd Pressure) before and afier 2 months program were analyzed
Result: Ar the end of study, there was significant decrease in the mean Mood pressure as well as weight and BMT by single
cow trine, by voga but, synchironise effect of cow urine + yoga was more significani fo decrease in the mean blood pressurs,
weight and SMI. Conclusion: dn the presemt mesearch conclided that fresh Cow urine and voza both having sienificant anti-
hypertession and anti-obesify activity, Synehromlse effect of both therapies are having more significant anai-hypertension
and gail-giesier acnvi,

Key words: Cow urine, Yoga, BMI, Blood pressure, Obesiny ete.

Introduction

Hypertension s one of e most sericus negative bealth consequence associated with obesity [1]. Health is a basic
buzman right of buman being but we are not aware of this fact, S0, ooe of the key element of bealth is Yog, which play an
impartant role 10 maintain the complete health [2]. Hypertension is & major cheonde lifestyle disease and an impormne public
health problem worldwide, Yopa is 2 mind- body therapy and ap altermative to medication; also contribute to an increased
feeling of empowenment for patients in preventing end treating hyperiension [3]. Yoga bealth beaefits sre azntve as well as
preventrve. Yoga has been shown to have therapeutic benefits for individuals with a wide moge of health conditions, imcluding
hyvperiension [4, 5],

Yopa provides one of the best means of self improvement and gaining full potential of one's body, mind and soul. 1t has
been proved beyond doubt that pranayam and certain asanas are very important means for preventing and curing many
ailmens, Since |0 years, research stadies have shown that the practice of yoga improves strength and flexibility and may
help in control parameters as blood pressure, respiration, heart rate and metabolic rates [6].India i3 experiencing a rapid
health transition, with large end rising burdens of chronic diseases. The prevalence of hypertension has been peporied 1o
range berween 20-40% in urban adulis and | 2-17% emeong rural adults [7]. Hypertension and obesity are comenon in a large
group of population worldwide. These people are af increased risk of cardiovascular, peripheral vascubar and cerebrovascular
discase. According to yogic belief, people can be relieved by the complications of hypertension and obesity by practicing
Vol exercise [ B8]

High blood pressure is one of the most important preventable canses of premature morbidity and mortality in the world
Owverall prevalence for the hypestension in India is 20.8%. Hypertension is 8 mapor risk factor for ischaemic 4nd hacoarrhagic
stroke, myccardial infraction, heart failure, chronie kidney disease and premansre death [9], The cause of primary hypertension
i5 nol known, although genctic and environmental factors may affect blood pressure regulation [10]. Today, Yoga has
acquired global recognition and exalted s1ams as an ancient health building system. Regular practice of yoga reduces bloed
pressure, i aiso reduces body weight [11], Yoga being a form of physical exercise is commeondy translated as “union” and I
the eombination of heart mind and body, Practice of asang, praniyama and meditation results in reduced mental stress. Yogic
practice and its beneficial effect have been observed on phisiological and physical state of body and mind [12],

Csormutta has a great medicingl value and is very effective in the mansgement of obesity [13], Cow wrine condains
nitrogen, sulphur, phosphate, sediom, manganese, iron, siicon chlorine, magnesiun, maleic, cilrc, tartaric and calcium
sal, vitimain A, B, C, D, E, minerals, laciose, enzymes, hormones, creatining and gold scids. Ingredients of cow uripe
are wimilar with luman body. Hence consumption of cow urine 15 asefl to saintain the bilance of these substances and
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cures imgurnble diseases [14]. In Ayarveda, there are many medicines made from cow urine, milk, dung, ghee and curds,
This purifies aod clears all blocks in the bodily channels [13]

Medicinal properties of Cow unne has been granted by U5, as Pafents (No. 6,896,507 and 6,410,059); bienhancer,
antibjotic, antifimgnl and antiancer agent propérties are particelady mentioned o these potents [16]. Cow uripe has a
special significance in Indmn tradition. Cow uripe s sald 1o have & spiriteal clesnsing effect as well. Cow urine bas been
described as water of life or ™~ Amrita”, nectar of the God. “Panchagnvya” is a combination of cow wrine, milk, dung, ghee
end curd, In Charaka Samhbita, Sushruta Samhits and Vangbhata, described cow urine that can be used in medicine and
therapentics. Unine can refreve Kaphaja and Vatage disorders [17],

S0 m this study we have observed comparative beneficial effects of Cow Urine and Yogic exercise for 2 months on
hypertension in obese patients.

Dhjeciives

1. Tiosnudy the effect of vogu-prasavamy on parameters of obesity viz weight reduction (there by reduction of BMI).

2, To sudy the effect: of yoga-pranaysma on blood pressure in the patients of hyperension.

3. Te study the zifect of gomutra (cow urne). on parameters of obesity and blood pressure in the patients of hypertension.

4. To stdy the synchromise effect of yoga-prangyama and goenira (cow orine) on parsmeters of obesity and blood
pressure in the patents of hypertension

Muoterizis And MMethods

Inclusion criterfa: Acult patiens (an age group of 30-60 yr3.) of both sexes suffering from obesity (whoss BMI = 30)
and hypertension were selected for the present study,

Exclusion criteria: Patients suffering from other disorders like liver disease, pulmonary diserse, malabsorption,
thyrotoxicosis, dinbetes, cardiac failure, pregoamt females, lactating mothers, alooholism and non- cooperative patients
were excluded from the sndy. .

Investizgathon: Wieight , BMI and Blood pressure,

Selection of patients and duration of study: The study was counducted in Masatha Margal Karayalay Pimpalner,
District Dhule, Maharashira, During Jan, - Feb, 2018, In present stody 40 patients were included after scree- mng by
inzlhusion and exciusion crtena for BMIobesity and hypertension.. These patients were randomiy sesregated inm
four growps, each group have 1) patents.

1. Group-1 {Control group): In this group, 10 obese and hypertensive patients were included mnd suggsested them

endy diet Festriction of 1600 Keallday and ether Lifastyle modification

2. Growp=2 (Gomutra thernpy group): In this group, 10 obese and hypertensive patients were included and were
wiven ondy pure Gomuirs {cow uring} in diose ranging from 3 ml to 40 mi‘day carly in the moming with empty
stomsech for 60 dayvs & det restoction of [600 Keal/day,

3. Group-3 (Yoga group): In this group, 10 obese and hypertensive patients were incloded and sagpested them for life
style modification including specific Yog techmiques and dist restriction of 1600 Kealiday,

4. Group-4 (Gomutra + Yoga group): In this group, 10 obese and hypertensive patients were included and were also
iven pure Gomutrs (Sow uring) i dese moging from 30 mi to 40 mlfday eariy in the moming with empty stomach
for 60 days arxd also suggesied them for life style modification including specific Yoga techniques and diet restriction
of 1600 Koal/day,

The study protocol was ethically approved by the Institations] Ethical Comminee, An informed consent of the volunteers
wis undertaken on an approved proforma. Control group-1 & Gonmtra group-2 containing 10 subjects in each groups,
which wags oot exposed to any yogic practices. Yoga therapy was mtroduced to the experimental group-3 & Group-4 for
90 min, six day in 3 week for of weeks (2 months),

The sef of Asanas and Pranayama inchuded in the cowrse (10)

I. Humming in meditative postures- Sulhasena (Easy pose)’ Fadmasana (Lotus pose) / Yajrasana (Thunderbolt)

1. Loosening Exerclses- Warm ups: starting from head, working towards the toes,

Meck rolls, Shoulder rotation, Arm rotation, Elbow movernents, Wrist movements, Finper movements

Waist moverments, Eonee rotation,  Ankle rotation,  To# moverments

11 Asanas - A Standing

(a) Konasan (Side bend pose) Tadasana, Ardhakatichakrasana {Lateral are pose), Padahnstasena (Forward bend
posel, Ardhachakrasana {Backward bend pose), Volshasmma (Tree pose),

ib) Sitting

|. Shashankasana (Forward bendng)Mandukasana (Frog pose),Ustrasens/Ardhachandrasanal Backward
pose), Vikrasana {Twist pose)/ Ardhamatsyendra -sana (Half-spine tarist pose)
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1. Paschimotanasana (Back streich pose) Konasann (Angnlar pose)

{e) Lying on stomach {prong)

L. Makarasana (Crocodile pose),2. Bhuyjangasana (Cobra pose),) Shalbhasana (Leg back bend),d.Dhanurasana {Bow

pose)

[} Lying on back {Supine}

I, Lithitspadasana (Straight leg raising),2. Markatnsana (Twisting pose),3. Pavanmuktasana (Wind relieving

pose 4 Setubandhasana (Bridge pose), 3. Sarvangasans (Shoulder poss), 6. Matsysana (Fish pose)

IV. Deep Relaxation In Shavasana pose (Corpse pose)

V. Pranayaina {Breathing practices)

|. Bhasirika Kapalbhati {Short abd strong forceful exhalztion and inhalation happens automatically)

2. Anuloma-vilomal Aliermate rostrilbreathing),Ujjal Bhramari {Om Chating’ Hoaybee sound during expiration), Udgeeth

[Chatine of (hm mantra)

Y1, Deep Belaxation In Shavesana pose (Corpse pose)

VIl HumUming in meditative postures- Sukhasana (Easy posel Padmasana (Lotus pose) / Vajrasana (Thunderbolt)

Anthropometric measurements- hight, weljht & blood pressure were measured.

Height: Height of the patient was measured up fo an accuracy of (L3 cm on & scale prepared on the wall. Patients were
instructed (o remove chapels or shoes and sund on a flar fleor by the scale with fioet parallel amd with heels, buttocks,
shotlders and back of the head touching wall upright. The horizontal plate was gently lowered on the scalp 10 give comect
kzight,

Weight: Weight of the patient was takea up to an accuracy of 0.5 kg Patients were asked o stand on the centrs of the
platform after removing chapels and without touching anything else. Reliability of weighing machine waos verified initinlly
with kniwn weight. [t wag adjisted to zero each time before mking weight. Same weighting machine was used for recording
weight of the subjects throughout the. study. BMI: BMI was caloulated in Kg/m2.

Blood pressure @ It was measured by an automated electromic device. Hypertension was cateporized as BP systolic
LI0-13% mmllg & disstolic 30-89 mmHg &s normal

Hypertension- BF systolic > |40 mmHg and diastobe =90 mmHg

Resalts

Table 21 Comgarison of weight, BMIE & BP of control (G 1), Cow Urine Therapy (G 2), Yoga Themapy (G 3) and Cow
Linpe + Yoga Therapy (G 4). at before and after 2 moaths,

Fﬁ:’m'[ Lol & ] Cow Limne TI.H:ru;!TE Yo Theraqn: 4.5 Cow Ui — Yoga
s | i [k x4
Pre [ Pem | M 5 S | Pre | Post | M| % | Pre |Post | M| % | Prs [Pas| N [ %
Bd |26 | D JRefl | O | 20 | D | Bel | OM | IM | B | Beli | DT 1 D | Rel
ifr ife . fi I ifa
[Welgh | Thss | T4 [T foa 75070 (2027|753 | 605 [ 56 | oo | GEE | 61 [ 0.8 | 77
T I 4 5 4] u 3 3 & i 6 | 5k |5 i
{11 et * 8
| g
Bl |ZP8d |294 (o B 0 293 |07 |2 [ Na|2es|1e|sec [ana2e | 28] B
iRdm 4 E 1 4 El 1] o i - 2 43 | 32 i
3 i ¥ | -
I -t I e B e O o O O TR B N S L T R
| immH| 4 alalal a (o | n To|a | 2 |as e
| g | M5 4 o J' s
| DEP | 1065 | 106 | 0.8 | 0.7 {50 | 5RO | &0 | 408 | 108, | BEA | 30 | 1E% | 136 | BZ | 29, | 3%
MNIH | 3 3 7 & A & (5] 1 1% N : I3
gl e L] L1l ] (L]

All values are expressed as mean score- Welght, BMI- Body Mass Index, SHP- Systolic blood pressure, DEP-
Diastolic Mood pressure and MD- Mean difference.
NS= Non Significant (F~0.05), Significant values: * P<0.oS, ** P=qL01, *** P<0.001.

40 paients were selected in this study and are categorized inso four groups (a5 table 2) for Cow urine therapy, Yoga
therapy and also Cow urine +Yoga therapy are carried cut o reduce weight, BME and BP. Table 2 depicts the physiological
pasaineters of the sample, the baseime and post nssessment L. e. prior to starting only cow urine therapy, only yoga therapy
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<~d cow urine + yoga therapy and after 2 months therapies. Control G 1 depicts no significant reduction in weight 73.66 o
T (MD 0,25, reliel 0.33 NS), BMI 27,64 10 27.54 (MD 0.1, reliel0.36 NS) , SBF-152.16 10 157 (D 016, relef 010
2 & DBP [06.83 to 106 (MDD 0.83, relief 0,77 N5),  Cow urine therapy G 2 depicts significant redoction in weight
200 w0 TLOO (MDD 2, relief 2,73 *), BMI28.13 10 27.34 ( MD 0.7, relief 2.80%), SBF 154,00 ta 150.00 (D 4, relief
-3 & DBP 8216 w0 35 (MD 4.16, relief 4.66 ** ).Yoga Therapy G 3 depicts more significant redaction in waighi
133w 69,66 (MD 3.57, relief 5.00 **), BMI 27.00 to 25.50 (MDD 1.5, relicf 555 **), SBP 155 10 130 (MD 25, reief
=) & DBP 108 to 83 (MD 20, relief 18.51 ***) these resulis are more significant than that of shove cow urine
“rapy group. Cow grise +yopa Therapy G 4 depicts more significant reduction in weight 88,16 to 8135 (MD .43,
- el T.74%%)  BMI 2095 w2843 (MD 2,32, relief 8:24**), SBP 15533 t0 122 (MD 33.33, relief Z1.45%*%) and DRP
A6 82 (MD 29,16, relief 26.23 ***) and these were better results than that of caly cow urine & anly yoga derapy
||
DISCUSSION
The oucorne of this shady. are consistent with Naveen kumar Sami (20016), Dhara  Doshi et al: (2012) they had
‘erved significant weight reduction after Gomuira therapy and Yogic lifestyle intervention[13,18]. Snkla Rawi eq, al;
- &][19), Guarracing, et al; (2006){20] also showed that Yoga had & statistically stgnificant role in controdling BMT and
gat and even hypertension and mood. The results of this study are also consisient with Manchands et al: (2000 they had
srved weight reduction-6.8+-8.2% (p=0,0013) afier lifestyle mtervention in coronary atherosclerotic patients P! Similarly
-ram Cigdbarn e1 al; (2015) studied and chserved a statistically significant decrease in BMT and BP afler 3 monghs of Yioga
-mmz S & Anspoorns K. & Vasantalaxmi K. also studied the effect of 3 months yogn training resulted in a significant
-=tions 10 all body weight measures such as decrease in BMI (0.001), WHR (0.001), SBF (0.01) &£ DEP (Q.038)[23].
Ramn Gokal et, al, (2007} studied positive impect of Yoga and Pranayama o obesity and observed that the effect on
| nfpeared most prowounced among the severely obese patients (BMI>40 kgim2), in them the mean BMI dropped by
*% kg (p0.004, 0=18) and the obese paticnts the BMI dropped by 0.62 kg (p=0.0,012, n=135). Overall $6% of subjects
- weightf24].
similar study by Subramanian S, et al, in 2012 have shown that 7 davs Yoga training, significant decrease in WHR,
e wnd dinstolic blood pressure, weight, BMI, ghicose and cholesterol[25]. Also another study by Telloz et al in 2010
“od that & day reside -ntal program oo diet and yoga decreased BMI (1.6%6) and Waist and Hip circumferancs
~ 2} [26]. Singla et al; 20016 smdied biclogical activities of cow urine and concluded that cow urine cames with a bunch
“ealth benefits. 1t has anti-vhesity effect is due to the presence of copper tons and it has also ssveral different netivities lilke
vidant, anti-diabetic, wound healing property, immunomodulator, also acts as binenhancer to increase the efficacy of
-5 antibiolic nuirients and anticancer drugs. Cow wrine therapy is capable of curing several curable and incurable
“is25, 80 it i5 used for muny health probleins worldwide incloding India[27],  In study of Bamay Sharma eal: 3017
= ude that fresh cow wrine and its distillate both are having significant anti-obesity activity against high fat diet induced
i+ in Wistar rats[2§],
o lusion
wowidnys obesity and hypertension are big social problems which lead to meay psycholory-somatie disorders or
szizs. It is noliced that obese and hypertensive subjects have many other problems and complications st emational and
~ological level. We concluded that 1) It can be asserted that intervened Cow urine therapy along with Yoga therapy
—=d a very good results i, e decrease in weight, BMI and hypertension. Thus, we can say that Cow urine and Yoga hag
== fedhcinal value snd are very effective in the manngement of cbesity, hypestension and it can be prove cow urine and
== are boon in today's life. 2) Domestication of Cow i3 a very common in rural sress. So collection of Cow urire from
i indigencus varieties of cow will be the supportive business practices,
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A Review on Classification of Indian Condiments
Dr. 5. 5. Patole®

INTRODUCTION

All over the world; India has been recognized as the home of condiments (spices). Belng
predominant export item spices constitute an impaortant group of horticultural commodities which
play a significant role in the national economy (Ancnymaus, 1988). The term condiment refers to
aromalic or pungenl vegetable substances used for flavoring foods and have several commercial
uses (Edison, 1990). India produces most of tropical and temperate spices from Kerala to Kashmir
about 2.0 million tonnes from an area about 2 milllon hectares and earning Rs 30,00,000 por annum
from export (Anonymous, 1990), Kerala enjoys unique position in spices as it leads in black pepper,
small cardamom, ginger, clove, nuimeg, vanila and cinnamon etc. Kamataka, Tamil Nadu, Andhra
Pradesh alsa have significant culiivation in tropical and some of subtropical spices (Pruthi, 1979).
Gujarat, Maharashtra, Rajasthan, Madhya Pradesh, Punjab, Haryana, Uttar Pradesh and Bihar are
famous for saed and bulb splees like fennel, corander, cumin, fenugraek, onion and garic. Kashmir
ks well known for saffron, Kalazira, celery seed, asafetida arid other lemperale cultivated and wild
spices (Singh, 1990}, Odisha shares appreciable amount of turmeric and ginger production. Sikkim
and Darjeeling hills are well known for big cardamanm. The north eastern state like Maghalaya, Assam
and Tnpura are famous for ginger and turmeric whereas the warmer valleys of north-eastarmn hill
stalas are polential areas for black peppar and cardamaom (Anonymous, 1983

There are huge numbers of plants which are used as splcas and thase could be classified
according to different systems of classification as below;

{A)Classification based on part used

This type of spices classification (lable-1) facilitates the arranging of crops which may also

ba helpful in describing their cultivation.

(B)Classification based on climatic requirement

Planis ara classified according to her stability of particular dimatic zone like tropleal, subtropical

and femperate etc. This type of classification helps in identifying the spice crop sulted to a

particular climatic zone, The climatic classification is as follows;

I Tropical: The tropical splces are those which require high {empearature and abundant
rainfall or mlsture and are easily damaged by low temperature, These Fropical spice
plants continue their growth and production throughout the year through the Intensity of
production may not be equal throughout the year: Examples- Clove, nutmeq, cinnamon,
kokam, galangal, small cardarmom, vanilla, black pepper, ginger and lurmeric elc.

il. Subtrapleal: It is the mesothermal temperale aréa whare three distingl seasans
mainly occurs Le. winter, summer and monsoon, Perennial plants have to resist
low temperature in winter and high temperature in summer. Most of tha seed spices
like cumin, dill, fennel, coriander, fenugreek and bulb spices fike onion and garlic
are commonly grown during winter season and most of them require relativaly law
temparature during vegetatlve ar early stages of growth and high termperature during
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reproductive or maturity stage, Some of the lemperate spices liks celery are grown
during wintar and tropical spices like turmenc and ginger are grown during the summer
and ralny seasons,

& are easily damaged by hot weather. Sead and floral Spices are grown during the summer
g season. Perennial temperate troe Spices are mostly grown in wild and cultivated form in
! the westarn Himalayas. On limited scala they are also found in.the easlar Himalayas

and Nilgiri hills. Example- Saffron, kalazira, asafetida, Caraway seed, celory seed, savory,
caper, balam, anganum, calamus and thyme,

Table-1: Classification of spices based on part used

Part usad Name of plant [Spice)
Flower and floral part | Clave, saffron, caper, cassi bud, BAVOTY.
Fruit Small cardamom, big cardamom, chillies.
k * . F § Berry Allspice, back peppar zni Juniper,
: Saed Anisaed, caraway, calery, fannel, cumnin, katazira, coriander, dill, mustard and
£ fanugraak.
.? Rhizome Ginger, turmeric, galangal, cafamus,
; g Rool Angelica, horse-radish, lovage and calamus,
3 Leaves Bayleal, mints, marjoram, origanum, chervil, chives, basi, spearmint lejpata,
= Sage, savary. 7
L '_H-‘an'h: Cinnamom
Bulb Garfic, onlon,
Kernel Nutmeg
il Maca
Resins Asafelida

L. Annuals; Most of sead spices like corander, fennel, fenugreak, curnin, caraway, dill
¢l are annuals since they complete their life cycle In one Qrowing season.

li. Blennials: These spices require two years or two growing seasons to complete a growth
cycla. Example- anion and parsley,
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iii. Perennials: The spice plant which normally Tive for more than two years are called
perennials. These include herbacecus perennisls - kalazira, creepers-black peppars,
bulbus perennials-saffron and woady parannials-nutmeg, clvoe, cinnamaon atc.

(D) Classification based on economic Importance of spices

In this type of classification, the spices are classified and groups according their econamic

values in national and international rade. These are;

i. Major spices: Black pepper, small cardamom, chillies, ginger, lurmenic &te.

il. Seed spices: Coriander, cumin, celery, funnel and fenugreek.

iii. Tree spices: Clove, nutmeq, mace, cinnaman, tejpata, kokam and allspice.

iv. Miscellaneous spices: Garlic, safiron, vanilla, curryleaf, mint and other minor spices.

(E) Botanical classification

This type of spices classification i= of value in showing relationships and gives an idea of

the plant families represenled as well as the imporiant crops belonging 1o each of these

tamilies. Thase are further divided into two maln sub-division or classes L.e. monocotyledonae
and dicolyladonae.

Table-2: Monocotyledon families and spice plant

Family Yermacular ni;nl EBotanical name
Aracean Calamus Acores calamus
Iridaceans Saffron Crocus saffvus L
Ovchidaceaa “ardlla Vanilia fragrans
Alliaceas Chives Allim schoanoparasum
Garlic Aliteam sativum L
Cnlon Alun cepa L
Stone Leek Allirm fstwlozum L
Shallol Alfier ascionmeum L
Fingibarateas Ganangal Alpinia galangal L
Ginger Zirvgiber officingls L
Large Cardamaom Amomian subulaium
Smad cardamom Eleltaria cardamomum
Turrmeric Curctnmia fonga L

i. Monocotyledonae (Monocot): The spices in this class have one cotyledon in the
embryo and flower parts, mostly in three of its multiple and parallel laaf veins. It includes
the following families of spices (lable-2).
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ii. Dicotyledonae (Dicot): Spices plant of this class has we seed leaves In ambryo fower
parts mostly in 4, 5 or their multiples and leaves with netted veins. The fellowlng familles

of spice (table-3) come under this class. -

Table-3: Dicotyledon familles and spice plant

Family Vernacular name Botanical nane
Cappardaceas Capar Cappanis spinosa L
Guthuferas Kokam Garacinia indica Chaisy
Lavraceas Bay leaf Lavrus robiis L
Cassia (Cassia china) Ginnamamum sromaticurn L
Tejpalta (Indian cassia) | Cinnamomum lamata Meag
Cinnamomism Linnamamum zeyanicum Blume
Tﬂgmﬁmaa Fanugraak % Trigoneds foenum gracum L
Tamarind Tamanindus indiea L
Labiatae Balm Mefisso officinalis L
Basi Ocirum basilicum L
Hyezop Hyssopus officinglis L
Marjoram Majorana harensis Moench
fdirt Mentha arvensiz L
FPapper mint Meniha piperita L
Origanum Origanum vilgare L N
Rosemary Roamarinug officinalis L
Sage Satvia officialis L
Savary Salureia hondenais |
Thyme Thymus visfgaris |
Myritaceas MNutmeg Myrigtica fraqrans Hout
Myrfaceas Allspica Pimants offcinalis L
Clove Eugenia carryophytius Spregal
Fiperacean Biack peppor Fiper nigram L
Long pepper Pipar longum L
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Family Vernacular nam Botanical name
Rutaceas Curryleal Murraya koenigii L
UmbeRiferae Ajowan Trachyspemmum afmmi L
Angefica Angeilca archangetica L
Anisaed Pimpieefa anisurm L
Azafoetida Feruia assafostida L
Caraway Carum card L
Celery Apium graveolens L
Colerias Apium graveolsns var
Charvil Anthrzcus cerefofium Hofim
Cortander Carfandrum safhvum L
Cumin Cuvmmriim cyminum L
Cumin black H.lgaﬂa gailiva L
Dill {Incian}) Anethiyn sowa Roxb
Dill {European) Anethum graveolarns
Fanna Foanicutum vulgane Mill
Lovage Lovisfcum officinaie Koth
Parzaly Pefroselinum crspum Miller
Kalazira Larum bylbocasianum Koch
Solanaceae Chillies Capsicum anmnim L
Paprika Capsicurn anmum L
Birdchillies Capsicum frutezons L
Cruciferae Indizn brown must: d Brazsles junces L
Black mustard Brassica nigra Koch
( Trus mustard)
White mustard Brassica alba
{Sufai Rai)
Horsa — radish Ammoracia rusticana
Compositas Tarragaon Artemisia deacuncelus L
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Tr-ngi-ﬂ.aﬂuimallrmsmupﬂtln
family conskting of about 304
speries (Scholtz 19868a; Smith 2003,
Fitting 2006; Fdek 2013, 2017T). The
famiy name Trogidas was proposed
by Macleay [1819). Trogid beetle:
are pornmonly alled hide bestles
[Hrastan 2014, and keratin beotho
{Strilmpher of al. 2014), The basthes
of thic family are necrophagous
{Schottz 19860) and are of forensic importance. Thess
insects utiline & wide array of food cantainirg kerabinous
material They fesd on carcasses and are the last among
other groups of organisms ko feed on the carcass. They
have heen reported feeding on bat guane In caves, looust
egps, My maggots and alsa on products which contain
animal kerating like an old carpet, coat, el [Schaltz
faush)

These are the only members of this type of feeding
habit (kerstinophagous) from Scarabaecides, Adults lay
eggs in soil under the food source. The lanvae feed on
thot food source after hatching. The larva completes
threa Ingtars in aboul fou weehks, it stops feeding anfl
prepares a light cocson of agglutinated sofl, where tha
pupation tehes place Verdugo 2004), and pupates fof
alrout two wesks,

Many adults of this family ara attracted to light at
might. Trogids are comsidered primitive in the superfamily
Scarabaeaidea |Crowson 1954, 1981]. The msects of this
tamnily are of forensic importance, and are being wtilized
fo eskimate post-mortem intefvals in legal veshigations
of the human body [Tabor et al, 3004} india harbours
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FIRST RECORD OF A TROGID REETLE
(COLEOPTERA: SCARABAEQIDEA: TROGIDAE)
FROM THE WESTERN GHATS, INDIA

Aparng Surpshchandrs Walswato' & 5.5, Pulole®

T hegical Survery al inSia, Westam Begicnal Centre, Widis Nigar,
Seiuar-20, P.CALT. (PO, Aawet Reail, Akurdl, Pora,

- kdaharashira 431043, india

iy mrmrt Cishiicd Patll furis, Seemes sl Coffessnis Colega, Zobrl,
bdda, Reabarashirs S34334, Inde

! e paseledgmiioom [cormeondisg authar],
"yipann R pral o

a wvery rich Trogidee fauna, but work carmied cut on
this familly Is less 0 comparisan to other parts of the
workd, The Orientsl trogid fauna was studied by a few
researchers [Blackburn 1004, Arow 1927, Haal 19544
Schoftr 1080, 1988k, 1950; Mitknn 2005] and the world
trogid fauna was catalogoed by fidek {2013, 2017,

it Incldes fee genera sz Troo Febrichs, 1775
Palyponcus Burmeister, 1876; Omorgus Erichson, 1847,
Glyptotroxr  Nikolaey, 2016 and Phoberus Madeny,
1819 Zidek 2017). The first trogid was described and
named a5 Sraroboreus sabidlosus Linneeus 357 years
back [Strimpher et ol 2306) The subfareily Omorgnse
Mikalaj=y, 2005 & manophyletic, and the members of
this subfarmily have elongated artennal scope and the
metatibisl spur js @t lorg as tha first two Larsomerss
{Strismpher et al 2016). As per Strimpher &t al, [2006),
Alframprgus was describid as 3 subgenus of Srmorgus by
Sehotty {1986a), which was slevated tor the genus level
by Prtting {2006}, but again considered as 2 subgenis
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al ihe trogid bisibi Geasgus (frameoegurf Bolio |Reabd, 1853},

of Omorgus (see Zidek 2013}, At present, 13 speces
of Tragidse are known from Indla [Tidek 2013, 2014
(Tabée 1), The present stidy docwements the ecourrencs
al the tragid beetls from Maharashirs for the First G
{Table 1], they have been reported from the ofher parts
of India. s mentionad earlin, the wark on this family
of beetles of farensic imgortance is neglighbe In India
The ohjective of the prasent study is to provide 2 new
distributional record of Omorgus (Afromargus) itdicas.

The snaterial (@ngle male) was collected fram Sakn
Tatulcs, Dhule Dictrict, Mobarashtra, incis, by the second
guther, The spedimen was braught to the laboratory,
dried and pinned. The dried specimen was studied undar
Lol ET 4 WD dherenronm micrasoope. The identification
was dane with the help of rebevant Ftersbure [Haaf
1854a; Reiche 1853; Scholtz 19860, 1930} The structure
of the genitalia was compared with the ling diagram of
gendtalia given by Haaf {1554a). The terminology used
for describing morphological festures and male genitalia
follows Scholtz (18850, 19%0). The identitied <paciman
was loheled, duly regiciered and deposited in the
coltection of Toalagical Survey of India, Western Regional
Centre, Pune, Maharashira, India :l'il—\ﬂE-EHT-l.l'lﬁﬂ.
T known distribution of this species was verified from
the checklist of the workd Trogidas [fidek 2013, 2017}
The survey lacality has been menbioned under material
pramined and also shown in Fig. 1 The survey loeafity
map was prepared using the open-free B0ass oGl
softwars,

ol o Threannid Tais | wrwafmitmmetiae g | 96 Joe JOL8 | T T T N

WMale aedeagus was dissected from the abdomen and
kept In 107 KOH solution {at room temperature] for 30
minutes for solening of the scerotiped portion, The
gpacimens were studed, photographed and meamired
umﬁﬁuﬂ4ﬂbmmmmnmwﬂllm
apphicstion suits, Vemlon 3.0.0,

Systematic account of the species along with material
pzmined, description and distribution in indea a5 well as
suteide india with the deseription of mele genltalia are
discussed and illustrated here.

Systematic Ceount

Crder Coleaptera Linnaeus, 17158

Cubarder: Folyphaga Emany, 1885

Supertamily Scarabaseiden Latreille, 1802
Farmily Trigitlae Mocleamy, 1819

Sablamily Dmorgmae Hikolajey, 2005

Ganais: Omorgus Erchson, 1847

Gubgeris: Crmargus (Afromargus) Schollz, 1386

Dmorgus |Afromorgus) italicus [Resche, 1853)
fimage 1)

Trow folicus Reiche, 1B53; Annales de o SocEid
Entomalogigue de Fronoe (3110 87=20,

ptaterial exarninad: T5-WAC-ENT-1/2638, 07 il 016,
oi male; Sakel, Dhubs, (20279138 & T4, F18E"E, clevation
A23m), coll, 5.5 Patobe,

Description: {Image 1 A, B) Length about 14mm,
wdelth abeut Fmme Colour: Black

Head finely granulated with two tuberckes dose
tagether in the middie of the forehesd, tubercles rounded
and ralsed; syes entirely hidden under the projection of
the head; dypeus riangular, margins slightly reflased,
apex shightly palnted, with ankerclaterally two deep,
shivg pits) froms throughout coamely punciate, Do
roundad bubercles an frons, tubercies coarsly punctaie;
antercaterally Two desp almaost trisngular pits on the
genas; antennal scape arcuate, stout, exceeding to hatl
ol thie artenma, with yellowish long sctae; dork reddish-
brown pedicel, attached subspically; antennal chab
LTyl

Pranotum punctate throughout, sides broad; the
pronatal width narrower than the elytrad widih; lateral
marging of pronotum smooth, SET0sE, anterolaterally
wwith thin margin; posteriocly furrcwed; the discal area
radced in the middle, punctate; posteriorly two ralsed
tubercles on cach side of the disc

Elytras almmast paraliel, munded deesally and truncate
apically; lateral margins smooth, with sharl setas;
suturad margin slightly raised; el callus prominant;
elytra with ten ridges or cofss, Costae interrupted by
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4 | imorgis plasmoeg] etk [Rire, 83T irekm, Paiilon

Greorgia B o] incicas ursli, 19724

Ehies, i filesd Barsgal, Tamil Harid, Cochim. Thaded,

dealiia, Drail, Fgwet, Pvpla, conimel incba, ln, Mak, Rige, Nigra, Pakdure, Sereg, bl

11 mw.:qmmwu.um i,

1r | ovmerge G frovmonges) Sk (el 19057)

T ch bk, Coforvsan il (= sooshrasimen 2o of §ha incllan s ibeand el

tiubadparactal
faly

15 | (imrpos Adesvnygan] ki |Bekhe, 103

ih, Pk by B maukeni, STk, Weid Bongat), China, Peelin,

snall transverse wberdes; the tuberdles of add costae
moderately more elevated than even ones; Intervals are
smonth, Tinely punctate; pygiditin concealed by ehytra.

Seutedlism hastate, constricted at the bade [Image 10}

Probihia appears slightly bifid, rmobust, coarsely
punctate, domally setose; apical spur hooked, robust,
pointed, long feaching ta first 4 Tarsal cegments, mesno
and metatibls with two spirs; metatiblal spur resching
first tarsal sopment; mese and metatarsl setese [Image
10},

fale genitalia {Image 1E-G|, inlobed; asdeagus
robust; pars basaliz fused dorsally; median obe fooemphex)
wath ridges, knobs, foveas,

Knawn detribution unbl this-study: india [Himachal
Pradessh, Jammi & Kashmin, Sikkim, West Bengal), China,
Fakistan, Htali
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ABSTRACT

The present study is aimed to investigate acid and alkaline phosphatase enzymes in
liver, muscle and gill tissues of Charma marndiny exposed to 14 sub lethal concentration of
Cypermethrin and Fenvalerate. In present stugy the activity of acid and alkaline phosphatise
enzymes in liver and gill were decreased, whereas in muscle it was increased in CXpOSLe

period as compared to control groups,
Key Words: Acid phosphatase, Alksline phosphatase, Cypermethrin, Fenvalerate.

INTRODUCTION

Fishes are very sensitive to & wide variety of toxicants in water, various species of fish
show uptake and accumulation of many contaminants or foxicants such as pesticides
(Srinivasan et al, 2011), Due to accumulation of pesticides in tissues produces Miany
physiological and biochemical changes in the fishes and freshwater fiuna by influencing the
activities of several enzymes and metabolites (Rajini et al, 2014). Cells natsrally contain
enzymes for their functions such that damages to cellular membrane lead 1o their escape into
the blood where their presence or activities can easily be measured as an index of cell
integrity (Abalaks et al, 2011). Cenain serum chemistry could be used to identify tissue
damage (Susan et al., 2010). Phosphatase is mauinly localized at cell membrane. Any damage
in the cells may result in alteration in phosphatase activity (Shabnam and Badre Alam, 2012),
Phosphatases are good indicators of stress condition in the biclogical system (Y et al., 2009,
Phosphatases are of two types, namely, Acid phosphatase and alkaline phosphatase, Acid
phosphatase, the liposomal enzyme plays & vitl role in autolysis degradation of tissues
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capable of catalytic transphosphorylation where as Alkaline phosphatase is an enzyme found
throughout the body, but it is mostly found in the liver, bones, kidney and digestive system,
The lysosemes system has been shown 1o be very sensitive to change in the intra and extra
cellular environment and subsequently to be involved directly or indirectly in controlling
many physiological and pathological processes (Nafisa and Pirazada, 2016).

The present investigation was assessing the phosphatase activity in gill, liver and
muscle of Channa maralins exposed to 1/4™ sub lethal concentrations of Cypermethrin and
Fenvalerate,

MATERIAL AND METHODS

The fresh water fish Chamma marius weighing (1545 g) and length {1023 em) were
collected from Kan and Panzara river of Sakri Tahsil (Dhule). Live fishes were brought to the
laboratory and thorcughly washed under tap water and acclimatized in laboratory conditions
for 15 days. They were fed with standard fish diet (Tokyu grow certified company). Water in
the tank was changes after 2 days of intervgl. Technical grade Cypermethrin (25%) and
Fenvalerute (ISAGRO ASIA), 20% (EC) were purchased from Sushil Agricultural pesticide
and fertilizer Agency, Sakri for present study.

The fishes were divided into a 4 group, each group of ten healthy fishes were
transferred to plastic tough having capacity of 10 litres and they exposed ol 4™ sub lethal
concentrations of Cypermethrin (0.06 ppm) and Fenvalerate (0.085 ppm). One group was
kept as control, At the end of exposure period, fish were randomly selected for biochemical
study. Tissues like muscle, gill and liver were excised rapidly and processed for the
biochemical estimation. Acid and alkaline phosphatase was estimated by Kinetic method by
using kits which arc manufactured by Autospan, Span Diagnostics, Ltd. Surat, Gujarat State
Indin (Aspen Laborstories Pvt, Ltd, Dethi).

RESULTS AND DISCUSSION

A comparative data of liver, muscle and gill ACP and ALP levels in control and fish
exposed fo 144" sub lethal concentrations of Cypermethrin and Fenvalerate have been
presented in Tablel and 2(Fig 1 and 2).

Cypermethrin

In the present investigation the liver acid phosphatase enzyme was decreased in the
treated with 1/4™ sub lethal concentration of Cypermethrin, The liver acid phosphate was
302, 281, 2535, 2.45 and 2.40p/1 in control, 24 h, 48 h, 72 h and 96 h of EXpOSUre

2
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respectively. The acid phosphatase content in muscle tissues of control fish was 4.18 and fish
exposed 1o 1/4% sub lethal concentration of Cypermethrin contained 4.60, 4.72, 4.99 and
4711 for 24 h, 48 h,72 h and 96 h respectively acid phosphalase were increased
significantly over control. In present study the ACF of gill observed in control fish was 2.03
and exposed fish contdined 1.63, 1,64, 142/ and 1.30p/ for 24 h, 48 h, 72h and 96 h
respectively. The acid phasphatase level was decreased after 114" sub lethal concentration of
Cypermethrin intoxication when compared with control. The fish exposed to 1/4™ sub lethal
concentration of Cypermethrin the liver alkaline phosphatase levels was decreased by 4.36,
1,98, 4.09, 3.56 and 3.04/1 in contrel, 24 b, 48 h, 72 b and 96 h respectively (Table 14). At
the end of 96 h exposure ALP were decreased over control. The alkaline phosphatase in
muscle tlssue of contral fish was 4665049/ and fish exposed 1o 1/4™ Cypennethrin was
4.671, 5.18, 6.15 and 8.05071 for 24 h, 48 b, 72 h and 96 h respectively. ALP showed an
increased in all concentrations applied, on the 24 h to 96 h of observation. In the present
investigation the fish Chamna merulius treated with 14" sub lethal concentrations of
Cypermethrin a perceptible decrease of alkaline phosphatase was observed in the gill for 24
h, 48 h, 72 h. 96 h and control respectively, The alkaline phosphatase of exposed [ish was,
2,12, 208, 1.81 and §.56pd respectively control was 236p/, The alkaline phosphatase
activity in fish was decreased,
Fenvalerate

Liver acid phosphatase enzyme level indicated 3.12, 3.12, 3.10, 3.04 and 3.02u/1 gain
after control, 24 h, 48 h, 72 h and 96 h duration at 14" sub lethal concentration of
Fenvalerate. Liver acid phosphatase was decreased when compared to control. The level of
acid phosphatase exhibited remarkable changes from a mean control to exposure period,
when the fish exposed to 14" sub lethal concentration of Fenvalerate, The acid phosphaiase
in muscle tissue was 7.54, 6.58, 6.02, 5.75 and 4.18 on exposure to 24 h, 48 h, 72 h, 96 h and
control respectively. Acid phosphatase found to be increased for 96 h over control. The fish
exposed to 1/4" sub lethal concentration of a Fenvalerate the acid phosphatase enzyme
activities of gill for 24 h, 48 h, 72 h and 96 h showed 2.07, 2.05, 2.04, 2.01/ respectively
and control was 2.03p/1. The acid phosphatase was decreased in exposure periods aover the
control. At 1/4™ sub lethal concentration of Fenvalerate exposed fish liver alkaline
phosphatase level was decreased. The level of alkaline phosphatase was 4.36, 4.35, 433,
4.32u/1 and 424/ in control, 24 h, 48 h, 72 h and 96 h respectively. Alkaline phosphatase
decreased as compared to control. The level of alkaline phosphatase in muscle showed
changes from a mean control lovel to exposure, when the fishes were exposed to 1/4™ sib

3
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lethal concentration of Fenvalerate. The alkaline phosphatase in musele tissue was 8.71, 9.26,
113, 11.73 and 4.66p/] on exposure to 24 h, 48 h, 72 b, 96 h and control respectively found
to be increazed for 96 h. In the present inwsﬂguinﬁ the fish exposed to 1/4™ sub lethal
concentrations of Fenvalerate a perceptible decreased in the gills alkaline phosphatase hos
been observed in 24 b, 48 h, 72 h, 96 h exposure as 2.45, 2,38, 2.36. 2.27w/1 respectively and
mean control was 2.36p/. The alkaline phosphatase activity was decreased in gills as
compared to control, :

At the end of the exposure peried decrease in acid and alkaline phosphatase of liver
and gills of fish exposed to pesticide Cypermethrin Fenvalerate, While in muscles scid and
alkaline phosphatase activitics were increased in fish exposed 1o pesticide, Findings in the
present study are corroborated with findings of Shamshun ¢t al (20010} reported decreased
serum alkaline phosphatase value in the air breathing catfish, Clarias batrachus as a result of
stress induced by low doses of Lead. Kumar et al (2012) reported a reduction in gill, liver and
Kidney alkaline phosphatase sctivity of Corvelons awrains exposed to Azadirnctin, The
freshwater fish, Clarias paricpinus when ekposed to sub lethal concentrations of
Cypermethrin then its impact on the activity of alkaline phosphatase in the liver was studied.
It was reported that the alkaline phosphatase activity was significantly inhibited (Gabriel et
al., 2012). Palanisamy et al (2012) reported a notable Reduction in alkaline phosphatase
activily in the whole body homogenate of Mysius covasiug when exposed to industrial
efflucnt of Chromium. Reduced in the tissue alkaling phosphatase of the fish Labeo bata has
been observed by Sarower et al (2042). Decrease in alkaline phosphatase level in blood was
reported in Claria garfepinus exposed to sub lethal concentration of a synthetic Pyrethroids
pesticide Cypermethrin (Ojutiku et al., 2013). Sudhish, 2013 reported that the freshwater fish,
Clavias batrachus exposed to sub lethal concentrations of Rogar, the acid phosphatase and
alkaline phosphatase activity was significanily reduced, Alkaline phosphatase is a widely
observed enzyme in vertchrate species. It is mainly found in several Hssucs |ike liver, bone,
kidney, intestine, epidermis etc. of the animals {Sripriya et al., 2015). Decreased sctivity of
acid phosphatase was also reported in the blood of pesticide Dimethiote treated freshwater
fish, Carla catla. (Mohammad et al, 2015). In fresh watcr teleost, Labeo rohitn the
Monocrotophos insecticide caused no significant difference in alkaline phosphatase activity
in comparison with the control fishes (Devi et al. 2016). Kalaimani and There was an
increase in the activity of acid phosphatase in Phosphamidon treated freshwater fish, Labeo
rohita (Christobher et al 2016). Similar observations were made by Deshmukh {2016) in the
Channa striafus cxposed o endosufan, Kandeepan (2017) study on Labeo rohita, the alkaline

4
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phosphatase activity has been decreased significamly in intestine and liver tissues with
increasing sub lethal concentrations of Phosalone at different exposure period from 24 - 96
hours and this decrease may be due to the inhibition of enzyme activity by the pesticide
Phosalone. i

Table-1: Effects of sub lethal concentration L4™ (0,06 ppm) of Cypermethrin on ACP

and ALP in the liver, musecle and gill of Channa maralius,

Parameters | Tissues | Control /4™ dose concentration of Cypermethrin
24 h 48 h 72h 96 h
Acid Liver | 3.12+0.046 | 2.91+0.022 | 2.55£0.06 | 2.45+0.04 | 2.40+0.03
Phosphatase {(=7.21)* (-22.33)1* | (27.34)y** | (-30.0)%*
/l
b Muscle | 4.18£ 008 | 460097 | 4720086 | 4994087 | 4.7140,06
(9.13)* (11.44)* (16.23)* (11.25)*
Gill 2034003 | 1632005 | 1.6440.042 | L4240.04 | 1.30£0.03
(20.837* | (-23.78)*" | (Z1.42)** | (56.15)%++
Alkaline Liver |4.36:0.056 | 3.9340.08 | 4.0980.063 | 3.5620.05 | 3.040.086
Phosphatase (-9.54)* (6.600* | (-2247)%* | (-7.92)*
(/) Muscle | 4662049 | 4.6740.55 | S.18:1.22 | 6.1520.20 | B.05L0.83
{0211NMS (10.03* (2425 | {42.11)**
Caill 23640020 | 2.02+0.04 | 2.08+0.03 | 1.814£0.01 | 1.5620.04
(-1132%) | C13.460** | (30.38)** | (51.28)++

Table-2: Effects of sub lethal concentration 1/4™ {0.085 ppm) of Fenvalerate on ACP

and ALF in the liver, muscle and gill of Chanra marulius,

Parameters | Tissues | Control 114" dose concentration of Fenvalerate
24 h 48 h 72h Q6 h
Aeid Liver | 3.12£0.046 | 3,120,037 | 3.10&0.03 3040005 | 3.02+0.07
Phiosilintase (0.3Z)NS | (09GNS | (-2.96)NS | (-3.64)NS
(1 Muscle | 4.18& 018 | 7542048 | 6584006 | 6024038 | 5.75+0.05
(33.02)** 2325 ** |61+ |(zi7m*
Gill | 2.03=0.03 2.07£0.03 | 2.0520.05 2.0470.04 200409
(DI6)NS | (-1.95)NS | (245 ¢ | (-394
Alkaline Liver | 4.3620.036 | 4.3510.05 | 43340096 | 4.3240.07 | 4244006
Phosphatase (-0.22INS | (-0h69INS | (-0.92)NS | (-2.83)*
() Muscle | 4.66+0.49 | 8712016 | 9268016 | 10.15£0.59 | 11.73£0.72
(33.65)** | (35.63)** (41.28)** | (49.19)**
Gill 2300.020 | 2.4520.045 | 2.38:0.05 2367004 | 2274006
(08NS | -1.7BINS | (-4.66)NS | (8817

Mean = 5.0, valucs differ significantly {p=0,0%) within same column.*Significant value: p=0.03, ** p=0.bl,
*o¢ pelO0]. NS = Mon-Significant {(p=0,05) Values in the parenthesis are percentage change over contral
treaded as 100 per cent.
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Fig 1 Effects of sub lethal concentration 1/4™ (.06 ppm) of Cypermethrin on ACP and
ALP in the liver, muscle and gill of Channa marufins.

Fenvalerate 1/4th (0,085 ppm)
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Fig 2 Effects of sub lethal concentration 1/4"™ (0.085 ppm) of Fenvalerate on ACP and
ALP in the liver, muscle and gill of Channg marufins,

CONCLUSSION

We conclude that the scid phosphatase and alkaline phosphatase enzyme levels in the
fish organs like liver, gill and muscle are altered by the effeet of Cypermethrin and
Fenvalerate in Channa maruiins. Therefore, these chemicals should be handle with core and
prevent ifs entrance in to aquatic environment,
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ABSTRACT

Present study deals with the effect of blodegradable plastic papar on
growth and reproduction of earthworm {Eudnlus ougeniag). Ambdure of Sail »
Cow-dung+ Earthwerms was treated as control, whersas this mixtura along with
piodegradable plastic paper {1%) served as experimantal raterial. The mixtures

were Incubated for 60 days, and

thereafter, growth and reproductive

perlormance of earthworm was observed, Maximum growlh, nurnber pvenies
ardl cocoons were recorded in control while thase were significantly decreased
in the experimental material. Thus, sever effsct of bisdegradable plastic on
growth and repreduction of earthwoTm was alserued.

Keywords: Biodegradable plastic, soll, cow-dung, earthworm, [uvanibas,

Cocoons

Intreducticn

Earthwarm have bean proved as the
beel decomposers of organic waste (Mare and
Palole, 2013). Prasenl fnvestigalion wea
undertaken to flnd out the effecl of
biodagradable plastic paper fragments [ which
= oftan used by the farmers for mulching,
covering and other farm operations | on
repmduciive behaviour of =arthworm (Eudrifus

eLUgenise]).
Material and methods

The sarthwaorms were procured famm
hertkeulture nursary, Department of Agriculture,
Sakr, Dist, Dhula. Thosa ware maintained in
the mixture of cow dung and soil for 15 days,
Onamoenth old cow dung {CD) and black cotton
soil was collected from cow shed and
agricultural Beld respactively, Bindegradable
plastic paper was purchased from local marksl,

-

The esporiment was performed in
thva plastic bags having capacity af around 5 kg.
Twe groups of venmi-beds wepe prepsaned. The
control vermi-bed conained 50 % soll + 50 %
Ch & earthwerms [50), while sxpermental
vermi-bed was comprisad of 43 % soll + 50 %
Cn0 + 1 % biodegradsble plastic + earthworms
(50). Suffclent waler was added to the
mixhuresan as 1o keep them misst.

Bipdegradable plistic papef was cul
into pleces ( 1 om x 1 om ) and mized wih
ewperimental beds Worms with ppdl 5@
wera  calmcied, their weights recorded and
then added in both control and experimertal
bods next day, The bags wers kepl In thm
laboratary undisturbed for 60 days wilth
mtarmitiant waler spray,

The sxpetiment was terminated on
the 0" day, The conlenis werne removed and
dried fTar two daye. All lame worms. small
juveniles and Cocoans waere carefuliy
removed, washed, counted, dried and thelr dry
weaighlawers recorded.
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Resuhls and discussion
Table 1 : Effect of plastic on sarthwormm

Weight of worms
(g) " count
ar. .
Mo Group increase
g Initial Final cocoons | juveniles
1 Conirol 24 33 37.5 30 G
2 Expenmental 23 28 21.7 22 5]

Tha rezultz obisined have bosn bindegradable plaste papats might have ealen
summarnisad in Table 1. Bath vermi-beds by sarthwiorms,
ghowmsd Increase o the weight of worms,
howewver, the weight of the worms from coniral Referances
group was higher than hal policed o the .
gxperimental group. It seems thal . More B.C. and Palole 5. 5. (2013) Uthar
PradesttJ. £oo,33(1) 51.
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EFFECT OF YOGATHERAPY ON TSHAND BMI
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ABSTRACT

Twanly men and women subjects were divided in hwo groups, the
exparimental or yoga and control groups. Yoga and pranayama thorspy was
praciiced on exparimantal group. The level of TEH, waight and height of afl the
suibjecis wore measursd and body mass index (BMI) was caloulated, befors
starting yoga and after 6 weeks ol yogictreining. The infruence of yogic practices
showed statislcally significant decrease sin the levels pf TSH and BM,

Koy words: yoga, pranayama, ujai, Rapalbhall, hypothyroldsm, BMI, TSH.

Intreduction

In order to evaluste elficacy of
saloctive yoga theramy in the managament of
hypothyreidism, and its effect on body mass
indax (BA]) and Thyreid Stimulating Hormene
[TSH) pressnt imvestigalionwas underaken.

Matarial and Methods

The piesenl research woark was
camed out in the Depariment of Zoology.
Karm. A M. Palll Arts. commerce & Kal,
Annasaheb M. K. Patd Sclence Senior Cofage,
Pimpalner, Dislrict Dhule, The subjects
included in this Investigation were mild o
moderale cases of Hypathyroddism, with
Serum TSH level in between 5.0 - 46.6 m LY
mil. Those were within _ the age group of 18-60
years. The Bubjects with cardiae disesses,
pregrant women, sueffering with auto nrmime
diseases, Patients sulferdng frorm any kind of
disgnosed ! cinically seems to he neurslogical
and erthopedic disorders and those having
Body weight more than 90 kg were excluded,
The subjects were selected fram Pimpalner
town., The study wes under taken al Sanl
Thekursingh Dnoyanpeeth Highschool,
Fimpalner,

Twenty subjects were thus includad in
the experimenial IHal, aflor screening by
Inclusion and excuslon critera, And randomby
segregated into bao groups, each group  had
10 patientz. Group= 1 was Expenmental or
Yoga group, Tha subjects from this group wera
exacutad - to life shde modifcatan, inchudlng
spacific Yoga techniquas and diet resiriction of
1600 Keal'day.

Group-2 was Control group. The
subjects from this group wore also execuled
four life style modification with dist restriction of
1600 Kcalkfday.

The study protocol was athlcally
approved by the Inslitotional Ethical
Commiiles, An Informed consent of the
velunteers was wndertaken in an spproved
format, Control group was not exposed to any
yogic pracilces. Yoga therapy was, however,
infroducad to the experimeantal group. Which
confalned Aszanas, Pronayamas, Medilation
and Relazation techniguss In & propor
saquence. Asanas wara taughl for 8 period of
30 minutes, Pranayama for 20 minutes,
Meditation for S minutes and Relazabon for 15
minutaz. All tha practices wers faught
gradualhy,

Yoga schedule included 7
Pranayamas (Bhastrika . 2 - 3 min.,
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Kapalbhali : 5-10 min., Bahyawith idbandh - 2
bmes, Anulom=Vilorm | 10-20 min., Brahman
and Udgest: 25min,  and Ujjayi : 25tmes). 12
Asanas (Vajrasana, Suptavalrasana.
Slmhasana, Tadasana, Trikonasana,
Paachimoltanasana, Pavanamuktasana,
Bhujangasana, Shalabhasana, Dhanurasana,
Makarazana and  Ustragana) and  Micro-
exercises for relaxation of hand and logs, as
per the theory of Swami Ramdev © { Acharya
Balkrizhna, 7007),

The Yoga program was undertaken
from February 1, toMarch 17, 2097 during 5.30
bo G453 AM. [t was schaduled for 6 days/ week
and eontiniad for § weeks. The bagal kevel of
TEH, welght and height were measured
before starting and  completion of yogic
traiming. The Body mass index was calculated
a5 B = Wedght (Kg) / halght’{m) as desoribed
by Mabcolm Kendrick, (2015}  Statistical
methods used were one way analysis of
varance (ANOVA) and student "1 test for
descriptive slatistice and 'p’ valre

Results and Discussion

Tabla 1 gives an accouni on pre and
post-yoga changesin experimaental and control
groups. As compared to the non-yoga group,
¥oga group revealad sighificant mprovement
ih BMI and TSH lovels. Singh and Bamwal
(2014} alse Found shgnificant effect of i
praclices on TSH. Specific yogic poses
{Sarvangasana, Halasana, Usthrasana,
Malyesana, Bhujagasana) can stimulate throat
area Dy squeazing and siretching, massaging
thyroid gland {Chatterjes and Mondal, 2010,

The resulls obtained during presant
study-are similar to those obtainad by Krishna
Sharma (Z016). Similarly Syeda |slam and
Dhiren Deka (2016) alsa reporied thal yoga
Imcreases TSH leval to s normal range,  Tha
regults, however, are contradictory 1o the
results recorded by Gorden et al, {2008 Jwho
reported no eignificant changein TSH, T3 & T4
levels after pracliceof vooa.
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Talde1: Effect of yoga on weight, EF:II and TSH.

Exparmantal | scoms % Flief

Crteria Prn-Tegl | Post-Tesl | (significance vl |
‘Weghtinkg) | 748 M2 4.51%"

BW | fhghmd] | 2750 pet 1 4,55

TEH mliml, 1445 [ R A

Corinal PO % Rala!

Ciifera Pre-Tesl | Posl<Tesl | [slorficange kevef]
| Weight fnig| | 724 121 041% NS |
BALL K 1157 6% [E

SHmilks 126 118 BT HS |

Al walues are expressed as mesan
scora- Waeighl, BMI-Body Mass Index, TEH-
Thyraid Stimulating Hormone, Tesl-Pre-Befors
yoga intervention, Tesi-Fosl- After yoga
intervention, N5-Mon Significanl (P=0.04),
Significant values; *P=0.05, **P=0.01,
i 2= i i 1o



