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Introduction
_iireshwater crabs constitute cne of.the largest grouP of inv.ertebrates occupy'irg the lndtan

per*insula \,yaters. They, 12y" recorded.their presence in'nearly:all freshrvater habitats ranging from

srlearns ernerging frc'm mountains or higrlr'ud,'to large rivefs along with a'lt water bodies in the land

(Bahlr and Yeo. 2A&D. Freshwater crabs a-,e eeplqgioal$:and economicaltry significant owing to their

funttiurilrecy,clkrgnutt.iect,nxr*ltol.i,tg:vlateg..qua.titii.andsma}}:sca[efisheries.Nearly}28{}
species belonging to 4 super famifies' .:ccurring throughout the world that sum up to 20% of

ide*tified brachyura* diversiry (Cunrber'iidge et a1.,2009). A surn of 96 species belonging to 41

genera constituting 6 famities till now are discovered'-from India (Bahir and Yeo, 2AA5,ZAW and Ng

et ol.,20l l).
Five species behorgingto families Sesarrnidae, Varunidae and Hyrnenosomatidae are recorded from

India where the mernbeFs are marine or,estEari.ne fornrs, Conversely, a few mernbers of these

farr+ilies have adapted.to exist in.and.accumplish their lifercyclq in freshwater habitats- (Ng, 1988)-

These mernbers adapted to freshwater have been designated as freshwater species 'uvhere every

species inchde&,in the'gea.us Ge ca,rc inacidae are"'fre*h,til-ater'

Tlre past few decades have seen, an,upsurge ..of, interest ix the using freshwater crabs as ecoiogical

model for assessirrgiigr.paet of,various environrnenia!,:stress and polttrtant in the rivers (Jadhav, et aI.

2Sl i). A trunrber oFsttrdiss.have shorvcd thot"various chornicoh poilutant and pesticides hove sffected

the pcpuiatio* structt+re of the crabs in the Godavari b*sin (Venugopah et al- 1991)- This has

resulted in a stee;+ decrease in the papulatiorrs of the cratis in the region (Thankar, l985)- Freshwater

crab B. guerirci have been repeatedly.investigatedfor behaviora.L and various physiological s3udies. .
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Abstract: Fieshwater crabs recorded their.presence in nealy alt fieshwater habitats.ranging ftom streams emerging

from mountains or hiehland to lage rivers along,with aB tvater bodies in the land. They are ecologically as well as
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econornicaily$igpificanlowingto their role in nutrlent recyglin'g water quatity monitoring and small-scale fisheries- The

pwt few dicadis hav1- seenan upsurge, of intetest in the tsing *eshwater crabs as an ecological model for assessing

impacr of rarious environm€ntal stress and pollutant in the rivers. The present investigation deak with the study of the

analysis of environrneirta! factors prevailing h abitat o?sarylelphusa guerini in and near the Godavari river basin and its

tributaries such as terrperaJure of water, soil near the banh ofriver, analysis of pH, turbidity, hardness, conductivity and

dissolved oxygen Alteration in values of envirormentat-psameters due to water pollution affects hat{tats of crab

Boy,relphusa grrenrd in the'Godavari river and its tributaries'
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The eflect of varipus inorganic .ions, drugs and antibiotics, pesticides, heavy rnetals; has been used

by many workers to screen the various properties'of this uab B. guerini @eshai et al- 2012)

Some valuable contributiol has been nracle by Ambore (1976), Mali (2001) srudy the'effect

oi tiie physioiory anti organic compounds on the the crab Baryteipitusa guerini. Ltrntiebye et ai-

{1gg7) Cancer magister, Mcgraw and McMatron (1998)- Barde and-Patilt(.2003), gsr6s,:{2009,

201.0,) studied the,effect of pesticides on various physiological aspects of the crab

Adaptation of freshwater crabs to different salinities eltered sum of free amino acids qualitatively

.and quantitative.ly. euantity of amino acida increased in 25o/o arrtd 1007o sea water where it was

enhanced in females in both metlia. fire sex and salinity oi the medium afected quaiitative- The

concentration of amino acids in the blood regulates blood osmotic pressure and is dependent of the

osmotic gradient. (Venkatachari and Keshavan, 1W3}
Animals adapted to low temperatures demonstrate a elevated metabolic rate than animals adapted to

high temperatures. This has ireen reported by various researchers fv-entberg & lfernberg i9i2)'

Adaptation of animals to low and high tpmperatures in laboratory has been confirme.d by many

researchers (Saroj4 196l)- The effect of salinity changes onlemperature tolerance have been studied

,less extensively, The work of Todd & Dehnel (1960) $n the crabs,- Hemigrapsus nudtrs and

Horegonensis require special mention. A nun'lber of differefnces in chemical';composition of tissues

have been connected with differences in environmental teinperatures. Dean' and Verrtberg (1967)

reported the.effect of temperature adaptation on carbohydratq metabolism in decapod Crustacea'

The effect iif,temperature and salinity on freshwater cra4 Barvtelphusa cunicularis was studied'

Experiments conducted on different temperature and salinity combinations resulted change in the

upper temperature toleranee. The changes in the total water content led to variation on total protein,

fat, glycogcn -and blood glucose after acclimation to different temperatures- (Dirvan and

Nagabhxhanam,1976.
The freshwater crab Barytetphusa guerini can with stand the gradual move to higher salinity

reaching seawater enable the crab to regulate blood chlorides" Its metabolic rate demonstrates least in

500/o marine water and amplifies on dilution and increased concentration of the medium' However;

this increase is moie pronounced in hypotonic than in hypertonic media (Venkatachari & Vasantha"

te79).

MATERIAL AI.{D METHODS

The area ofstudY: ,

The study was conducted across the Godavari river basin and its tributaries. survey was carried out'

alo'gthe s,ides of river basin and its,tributary. Observation, tooi. place for the habitat, abundance and

distribution of the erabs in the Godavari river basin near Markand which is just behind Vishnupuri

project, Kaleshwar, Punegaon having an elevation 366 meters above the sea level' Punegaon is a

viliage in Nanded ta.luka iz r.* towards the.east from Nanded city. Its geographical coordinates are

19o 910,, North and77 o 2O' 0"East, near Amdura, Asna river near Shikarghpt GuruCIT 
l-.1 
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rributary of Godavari,'Fish" catching area ar Babli projed in Dhaimabad taluka of N-zinde{'-distlict' -

Also Survey ofthe tributary Purna.river near Dlrangartaklalj were carried out',

The-ciirratic alenrin$heregion-inthisregfon rainfall .varierbetweerr*,*0srnrn-and-

1.500 mm, that is the three climatic*seasGns'are well defined, one season rainfall 
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:procipitation, and a dry season occtlrs in:the second between the months of Septembrer and March-

'The seasonal ten*perature variation is very sigrrificant,

lsamplingthe data
! noryrrlptusc guerin*chose* for this stu'dy is one of.the dotninant species in this river' The

' co$ections were carried orrt rnor*hly fot a perio&of one year, from 2073-14,2074-15=2015-16.cogections were carried orrt rnor*hly fot a perio&of one year, from 2073-14,2014-15=2015-16.

, ,srrrrpting; of crabe was carried out. r*rontlily tlro orahs faryrelphwsa gtlerini were sam'pled using the

sirrplerquadrdt sqrlarotechnique. fhis teetmique oonsists of.using h square (wired square) with size

' (l OO * t OO crn)-and-pre;deterrnined. area (1 m2;.-It wm sampled randorrly 1 0 times in each area- The

reproductive ri.lales wefe counted. St*Edquent$; the area was manua*y excavated to an average

depth of20 using shovels and speons. 
,

All.crabs found were cduglrt and.store& ln plastic bags, which are properly labeled and kept under

refrigeraiion until.the analysis. The cratxi wele sexed by cbserving the morphology of the abdomerl

and asymrnetry. W,hea !l ,was not possibld to perform the sex identificatioq the crabs were classified

as recentjuveniles- 
.

Environmental Farameters

The nneasured environrnental. dat4 air terhpetatrre, water{emperature, Soil temperature, salinity and

percentage of organic matter; wsre cornpared between river and tribr*ary strata and estuarigs by an

analysis Lf factoriaFvariance (ANOVA, ct: 0.05).

At,eachrs*te, location samp,led frnrn'bothriv,er and tributary, the soit temperature, air temperature,

and temperattre:nearest water sor'rde, salinity were recorded. In each site, Iocation strat&rn of both

river and.trSutary, the sedirnent sarnphs,,were alss'collected. The substrate was collected monthly

kep! in ri&igerator tilt analysis of organio mafter coiiterfirin the laboratory. The samples of sediment

lrorn eash site.wese aruttryzed',sep.a*ate,fu;-The sampte of F0 grarEs separated for analysis'of'the

perceata$of orgmric rnatter and the re*Bffie,riuse&for partiete size axalysis.

For the organic matter conteit, the samples were dried for I hour at roorh temperature and then were

placed.ir{;a porcelain cmcib}es and transf,err-e&,to rnuffle furnace for I hour. Each sample was again

weighed'and the difference in the eartisr aad later wei$t* (ash free weight) was determined. The

organic riatter content of the substrafe in gpamg whi6h lvas .subseguently converted to a percentage

(Mantelatto and Framoio, 1999).

Temperature of water, soil and air
Ternperature v/as rneilsured at the same place in thervater body to ensure the'data is collected.from

the sarne water body at the gfven time- The teuryerature. oS air was recorded by a thennophore or

thermor*eter exposed to the air without restrair$and shietded. frorn heAt and htxnidity (Anonymous,

Q016>,(DES. 2Ot8.).

pH of rvatersarrple
The pI{'.of ttre wate-r sarnp}es rya1 detei,f*iae6,fo}torving,Anonymous (2O16). The sarnp}€ was stirrei}

continuously. The p!tr was ureasure6 using calibrated pll meter usi.ng elrectrode. The pH was also

determine&by pH peper.

T urbidity o1' water sample

The turbidiry of water atters'the ctearnes& owing:tothe occurrence of clay or silt, suspended organic

matter, phyto or zooplankton, microorganisxns,etc. The vatues are expressed in NTU (Nephelometric

Turbid.ity Units). The'turbidity was de-terrrinedby turbidometeric rnethod,fotlowing standard method

.?

Anonymous (2016I. .
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Analysis of Dissolved Ox,ygen in water
Dissolved Oxygen (DO)'is expressed as milligrams of oxygen gas (Cz) dissotved in one lite of water

(i.e. mgll). T&e amount"of DO in a rryaterbody at a specified ternperatlre and salinity (% saturatiou)

gives tire maximum vaiues oi DO. The DO was cieiermine<i. by DO sensors ryiih iemperaiure and

salinity compensation for DO saturation value calculations (DES, 2018). i r

Aualysis,of Conductivity of Water
Conductivity of water is'the water abilityto conduc{ an electric cur,rent, an indirect rneAsure of the

quantity of chloride, niBate, sulphate, -phosphate, sodium, magDesium and ealciur'n ions in solution.

The conductivity of the water is determined by conductivify meter (DES. 2018).

ft,T31-#:Ji[1ffiffi;I3}?e water abi]iry to precipitate soap and is a dirrerentiar and

composite combination of cations and anions, They major constituent are dissolved calcium and

magilesium ion in water. The hardness was deiermitted by EDTA metiiod Atlo4ymous (2016).,j'

The environmental parameters were record ed viz. temperaturq of water and teqlperature of soil pH of

water, dissolved oxygen, conductivity, and hardness. However, it was very ilifficult to collbct the

parameters of water temperature and salinity in the months of July, August and September each year

as the flow of water was more and not consistent. The samplipg rvas done at rqgular time interval but

soon after the rLcession of water level. Mean values found for such variables wpre (Table 1)- '

Trble 1: The temperature indiceting Minimum:rnd maxirfiunt t'alues measured in the w{ter of

the river and tributary in Nanded and Parbhani districts

RESULT AND DISCUSSION
The temperature tiiwater in river and t'ributaries:
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PRIXCIPAL
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2013-14 2014-15 ?0ls-16

'Parbhani Nanded Parbhani Nanded Parbhani Nanded

Mon
th

Riv
er

hibuta
l'v

rive

r

tributa
ry

Riv
er

tributa rive

r

tributa
ry

Riv
er

tributa
ry

rrve

r
. tributa

ry

Jun. 29.5 28 28.6 21.1 34.2 28.7 29.3 27.8 29.9 28.4 29 21.5

Jul.

29.1

5 27.65

28.2

5 26.75

29.8

5 28.35

28.9

5 21.45

29.s

5 28,05

28.6

5 27 "15

Aug.

29.1

5 27.65

28.2

5 76.'15

29.8

5 28.35

28.9'

5 27.45

29.5
5 28,05

28.6

5 27.t5'

Sep-

27.8

) 26.3s

26.9

5 25.45

28.5

5 27.05

27.6

5 26.15

28.2

5 26.75

27.3

5 25.85

Oct. 30.8 29.3 29.9 28.4 3 i.5 30 30_6 29.1 31.2 29.7 30.3 28.8

Nov.

27.6

5 26.15

26.'1

5 25.25

28.3

5 26.85

2J,4

5 25.95

28.0

5 26.55

27.t
5 25:55

Dec.

25.1

5 23.65

24.2

5 22.75

2s"8

5 24.35

24.9

5 23.45

25.s

5 24.45

24.6

5 23.15

Jan.

23:9

5 22.45

23.0

5 2r.55
24.6

5 23.1s

23_'l

5 22.25

24.3

5 22.85

23.4

5 21.95

v2 ,4"-* 9789

m',1g,8#ffiil:'1'Hf,"Er'



Feb.

26.2

5 24;V5

25.3

5 23.&5

26.9

5 25.45

26.A

5 24.X
26,6

5 25.t5
25.7

) 24.25

Mar.

304
5 28-95 

'

2*'3
5 2&.05

31.1

5 29,65

30.2

5 28.75

30.8

5 29.3s

29,9

5 28.45

Apr.

33.6

5 12.15.

32.7,

5 tl2;5
34,3

5 32.&5

33.4
5 31.95

34.0

5 32.55

33.1

5 31.65

May.

9:l.l
.5 35.65'

36.2

,,5 !435
37.8

5 36,35

36.v
5 35..15

37.5

-) 36.05

36.6

5 .35,15
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The ternpgrature oflloe,wlter during 2SI3 -2014 at various location of study'is given the tab*e 1 - The

temperattiie was usually,higfrsr,ln sunnraer months and lower in the winter months. The maxirntun

ter*perature ranged betwee,*,36.2 to 3&6 "C in bo{h the districts however there was slight variation

in the river and *ibutaries."The rninirm"lrn temperature ranged between 21.3 to 22.0"C in Deceritber

Z*13 -Japuary 2014. The standarddeviation with the range of variations of ternperature was 4.A32.

The ternperature of the water during 2014 -2OI5 at various location of study is given the table 2. The

tenpexature was ustratlt higlren in surnmgr months and lower in the winter months- The maximtirn

temperature ranged bet,ween 36.9 to,39.3 "C in both the districts however there was slight variation

in the river and tributaries. The minimum ternperahrre ranged between 24.4 to 22.A"C in December

Zbl4-Ja6uqry 20,15. The.shridard-deviationwiththe range of variations of ternperatrxe was.4.119.

The temperattrre of ttx: waterd*ring 2G15-7U16 atv*r,ious location of study is given the table 3. The

terlperature was usuatly hig.herdn sumaler months and lower in the winter months. The ma"rirnurn

teqperatwe ran&g-dbetween 36,6to 39.0 "C in both the districts however there was stight variation

in the rivef axld tribtltasriesr The'ulinirnum temperaflNc ranged between 24.8 to 21..7"C irpDecember

2*b+-J.anuary Z*tS. T,,hqstande&d$riiationwith,the ra*ge of variatiogs of temperature w&s 43+4-

..'.,.
The temperature of soi$oh:,the,ba*lrs of river and tributar:ies:

The environmert:rl:pararneters weye l,ecor-ded'viz. -ternpcraturc of oir, tempereture df.water and

temperature of, scit'and salinity. IIowever, it was very diffrcult to collect the pararneters of soit

ternperature in the moaths cf Jr*g Augqst and Sepenrber each year as the florv of water..,wm,rnore

and not consistent- Ihe reeording ard sar*pling l\ras done at.regular time interval but soo$ after the

recessionof watef leveh Mean vafues foundfor such variables were (Table 2)

Table 2: The temperatpre.iddicating Mitimum aad maximum values measured of soil near the

river and tributarg:'in,ilf;*.ndp&.arr*"F*fhbapi districts
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fliv

er

tritiuta

ry

rive
I
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Jun 31.6 3$.1 3&7 29.2

30.9
5 32.95

30.o

5 28.'55 }L 30.5 31.} 29.6

JuL

31.1

5 29.65

3b.2
( 28.75

3r.8
5 33.&5

30.9

5 29.45

31.s

5 30.05

30.6

5 29"r5
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The temperature of the soil on the banks during 2A13-2A14 at various location of study is giyen the
table 4. The temperature was usually higher in sumrner months and lower in thp winter rnondip. The
maximum temperature ranged befween 38.2 to 40.6 "C in both,the districts however there wai,slight
variation in the river and tributaries. The minimum ternperature raaged between Z3-3 toZA.4"C in
December z}n - January 2014. The standard deviation with the'range of variations ef tempqrature
was4.2l4. I 

- 
1l

The tenrperature of the soil on the banks during 2014-?;015 4t various location,of study is given the
table 5. Theitemperature was usually higher in summer months and lower in tt{'b winter monthi. The
maximum temperature ranged between 38-9 to 43.3 "C in bolh the djstricts ho*ever there was.siight
variation in the river and tributaries. Thc minimurrr temperafirre rangod between 24.0 tr:27.l'"C'in
December 2014 - January 201 5. The standard deviation with. the range of variations of temperature
was 4.124.

The temperature of the soil on the banks during 2015-2016 at various location of sfudy is given ttre
table 6. The temperature wzts usually higher in summer months and lower.in the winter months. The
maximum temperature ranged between 38.6 to 41.0 aC in bsth the districts however there was slight
variation in-the river and kibutaries. The minimum tenrperature ranged between 23.7 ts 26,8:"C in
December 2014 - January 2015. The standard deviation with the range of varihtions of ternperature
was 4.124.
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Aug.

31.1
'>o A<

30.2

5 1Q 7<
31.8

33.85

30.9

5 oo /(
31.5

aA n<
30.6

29.15

sep.

29.8

5 26.J)
28.9

5 I I .t+)

30.5

5 J,/..))
29.6

5 z6.t)
34.2

5 28.75

29.3

5 2 t.6)
Oct. 32.8 31.3 31.9 30.4 33.5 35.5 32:6 31.1 33.2 y..7 32.3 30.8

Nov.
29.6

5 28.1 s

28.7

5 27.2s
30.3

5 32.35

29.4

5 27:95

30.0

5 28.55

29.1

5 27.65

Dec.

27.1

5 2s.6s
26.2

5 24.15

27.8

5 29.85
26.9

5 ?5.45

27.5

5 26.05

26.6

5 25.15

Jan.

25.9

5 24.45
25.0

5 23.55

26.6

5 28.65

2S',.7

5 24.25

26.3

5 24.85

25.4

5 23.95

Feb.

28.2

5 26.75
27.3

5 25.8s
28.9

5 30.9s

28.0

5 26.55.
28,6

5 27.15

27.7

5 26.25

Mar.
32.4

5 30.9s
31.s

5 30_05

lJ. I

5 35.1 5

?)')
5 3A.75

32.8

5 31.3s

31.9

5 30.45

Apr.
35.6

5 34.15

34.1

5 33.25

36.3

5 38.35

35.4

5 33.95'
36.0

5 34.55

35. I
5 ,33.6s

May.

39.1

5 37.$5

38.2

5 16.75

39.8

5 41.85

38.9

5 37.45

39.5

5 38.05

3 8.6

5 37 "15

Table 3: Analysis of .pH of water samples from Godavari river and rtributaries

pH
20t3-14 2014-15 2015-16

Palb\ani | .Nanded Saihlesi Nanded Parbhani Nanded
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I

tibutar
v

nve

r
tributar

v

rive
r

'tributar
yl

rive
r

tributar

v

rive
r

tributar

. Y'
rive

r
tributar

v

Jun 8.0 7.& 8.1 &.2 8 7.6 7.5 7.6 7.8 7.5 7.8 7.&

Jul. 7,6. 7.8;" 7.6 7.7 '1.8 7.8 7.1 7.6 7.6 7.5 '1.7 7.5

Aug
7.5 7.7 7.5

'7.6
8.1 7.6 7.5 7.7 7_6 7.6 7.7 7.5

Sep.u 7'6 7.6 7.7 7.5 8.7 7-T 7.6 7.5 7.8 7.6 7.6 7.8

Oct, '7.8 7.5 7.& ' 7.8 7.8 7.6 7'6 7.8 7.8 8.1 7.9 8

Nov
7..6 7.5 7.7 7.5 7.5 1.5 7.6 1.6 1.9 8,4 8.1 8.3

Dec
7.6 7.6" 7.7 :1.5 7.8 7.7 7.7 '/.6 8.1 7.9 8.2 8.4

Jan. 7.8 7.6 7.6, 7.8 7.8 1.5 1.5 't.8 8.4 8.1 8.5 8.4

Feh 7.8 8.1 7.9 8.& 7..8 7.9 8.1 8.4 8 7.8 8.1 8.2

Mar
7.9 8.2 8.1 8.3 8.1 8.4 1.9 8.1 't.6 7.8 7.5 7.1

Apr. 8.1 7.9 &.2, 8.2 1.9 8.t 8.2 8.4 7.5 7.7 '|.5 7.6

Ma

v.
82 8.1 &.2' 8.2 8 &3 8.4 8.4 7.6 7-.6 7.5
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The rnean,pll values for all the Iocation on river and the tritrutaries were very simildi, rvith the

highest meall: pll at Nanded and the lor.vest pH value at various locations on the river as r,ve}l as

tributaries- .The ,Iowest. pH rneasurement was recorded at various points on ri.rerdt%s well as

tributaries throughout the year whereas the highest pH value rvas recorded at Nanded with a value of

8.2.

The rpeap pH values for all the location on river and the tributaries were very simitdi; r'';ith the

highest mean p'H at Nanded and the lowest pH valtre at variotrs ]ocations on the river as well as

tributaries. The lowest pH measurement was recorded at variotts points on rivers as well as

hibutaries throughout the year whereas the highest pH value r,vas recsded at various locations in both

the district with a value of 8.4

The mean pH values for alt the location on river and the tributaries were verJ similar, rvith the

h.[hest mean pH at Nanded and the lowest pH va]ue at various locations on t]re river as wel] as

tributaries. The lowesb pH rneasurement was recorded at various points on rivers as well as

tritrutaries througtrout the year lvhereas the highest pH value was recorded at Nanded wifh a value of

8.5 cluring November.

Ta6Je 4: Ana$sisof water'foi dissolvcd oxygen in saxnples om Godavar'i river and triLrtttaries

$hr! fr c.rru it: ri'!,:ll,rie,.1rrmi ft{ah*vidyalaya
t};ra*.* , i;,t r-:ir:i. /,ir.r r,i.+ r+-t 4 t

"X,l
("rd/ ,

2€f15-16DO

in

mgl

2Sr3-14 2014-1s

Pmbhani Nanded. Parbhani Ngnded Parbhani Nanded

rive ftributar rive I tributar rive I tributar rive i tritrutar rive t tributar rive I tributar

#,lllR.
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Shri Guru tuddhiswami llahavid,iala'r;;



Co{ductiYify:

The dissorved oxygen in rerms of mg/l in the Godavari River and its tributaries reflected a medium

concentration. The mean DO value of water samples corlected from all'l0cations were in the range of

23 to 52 mg/I, thus indicating ',vater suitable for living organisms' The highest mean value was

recorded at Nanded during May rvhereas the lowest mean value rvas recorded at Nanded during
.

November-

Thedissolvedoxygenintermsofmg/lintheGodavariRiveranditstributariesreflected.amedium
concentration. The mean DO value of water samples collected from all locations were in the range of

24 to 53 mfl, thus indicating rvater suitable for living organisms' The highest mean value was

recorcieci at Nandeci during February whereas the lorvest mean value was recorded at various

locations in both the district'
,I.hedissolvedoxygenintermsofrng/lintheGodavariRiveranditstributariesreflectedamedium

concentration. The mean DO value of water samples ceillected from all locations were in the range of

22b54mgll,thusindicatingrvalersuitableforlivingorganisms'Thehighestmeanvaluervas
recorded at Nanded during January whereas the lowest mean varue was recorded at Nanded during

July.
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the water sampies. The increme in TDS leads to increase in the conductivity. Various discharges in

the water.streams can atter the conductivity depending on the discharge'

T*bIe,S: Analysis of wa{er conductivity of water samples fiom Godavari River and

tltbutsries

The;,,cor&ctivity of river acd'tributaries water samples in the str-rdy ranges from 7fuslcm to

in*,,*t*r. was a variation in lhe values of concltctivity in t'he river as we[[ as the tributaries ia

th{l both s*icts ofNandled and Parbhani. The highest mean conductivity,level was-meafured during

May' in parbhani with a naean value of 287pVcm whereas the lowest wll, recofftt 
-in 

AuSutst',with a

mean value of Tgpslcrn in parbhani. Similar values were otrtained for dif;ferer.lt locatirjns.^ :"

The coirductivity of river and tributaries water samples in the study ranges from8O ps/crn to

2g7pslcm. There was a varidion irr the values of conductivity in the river as wvlt as the tributaries in

the both districts of Nanded and FdrhhaEi. The higftest mean conductivity'level was measured during

February and nrarch in Nandpd with a mean value of 284 pslcm whereas the lowest was recorded in

The co,edtrctivity of river an$ tnlrtligs 'water tTpl:t t". r1," study, -rar*ges p#crii to

?&S,#crn. Ttmre was a variation in the vahle;s of cnnductivity in the riVbr,as wettr as the hibutaries in

the both districts ofNanded ar-rd Parbhani. The higlrest rnean'portcluctivitylevel was measured'iluring

ja*ltlary iB lt*rblrarli wiiE a rncan value of 284ps/i6iryhereas the,lo'west was rectlrcted in Jrtne; antl

J.trty,witha*"un",ooht' of Tgprslcm:in Parbhani, Siif,I.'-ild; values were otftainedfor different lccatio'ns-

avari river and tributaries

9794

Co-ordinator

-..,,,1**, ifl ahavtdvat aya

L-+
+:F*

PRIiICIPAL
r rL' ---1 u^L-.,:,1,,-1....-

Gandirc xtlt

.tty'at
25eC irr'

F#m

2013-r,4 , 2014-15 20115.16

Parbhani Nan&d' 'Parbhani Nanded Parb'hani Nanded

,riv

er

tributa

ry

rtv
CI

tributa

ry

rlv
er

tributa

ry

riv
er

tribdta

ry

nv
er

trih*a.
ry

iiv
er

tributa

ry

Jun. 118 t2a 112 121 r 18 80 8l 84 1:54 160 t7{} 162-

Jul. .t9 84 81 83- iza 84 80 8t 191 183 190 1'&5

Aug- 8i 79 82 84 112 8i 82 85 200 245 ,'.198 194

sep. 84 81 85 84 121 83- 84 84 210 212 217 222

Oct, T54 160 17A 162- 154 191 2A0 2l.o 221 220 236 235

Nov. 191 183 190 185 160 183 205 212 241 243 260 265

Dec. 200 245 r98 194 170 190 198 217 273 272 266 267

Jarr.
210 212 217 ,222

162
185 194 222 284 285 259 265

['eb, 22t 220 236 23s 221 241 273 284 x18 120 172 72\

Mar. 24L 243 260 ?65 22t 243 272 284 T9 84 81,, 83-

Apr- 27] 272 266 267 236 264 266 259..
-81 79 -82 84

May: zw 287 79 26s 275 265 267 265 &+ 81 85, 84

Table 6: Analysis of hardness of water samples
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The hardness in terrns of CaCOr values in the Godavari River and its t'ributaries reflected a low

calcium concentration. The mean hardness value of water sarnples collected from all locations were

above in the range of 3g to 54 mg ca@3ll, thus indicating soft water suitable for living oilanisms'

The highest mean value was recorded at Nanded during june whereas the lorvest mean rrlue was

recorded at Parbhani during December li

i
The hardness in terng of CaCOr values in the Godavari River and its 'ributaries reflecded a low

calcium concentration- The mean hardness value of water samples collected from all locations vrere

above in the range of 37 to 54 ,4g cacoa/l,,thus indicating soft 'water suitable for living organisms'

The highest mean vaiue was recorded at Parbhani during August whereas the lowest mean value rvas

recorded at Nanded during March-

The hardness in terms of CaC0rvalues in the Godavari River and its tibutaries reflected a low

calcium concentration. The rnean hardness value of water samples collected tom all locations rtere

above in the range of 3g to 5smgcacor/l, thus indicating soft water suitable for living organisms'

The highest mean value was regorded at Na.nded during.February whereas the Iowest rnean Jalue

was recorded at Parbhani during December'

It is known that Baryterphusa guerini occupy habitat in the basrn of.river Godavari and its tributaries

according to their ptySiotogiial capacities, and that the ternperature' pH' DO' conductivity and

hardness, are the main factors influencing thedistribution of tsarytelphusa gterini' The similarity of

,.these variables among various factcx qtudiedthrorrgholt.the yryrinfly*nged the ucaspecies (Frusher

et al, i994)
at various,location of study was usually higher

The temperature of the water durinf, the study period

iri'iummer and,towei in ahe wintei--Ilie Gmpeg*i beiween iljoc to 39.0 "c in both the

districts hc,wevprJhere was slight variation i ies. fhe tenrperatute of the soil orl

ry
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Aug- 47 52 48 47 '54 52 48 q3 49 48 48 49

Sep- 44 AA1A 43 44 52 53 47 44 47 A1 40 41

0ct. 44 47 42 44 4'5 49 .49 47 44 AA+L A' 44

Nov. 4-1. 4l 42 42 46 4& 48 41 42 41 4? 42

Dec. 39 38 39 39 46 49 48 46 39 38 39 39

Jan- 43 4i 42 43 45 49 49 47 43 43 AaAL _11 _l

Feb. 45 46 46 45 44 42 39 43 52 53 55 5'2

Mar. 49 48 49 49 42 4l 37 43 53 52 52 53

Apr 49 48 48 49 42 42 39 42 47 52 48 41
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the banks at various location of studlr was usualty higher in surpmer monthsend }owers in the winter

months and.ranged.between 26.g " to 41.0 "C in both the districts however there,was, slight variatio*

ir the rivcr and tributarics.

Breeding.is normatly recurring in sea crafus and concrrreirce with lunar or serni'lunar rhyhms

pgaking neBr::the spring tides. In the tropici reproductioxt::mai ocour leoF-fotErd:'as ie Jarnaican

mangr,ove crabs (Warner, 1967)- Reproduction,is'seasonali depen&et and:based,oa varia-tion in

rainfall: Mating is thougtrplann"A * u r"guldr event'inthe majority of lerrestrial and aquatic crabs.

tn geaeral,-crabsnrate just afterreachi*gsexua]adt*thoild. Morpho]og&at.SffrVsic]ogical factors

often prevent prernature copulation. The physiologicat stages of the crabat the tirne of mating differs

irngng-species and within the species and sexes (Curnberlidge, 20@)'

ih" *.* pH values f,or a$ the location on river and, the tributaries were very similar, with the

Aig3lest mean pI{ at Nanded and the }crvest pH value at various locations on'-the river as we}l as

itiUut*1"r. The lowest pH measurement was recorded at various paints on rivers as wel* as in the

tributaries tlxoughout the year was'J .4 whereas the highest p#[ value was 8-5.

bhemica1 speciation of the rnetals was varied by usrng different pH and salinity cohditions ranging

lrom cornbinations between pH 7.0 and 8.5 and salinity from 560and l4&mM of NaCl- With these

Eonditions, the results showed that heavy meta! acctlrnulation .in gill tissue. These variations in pH

dnd salinity data revealed complex pH and salinity interactions (Laporte et aL, lW7)- However,

ftedtrat plt favored ;the norrnal funclio*ing of the crats (Pavgsovic et a1., 2004).

fl6e dissolved oxygen in terrns of mgll in the Godav'ari"River and its tributaries refleeted a medium

Soneen&ation and was in the range of 22 La 54 txgl'['thus indicating water suitat*e',..for living

$rganisms- Many species of decapcd crllstaceryls inhabit'the,nictre wittt variab'le:sttp-pty o{,oxygen.

lrhysiul*rgical systenr imprcves thc copabitiry of thore crustaceans to deal with sensitive incident of

{o*o*yg", tensiron. Lithodes santolla Cemonsfiated surviva} in sigpificar$ ox,ygel} tension between 4

&* q"kPq indicating *tat tHs clab species is r*ore,se$sftive to"DO thm other:,crustacean species

haschke et a1.,2010)

f-he condactivity of river and tributaries water sarn$es in the study ra*ges frorg;.$0lrsfem to

*slpslcm howBver variation in the values of conductivity in the.river irs we':ft as the tributaries in the

both districts of Narded and Parbhani was evident. The highest rnean conductivity level was

measured during February-and march in Nanded with a,nrean value of 284ps/crn whereas the lowest

wm recorded ir+June and July with a mean vahre of 80pJcm ia Nanded and Parbhani. This is due to

the monsoon rains where rain water difutes the dissolved salts in river water. This also affects the

hadness in terrns of CaCOr yalues were iu the range of, 3&, to 55rng CaCO:ft. thus indicating soft

water suitable for living organisms.
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The rate of respiration in Blue crab falls through the early stage of decrease in salinity at a corretated

) to the rate of saliniry decrease. fhis acclirnatization indicates that the crab of capable of metabolic

. adjustr.ncnt over a period. The respiratory reaction of T. haemfi.atoma to salinifl, is retiable with its

" parfial degree regulation, whereas the reaction of C. ,sapidus is well-matched with its capabitity to

. contrgl extraceliular fluid with osmotic and ionic composition (Soucek anci Kennerly; 20O5).
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