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Abstraef- Froshwater crabs recorded their presence in nearky alk freshwater habitals ranging from sireams emerging |
frota mountxing or highland to large rivers along with alf water bodies in the land. They are wonlogcally as well 23
ceanamically significant owing to their rabe in nutrent recycling, water quality monisofing and small-seite [sheries, The
pait few decades have seen & upswrge of interest in the using freshwates crahg as an coological model for wscising
impact of verious environmental stress and pollutant i the overs. The present investigation deaks with the study ol the l

nmalysts of environmentak factors prevailing kbt of Boryielpfamses guerimn in and near the CGodavar river basin and its
witaries swch as wempersture of watee, soil near the bank of river, amabysis of pH, nerbidity, hardees, condwctivicy and
dissnlved paypen. Alicsation in values of enviropmental . parameiers die tp waler pollision sffects hakntals of crab
Barytefphusa guerim in the Godavasi river and it tribulasies.

Keywards: Boryrelphusa guerini, The Gocmart river, Tributary, Temperature, pH, Turbidity,
| Hardness, Conductivity, Dissolved Ohepgen.

Introduction
Freskwater crabs conshiule one of the largest group of invertchrates occupymng the Indan
peninsula waters, They have recorded their presence in nearly alt freshwater habitats ranging from
strearns emerring from mountains or hightnd to large rivers along with alt water bodies in the land
(Bahir and Yeo, 2007). Freshwater cyabs a'e ecologically and ecopomically significant owing to their l
Ferchioe m jecyvelip nulient, monitoriig water quality and smalb-scale fisheries. MNearly 1730
species belonging 1o 4 swper families’ acourring throughout the world that sum up to 20% of
identified brachyuran diversity (Cumbertidge e of., 2009). A sum of 96 species belongimg o 41
penera constituting 6 famities till mow are discewvered from India (Bahir and Yeo, 2005, 2007 and Ng
gl il 20011
Five species belonging 1o familics Sesarmidae, Vamunidae and Hymenosomatidae are recorded from
India where the members are marine or estuerine forms. Conversely, a few members of these
fumilies have adapted-to exist in and accomplish their fife cycle in freshwater hubsats. (Np, | 988}
These members adupted to freshwater have been designated as freshwater species where cvery
species inchuded in the genus Gecarcinucidae are-fresh water.
The past few decades have seen an upswrge of intcrest in the using freshwaler crabs as ecological
modet for assessing impact of varous environmentak stress and poliutant in the rivers (Yacthaw, et al.
1) A nunvher ofstudios have showed that various chemical pollutent and pesticides have affected
the popekation structure of the crabs in the Godavari basin (Venugopat, et al. 1997 This has
resubied in a steep decsease in the populations of the ¢rabs in the region ( Thartkar, 1985). Freshwater
eyah 8 guerim have been repeatedly investigated fos behaviorak and various physiological sisdics. |
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The effect of varions inorganic ions, drugs and antibiotics, pesticides, heavy metals, has been used
by many workers to screen the various properties of this crab 8. guerind (Deshai et al., 2012}

Some valuable contribution lias been made by Ambore (15976), Mali (2001) study the effect
of the physiology and organic compounds on the the crab Barptelphusa guerini. Lundebye et al.
{1997} Cancer magister, Mcgraw and McMahon (1998). Barde andPatil( 2003), Barde, (2009,
2010, studied the-effect of pesticides on various physiological aspesis of the crab
Adaptation of freshwater crabs to different zalinities altered sum of free amino acids qualitatively
and quantiatively, Quantity of amino acida increased in 25% and 100% sea water where it was
enhanced in females in both media. The sex and salinity of the medium affected qualiitative. The
concentration of amino acids in the blood regulates blood osmotic pressure and is dependent of the
asmotic gradient. (Venkatachari and Keshavan, 1973).

Animals adapted to low temperatures demonstrate a elevated metabolic rate than animals adapted o
high tmperatures. This has been reported by various researchers (Vemberg & Vemberg, 1572).
Adaptation of animals to low and high temperatures in laboratory has been confirmed by many
researchers (Saroja, 1961). The effect of salinity changes on temperature tolerance have been studied
less extensively. The work of Todd & Dehnel (1960) on the crabs, Hemigrapsus nudus and
H_oregonensis require special mention. A number of differences in chemical composition of tissues
have been connected with differences in environmental te}np&ratums- Dean and Vemberg (1967)
repartzd the effect of temperature adaptation on carbohydrate metabolism in decapod Crusfacea,

The effect o f.temperature and salinity on freshwater crab, Barvielphusa cunicularis was studied,
Experiments conducted on different temperature and salinity combinations resulted change in the
uppér lemperature tolerance, The changes in the total water content Jed to variation on total protein,
fat, glycogen and blood glicose after acclimation 10 different temperatures. (Diwan  and
MNagabhushanam, 1976,

The freshwater ersb Barpelphusa guerini can with stand the gradual move to higher salinity
reaching seawater enable the crab to regulate blood chlorides. Its metabolic rate demensirares least in
50% marine water and amplifies on dilution and increased conceniration of the medium. However,
this increase is more proncunced in hypotonic than in hypertonic media (Venkatachari & Vasantha,
1979,

MATERIAL AND METHODS '1
The arca of study:

The sty was conducted across the Godavari river basin and its tnbutaries. Survey was carried out’ k'
along the sides of river basin and 1ts iributary. Cibservations took place for the habitat, abundance and "
distribiution of the crabs 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 L |
village in Nanded taluka 12 km towards the cast from Manded cimy. 1ts geopraphical covrdinates are

199 3°0° North and 77 * 207 0" "East, near Amdura, Asna river near Shikarghat Gurucwara; el bank 4
tributary of Godavari, Fish catching area al Babli project in Dharmabad tajuka of Manded district. 4
Also Survey of the tributary Purna river near Dhangartaklalj were carried out.

The-tlimatic conditions prevalent in the-region-m- this region rainfall varies berween 1 H nom-and B |
1,500 mm, that is the three climatic seasons are well defined, one season rainfall occurs in the first
half of the yesar between the months of Apgl to Aungust, and Corresponds 1o mere than 70% of
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i precipitation, and 3 dry season occurs in'the second between the months of Sepiember and March,
" The scasonal temperature variation is very sigmificant,

. Sampling the data

Barptelphusa guerini chosene for this study s one of the dominant species in this river. The
collections were carried oot monthly for a period of one year, from 2003-14, 2014-15=2015-16.
Samgpling of crabs was carried oul monthly, the crabs Borpfelphusa guerini were sampled using the
simple ‘quadrat square technigue. This technigue consists of wsing & square (wired square) with size
{100 x 100 cm)-and pre-determined area (1 m®). It was sampled randomiy 10 times in each area. The
reproductive males were counted. Subségquently, the area was manuoally excavated 10 an average
depth of 20 using shovels and spaons.

All crabs found were caughs and stored in plastic bags, which are properly labeled and kept under
refrigeration until the analysis. The crabs wese sexed by observing the morphology of the abdomen
and ssymmelry. When it was not possible to perform the sex identification, the crabs were classified
as recent juveniles.

Environmental Paramefers

The measured environmental data, air temmperature, water temperature, soil temperature, salinity and
percentage of ofganic matter, were compared between river and tributary strata and estuaries by an
analysis of factariab variance (ANOVA, o =0.035)

Al each site, location sampled from both river and irbutary, the soil temperature, air temperature,
and temperahire nearest water source, salinity were recorded. In each site, location stratwmn of both
river and iributary, the sediment samples were abso collected. The substrate was collected maonthly
kept in refrigerator (i analysis of organic matter content in the laboratory. The samples of sediment
from cach site were analyzed sepasately. The sample of ¥ grams separated for analysis of the
percentage of orgamic maticr and the remainder uwsed for particle size analysis.

For the organic matter coment, the samples were dried for 1 hour st room lemperature and then were
placed in a porcelain crucibles and transferred to muffle furnace for | hour. Each sample was again
weighed and the difference in the earkier and later weight (ash free weight) was determined. The
organic matter content of the subsirate in grams, which was subsequently converied 1o a percentapge
{Mantelatto and Fransozo, | 909,

Temperature of water, soil and air

Temperature was measured at the same place in the water body to ensure the data is collected from
ihe same water body at the given time. The temwperature of air was recorded by a thermophore or
therrmomeier exposed to the air without restraint and shiclded. from heat and humidity (Anonymous,
(2016), (DES. 201 8.).

pH of water sample

The pll of the water samples was determined followinmg Anonymous (207 6). The sample was stirred
continuoushy. The pH was measured using calibrated pH meter using clectrode, The pH was also
determmined by pH paper.

Torbidity of water sample

Ihe rurbidity of water alters the clearmess owing to the occurrence of clay or s, suspended orgamic
matter, phyto or zooplankion, microorgamsms ete. The vahies are expressed in NTU (Nephelometric
Turbidity Units). The turbidity was determined by turbidometeric method following standerd method
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Analysis of Dissolved Oxygen in water

Drissolved Oxygen (DO is expressed as milligrams of oxygen gas (Oz) dissolved in one litre of water
(i.e. mg/L). The amount of DO in a waterbody at a specified temperature and salinity (% saturation)
gives the maximum vaives of DO, The DO was determined by DO sensors with femperature and
salinity compensation for DO saturation value calevlations (DES, 2018).

Analysis of Conductivity of Water

Conductivity of water is the water ability to conduct an electric current, an indirect measure of the
quantity of chloride, nitrate, sulphate, phosphate, sodivm, magpesium and calcium ions in sobution,
The conductivity of the water is determined by conductivity meter (DES. 201E).

Amnalysis of hardness of water samples

Water hardness is a quantification of the water ability to precipitate soap and is a differential and
composite combinetion of cations and anions, They mapor constituent are dissolved caleium and
magnesiem ion in water. The hardness was determined by EDTA method Anonymous (2016).

RESULT AND DISCUSSION 3

The temperature of water in river and tributaries:

The environmental parameters were recorded viz. temperature of water and temperature of soi] pH of
water, disgolved oxygen, conductivity, and hardness. However, it was very difficult to l:ulfl:c.'l the
parameters of water temperature and salinity in the months of July, August and September each year
2% the flow of water was more and not consistent. The sampling was done at regular time interval but
soon after the recession of water level. Mean values found for such vanables were (Table 1),

Table 1: The temperature indicating Minimum and maximum values measured in the water of

the river and tributary in Nanded and Parbhani districts

(= 2013-14 2014-15 2015-16

0 Parbliani Nanded Parbhani | Nanded Parbhani MNanded

Mon | Biv ] tributa | rive | tmibuta | Eiv rrihlljia. rive | tributa Ri'ﬁfl tributa | rive |- In'thﬂ;

th e Iy r ry er ry r ry er ry r Y

Jun, | 295| 28| 286| 27.1|30.2| 287|293| 27.8|299] 284] 29| 275
29.1 782 70 8 28.9 | 265 T 286

Jul s| 27651 5| 2675| 5| 283s| 5| 274s5| S| 2808 3| 2015

B 79.1 78.2 08| [ 25 205 | 28.6

Aug, 5| 27651 5| 2675] 5| 2838| s| 2745 s| 280s5| 5| 2115
778 26.9 28.5 76 28.2 27.3

Sep. | 26351 5| 2545 s| 2708] s| 2615 5| 2675| 5| 2585

Dot | 30.8| 293 29.9| 284|315 3003061 29.1|31.2| 29.7|303| 288
27.6 6.7 783 274 78.0 70|

Nov. s| 2615] 51 2525| 5| 2685| S| 2595] 5| 2655 5| 2565
251 B ETE 258 1299 255 246

Dec. s{ z3ss| 5| 227s| 5| 2435 5| 2345] 5| 2405 5| 3315
239 230 24.6 3.7 743 34|

man, | 5| 2285] 5| mss| 5| 23as| 5| 2225| 5| 2285] 5| 2198
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26.2 253 269 26,0 6.6 25.7

Feb. s| 247s| s| 238s] 5| 2545| 5| 2455| 5| 2515| 5| 2425

I 0.4 295 1.1 302 30.8 29.9

M, s| 2gos| s| 2805] 5| 206s5| 5| 2m75| 5| 2935 5| 2845
336 127 343 33.4 34,0 350 [

AP, s| 3215l sf 3128| 5| 32ssf S| 3nes| 5| 3255 5| 3165
7.1 36.2 378 36.9 37.5 THhl

May. | 5| 356s5| 5| 3475{ 5| 363s| 5| 3545] 5| 360s) 5| 3515

The t-:mp;naﬁ.lre of the water during 2003-2014 at various location of study is given the tabbe 1. The
temperature was nsually higher in summer months and lower in the winter months. The maximum
temperature ranged between 36.2 to 38.6 °C in both the districts however there was slight variation
in the river and tributaries. The minimum temperature ranged between 21.3 to 22.0°C in December
2043 - January 2014, The standard deviation with the range of variations of temperalure was 4.002.

The temperature of the water during 2014-204 5 at various location of study is given the table 2. The
temperature was usually highes in summer months and Jower in the winier months. The maximum
tempesature ranged between 36,9 1o 39.3 °C in both the districts however there was shght variation
in the river and tributaries. The minimum temperatise ranged between 24.4 10 22.0°C in December
2044 — Jomuasy 2015, Fhe standard deviation with the range of variations of temperature was 4.119%.

The temperature of the water during 2011 5-20016 at various location of stedy is given the table 3. The
temperature was usually higher in summer months and lower in the winter months. The maximum
temperatare ranged between 36.6 10 39.0 *C in both the districts however there was shght variation
i the river and tribularies. The minimam remperatore ranged between 24.8 to 21.7°C incPecember
20k — January 2015 The standard devistion with the range of varations of temperature was 4.2H.

The temperature of 50il on the banks of river and tributaries:

The environmenti} parameters were recorded viz temperaiure of aie, lemperature of water and
temperature of s0il and salinity. However, it was very difficult 1o collect the parameters of soif
temperamire in the months of July, August and September each year as the flow of water was more
and not consistent, The recording and sampling was done at regular time interval but soon after the
recession of water level Mean valoes found for such variables were (Table 2)

Table 2: The temperature indicating Minhmum and maximum values measured of soil near the
river and tributary in Nanded and Parbhani districts

201314 - 2014-15 201516
Parbhani Manded Farbhani "~ Nanded Parbhani Handed
(Mon | Riv | tributa | rive [ tribata | Biv | tributa | rive wribata | Riv | tributa | rive | tribuls
th &1 ry T Ty Er Iy T L] EF v [ ry
E B ETY 0.0 oh——]
jen. | 306 300|307 292| S| 3295 5| 2855 32| 303|3L)1| 296
131 302 318 309 315 — 308
m. | 5| 296s5] 5| 2875) 5| 3385| 5| 2945 5| 3005 5| 2945
w\ G700
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3.1 RETE 318 30,9 315 30.6

Aug. 5| 29.85 5| 28750 5| 3385 5| 2945| 5| 3005 5| 2915

298 289 305 296 30.2 263 r

Sep. 51 2835 S| 2745 5| 3255| 5| 2815| 5| 2875| s5{.278s

Oct. [32.8| 313|319 304|335 355|326| 31.1]0332| 5317|3231 303
79.6 28.7 30.3 204 30.0 291 |,

Nov, S| 2815 5| 2725 5| 3235| 5| 2795 5| 28550 5278
27.1 262 378 26,9 27.5 26.6

Dex. 5| 25.65 S| 2475 5| 29.85| 5| 2545 5| 2805 5| 2515
75.9 75.0 ~ | 265 35,7 26.3 254

Jan, S| 2445| 5| 2355 5| 2865| 5| 2425| 5| 2985| 5| 2305
28.2 273 | 289 28.0 28.6 27.7

Feb. 5| 2675 5| 2585 5| 3095 5| 26535 5| z2r1s| 5| 262s
324 31.5 131 322 328 31.0

Mar. 5| 3095 5] 3005| 5| 3sas| 5| 307s| s| 3135| 5| 3048

35.6 347 1363 354 36.0 35.1 "

Apr. 5] 34a5| 5| 3325| 5| 3835| 5| 3395| 5| 34355 5| 3385
39.1 38.2 398 | 389 39.5 8.6

May. | 5| 3765| 5| 3675| S| 4185| 5| 3745| 5| 3805 5| anis

The temperature of the soil on the banks during 2013-2014 at various location of study is given the
table 4. The temperature was usually higher in summer months and lower in the winter months. The
maximum temperature rnged between 38.2 10 40.6 °C in both the districts however there was slight
variation in the river and tributaries. The minimum temperature ranged between 23.3 o 26.4 °C in
December 2013 ~ January 2014, The standard deviation with the range of variations of temperature
was 4. 204,

The emperature of the soil on the banks dering 2014-2015 at various location of study is given the
table 5. The temperalure was wsually higher in summer months and kower in the winter months. The
maximum temperature ranged between 38.9 10 43,3 °C in both the districts however there was slight
variation in the river and tributaries. The minimum temperature ranged between 24.0 o 27.1 °C in
December 2014 — January 2015, The stendard 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 study is given the
table . The temperature was usually higher in summer months and lower in the winter months. The
maximum temperature ranged between 38.6 10 41.0 *C in both the districts however there was slight
viriation in the river and tributaries. The minimum temperature ranged between 23.7 to 26.8 °C in
December 2014 — January 2015, The standard deviation with the range of variations of temperature
was 4,124,

Table 3: Apalysis of pH of water samples from Godavari river and tributaries

ki

2013-14 201415 ' 2015-16
P abhani | Nanded ublgni | Nanded | Parbhani | Nanded |
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rive | tributar | rive | tributar | rive | tributar | rive | tributar | rive -tributas | rive | tribatar

r ¥ r ¥ | y r ¥ r ¥ f ¥
1ol 78 |81] 82 | 8 | 76 |75] 76 [78] 75 |78] 78

=

—

S 76| 78 |26 77 |78| 78 |77| 16 |16]| 15 |77]| 15

Mgl ool 37 |7s| 76 |81 76 |75| 27 |76 26 | 77| 75

16 7.6 15} 13 8z L7 1.6 T.3 78 1.6 76 18

o 781 75 | 781 78 |78} 76 |76 78 |78]| 81 [79]| 8
Wov| o6 | 25 |77| 725 |75] 75 |76| 76 |79 | 84 |8i| &3

=R

Dec

sl 28 |33l 75 |28 | 17 |77 7& |8l 79 | 82| 84
581 76 | 76| 78 | 78| 75 |75| 78 |84 81 [85| 84
Feh. | 7.8 | B.1 70| 80 |18} 79 | 81 g4 ] 7.8 g i 82
Mar

7.9 42 i1 83 8.1 2.4 79 LA 1.6 7.8 1.6 1.7

Apr | 81| 79 {82| 82 |79 | 81 |82 | 84 75| 77 [75]| 76

Mlit
:.'.

£2 &1 B2 8.2 ] B3 8.4 84 1.6 7.6 1.7 1.5

The mesn pH vahues for all the Jocation on river and the tributarics were very similar, with the
hizhest mean pH at Nanded and the lowest pH valoe at various locations on the mr-zr o well as
wributaries. The Jowest pH measusement was recorded al various points on rivers “as well us

tributaries througheut the year whereas the highest pH value was recorded at Manded with a value of
5.2,

The mean pH values for all the location on river and the tributaries were very similar, with the
highest mean pH at Nanded and the lowest pH value at various Incations on the river as well as
ributarics. The lowest pH measurement was recorded at various poinls on fivers as well as
tributaries throughout the year whereas the highest pH value was recoded at various locations in both
the district with a value of 8.4,

The mean pH values for all the location on river and the tributaries were very similar, with the
highest mean pH at Mended and the lowest pH value af various locations on the river as well as
tributasies. The lowest pH measurement was recorded at various points on rivers a8 well as

tributaries throughout the year wheseas the bighest pH value was recorded at Nanded wifh a value of
4.5 durmg November.

Table 4: Analysis of water Tor dissolved oxygen in samples from Godavar river and tributaries

POl I013-14 2014-15 ; 201516
im Parbhani Nanded Parbhani Nanded Parbhai Hnndc_d
mg/ | rive | wibutar | rive | tributar | rive [ wibutar | rive | tributar | rive | tributar | rive | tributar
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1 r ¥ r y | ¥ r ¥ r ¥ r| ¥
S T35 ] 30 | 32| 20 |29 | 34 || 36 |19 17 | 16 | 15
L4 25 13| 35 [ ]| 3% |39 3 2s | 24 |2z | 24 |
Aug

3 29 32 i3 32 34 32 39 36 37 33 E¥)

Sep, | 36 33 = Bl 36 o s 13 16 | 48 51 | 4%
Oct, | 19 L7 16 15 9 25 % 51 44 40 47 4%
HMNow

se | 24 || 24 [17] 24 |37] 48 as | a9 | 49| 48

36 37 33 37 15 24 35 51 52 52 33 449

Jan. | 51 a8 5l 48 15 24 37 48 =p ] 52 54 33
Feb, | 44 | 49 a7 48 44 45 53 S0 29 30 12| 29
hiar

45 49 44 48 49 49 52 32 34 35 34 33

ey b R N TR R R R 54

T':a 50 57 54 53 ,l-w. a8 | 49| 53 |
| ¥ ]

The dissolved oxygen in terms of mgd in the Godavari River and its tributaries reflectad a medium
concentration. The mean D0 value of water samples collected from all locations were in the range of
23 to 52 mgfl, thus indicating water suitable for living organisms. The highest imean value wis
yecorded at Nanded during May whereas the lowest mean value was recorded at Manded during
Movember. . .

The dissolved oxygen-in terms of mgfl in the Godavari River and its tributaries reflected a medum
concentration. The mean DO value of water samples collected from all locations were in the range of
24 1o 53 mg/l, thus mdicating water suitable for living organisms. The highest mean value wWas
recorded af Nanded during February whereas the jowest mean valug wes recorded af various
locations in both the distret.

The dissolved oxygen in terms of mg/l m the Godavari River and its tributaries reflected a medium
concentration. The mean DO value of water samples callected from alt locations were in the range of
22 o S4mg/l, thus indicating water suitable for living organisms. The highest mean valug was
recorded at Nanded during January whereas the lowest mean value was recorded at Nanded during
July.
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Conductivity:
Total dissobved solids are the quantry of dissolved material in water is constituted by the solubility :
of rocks and soils through which the water flows. The flow through limestone and gypsum
comtriputes 1o caleium carbonate, and sulfate leading to high tevels of total dissobved golids. The

p G ivity of the sample, Conductivity is a measure of

i, affected by the presence of dissolved solids in
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the water samples. The increase in TDS leads to increase in the conductivity. Varous discharges in
the water streams can aher the conductivity depending on the discharge.

Table 5: Analysis of Water Conductivity of water samples from Godavari River and
tributarics

Conductiv 2013-14 [ 2014-15 2015-16
ity at Parbhani Nanded Parbhan MNanded Parbhani Manded
320 in | riv | tribwita | riv | tributa | ov | tribwa | riv | tributa | riv | tributa | riv | fributa
ps'm &r ry er ry er ry er ry er | Iy er ry

Jon [ T1&| 120 [112| 121 [118| 80 | 81 | 84 |18 160 |170] 162-

Jul ™ & Bl g3- |120| B4 | BO L3 1911 183 | 180 185

Awg 81| 79 |8 | sa |nz| 81 [82] 8 {200] 205 |198] 194

Sep. | 84| 81 |85 | €4 [121| 8- [B84 | 84 [210] :2 |217] 222

cme— -

Dct | 154| 160 |170| 162- 154 | 191 200 210 [221] 220 |236] 235

Nov. 1191 | 183 |190| 185 |160| 183 |205| 212 [241 | 243 |[260| 265

-

Doc. | 200 | 205 |198| 194 |170| 190 (198 217 |273]| 272 [266| 267

h =
Jan 20| 232 | 217 122 162 185 |[194 | 222 |284| 285 |239] 265

Feb [Z20| 220 [236| 235 |221| 241 |273 | 284 |118| 120 |[112] 12}

Mar. 1| 243 [260) 285 220 243 |272| 234 TH &4 i1

83-
Apr. |23 | 272 |266| 267 |236] 260 [266( 259 [ 81 | 79 |82 |- 84
May. |284| 287 |25%| 265 [235] 265 |267] 265 | B4 | 81 |85 84

—

The conductivity of river snd tributaries water samples in the study ranges from T9usfem to
28 Tusiem. There was a variation in the values of conductivity in the river as well as the trebularies in
the both districts of Nanded and Parbhani. The highest mean conductivity level was measured during
My in Parbhani with a mean value of 287js/om whereas the lowest was recorded in Angust with a
mean value of 79us/cm in Parbhani, Similar valoes were obtained for different locations.

The conductivity of river and tributaries water samples in the siudy ranges from30 psiem to
287us'cm. There was a variation in the vales of conductivity in the river as well as the tributaries in
ihe both districts of Manded and Parbhani. The highest mean conductivity level was measured during
February and march in Manded with a mean value of 284 psicm whereas the lowest was recorded in
June and Juiy with 3 mean valee of 80 ps/cm in Manded and Parbhani.

The conductivity of river and tributaries water samphes in the study rangeés from79 psicmr o
285ps/cm. There was a variation in the vahies of conductivity in the river as well as the tributaries in
the both districts of Manded and Parbhani. The highest mean conductivity level was measured during
jamuary in Parbhati with o mean value of 284ps'cm whereas the lowest was recorded in June and
July with a mean vahie of T9usfem in Parbhani. Simylar values were abtained-for different locations.

Table &: Analysis of hardness of water samples from Godavad river and tributaries
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| Hardse | 2013-14 2014-15 201516
2 Parbhani MNanded Parbhani Manded Parbhami | Manded
CalCrs rm:\ iributa | rive | tributa | rive | tributa | rive | tributa | nve | tribata rive | fributa

inmyltryrryrwfa‘!rrrn'

= —

Jun. 32 53 i 52 22 53 437 44 43 4h 46 45

Jol, |53 | 52 |52 | 58 |s3| 42 [s52| 44 |49 | 48 49 | 49
[Aug [47] 52 [48| 47 |4 532 |48 | 43 |49 | 48 [ 48| 49

Scp. | 44 44 43 44 52 53 47 44 47 47 &t a7
Oct. | 44 47 42 44 43 0 | 49 a7 44 47 a2 | a4

Nov, | 42 al 42 a7 46 a8 | 4% 47 42 41 47 47

Dec. |39 | 38 | 39| 39 |46 ] 49 A8 | 46 | 39| 38 |3w | 9
Tan. | 43 | 43 | 42 43 45 | 49 | 49 47 43 a3 | 42 | 43
Feb. | 45 | 46 |46 | 45 | a4 | 42 | 39 43 %=1 53 [ 35| 52

e |49 | 48 |20 | 49 |42 @ |37 | 43 [53]| 52 [52] 53

Apr 49 4 4% 43 421 42 30 42 47 52 48| 47

May, | 47| 47 |46 a7 |4 % 39| 4 [ | a4 [&] «

The hardness in terms of CaCOs values in the Godavari River and its tributaries reflected a low
caleium concentration. The mean hardness value of water samples collected from all kocations were
above in the range of 38 10 54 mg CaCOy, (hus indicating soft water suitable for living organisms
The highest mean value was recorded al Nanded during june whereas the lowest mean value was
recorded at Parbhan during December,

Ihe hardness in terms of CaCOs values in the Godavari River and its mbutanies reflected a low
calcium concentration. The mean hardness value of waler samples collected from all locations were
above in the range of 37 1o 54 mg CaCOy/|, thus indicating soft water suiteble for living organisms
The highest mean value was recorded ai Parbhani during August whereas the lowest mean valug wis
recorded at Namded during March.
The hardness in terms of CaCOs values in the Godavari River and ftg tributanies reflected a low
calcium conceniration. The mean hardness value of water samples colkected from all locahions were
ghove in the range of 38 10 535mg CaCOs/, thus indicating soft water suitable for living organisms.
The highest mean value was recorded at Manded during February whereas the lowest mean value
was recorded at Parbhani during December.
Tt is known that Baryreiphusa guerini occupy habilat in the basin of river Godavari and its tribularies
gecording to their physiological capacities, and that the temperature, pH, DO, conductivily and
hardness, are the main factors influencing the distribution of Baryrelphusa guerini. The similarity of
these variables among various factor studied throughout the year influenced the Uea species (Frasher
et al, 1994)
The temperature of the water dunng the study pericd at various location of study was usually higher
o summer and lower in the winter. The temperajurec sed between 21.7°C 10 39.0 °C in both the
disticts however there was shight variation ind ;’r e B
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the banks af various location of study was usually higher in summer months and lowers in the winter
months and ranged between 26.8 @ 1o 41.0°C in both the districts however there was slight variation
in the river and teibutarics.
Breeding is nommally recurring in sea crabs and concurrence with lwnar or semi-lunar rhythms
peaking neor the spring tides. In the mopics reproduction may occur year- round as in Jamaican
mangrove crabs (Wamer, 1967).  Reproduction is seaconal, dependent and based on variation in
rainfall. Mating is though planned as a regular cvent-in the majority of terrestrial and aquatic crabs.
In gencral, £rabs mate just after reaching sexual adulthood. Morphological and physiological factors
often prevent premature copubation. The physiological stages of the crabrat the time of mating differs
among species and within the species and sexes (Comberlidge, 2009).
The mean pH values for all the Jocation on river and the tribularies were very similar, with the
highest mean pH at Manded and the lowest pH value at varions locations on the river as well as
tributaries. The lowest pH measurement was recorded at various points on rivers as well as in the
tributarics throughout the year was 7.4 whereas the highest pH valve was 1.5
Chemical speciation of the metals was varied by using differcnt pH and salinity conditions ranging
;I'mm combinations hetween pH 7.0 and 8.5 and salinity from 360 and 140 mM of MaCl. With these
éonditions, the results showed that heavy metal accumulation in gill tissue. These variations in pH
dnd salinity data revealed complex pH and salinity interactions (Laporie et ak. 1997). However,
tieutrad pH favored the normal functioning of the crabs (Pavasovic et al., 2004
The dissolved oxygen in terms of mg/l in the Godavari-River and its tributaries reffected a medium
concentration and was in the range of 22 to 54 mgfl, thus indicating water suitable for living
organizms. Many species of decapod crustaceans inhabit the niche with variable supply of oxygen.
Physivlogical system- improves the capability of these crustaceans to deal with sensitive incident of
low-oxygen tension. Lithodes saniofls demonstrated survival in significant oxygen tension berween 4
and 9 kPa, indicating that this crab species is more sensitive to DO than other crustacean species
(Paschke et al., 2010).
The conductivity of river and tributaries water samples in the smdy ramges froam: _E.{}p_'i.l'ni:m [0y
2i7psiom however variation in the values of conductivity in the river as well as the nibutaries in the
both districts of Manded and Parbhani was evident The highest mean conductivity level was
measured during February and march in Nanded with 8 mean value of 284psicm whereas the lowes)
was recorded in June and July with a mean value of 80ps/cm in Nanded and Pasbhani, This i3 de o
the monsoon rains where rain water dilutes the dissolved salts in river water. This also affects the
hardness in terms of CaC0s vatues were in the range of 38 to 55mg CaCOs/l, thus indicating sofi
waler suitable for iving organisms,
The rate of respiration in Blue crab falls through the early stage of decrease in sabmity at a correlated
to the tate of salinity decrease. This acclimatization indicates that the crab of capable of metsbolic
adjnstment over 8 period. The respiratory reaction of T, Aeemastoma to salinity is reliable with its
partial degree regolation, whereas the reaction of C. sapiduy is well-matched with its capability 10
control extracelular Maid with osmotic and ionic composition (Soucek and Kennedy, 2005).
Hefevences B
|. Ambore, N. E. (J?Tﬁ} Smdies on some aspecis of physiology of a freshwater crab with special
reference to sex and sige Ph. D. Thesis su!:rnultr.dl "‘_T‘""" g Llnners.tt:.-, Aurangabad,
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