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Abstract
Experiment was conducted from 17th June, 2007 to 25th07 August with an average room temperature 25.70 c and water temperature
of all aquaria was 240c for 70 day son Barytelphusa lugubris to know specific growth rate, food conversion ratio and food
conversion efficiency. Twenty four crabs were equally categorized into three groups (A, B and C) based on their weight and
carapace width. The initial total weights and carapace widths of each group were 63.17g, 79.50g and 92.97g; 33.80mm, 35.1mm
and 37.5mm respectively. Chicken liver thawed in water was supplied to feed the crabs, siphoning of excess food and cleaning of
aquaria were done thrice a week. The total amounts of food provided for 70 days were 248 g, 248 g and 306 g. Results
demonstrated that the percentage increase in the total weight of crabs were 3.75%, 3.48% and 5.54%. Similarly, percentage
increase in CW was 2.99%, 3.79% and 3.955% for group A,B and C respectively. Increase in SGR was 3.38%,4.0% 3.07%;
increase in FCE was 0.04, 0.02, 0.01 and increase in FCR was 26.24, 40.41 and 67.46 respectively in three groups. FCR was more
for high weighed crab but FCE was low. Thus, the results concluded that despite low FCE and SGR crabs with high weight,
increased maximum in weight and food consumption.
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Introduction
Although, from the historical prospective, crabs have been
treated with disdain and annoyance and dubbed as
disagreeable and bellicose animals. The word Crab denotes
anxious to fight. In many languages it has been considered as
a synonym with nasty. The Latin word for "Crab" is cancer,
the world's most deadly disease. But, with the exception of a
few crustaceans which are harmful to mankind as disease
carriers or wood borers, the majority of them, particularly
micro-crustaceans are of enormous food value and have been
contributing to the financial development of mankind. The
capture and consumption of natural aquatic food organisms
such as fish, shellfishes including, shrimps, prawns, crayfish,
lobsters and crabs in India (Agarwal, 1985) and Nepal have
been started since the unmemorable time. Besides shrimps,
crayfish and lobsters another most advanced and multi-useful
decapods is the crab of the Infra-order Brachyura, (Martin
and Davis, 2001) [20].
Specific growth and feed conversion efficiency are the most
important physiological activities of all the living beings. All
the basic functions like growth, reproduction, and
development depends on the food consumed by them. In
other words, for the general metabolism of the organisms, the
body requires energy which is fulfilled by the food consumed
(Tiwari, et al., 1989) [31], which in turn is used for different
physiological activities including growth.
Food conversion ratio (FCR) is a ratio or rate of measuring of
the efficiency with which the bodies of organisms convert
their feed into the desired output (Malik et al., 1996) [19]. In
other word feed conversion ratio is used for the description of
growth as a meaning of in- taken food, which not only

depends mainly on the feeding rate but also on temperature
(Bethke et al., 2013) [6] as well.
Food conversion efficiency (FCE) is define as the ability of
the animal to convert the feed eaten in to the body flesh or
weight, while food conversion ratio, is the difference
between the actual quantity of feed eaten by the animal and
the equivalent weight gained by the living beings over a
given period of time that is from stocking to harvest. Feed
conversion efficiency is affected by the variations in the
offspring produced by catadromous and anadromous animals,
(Van Leeuwen et al. 2017) [18, 34]. Similarly, interaction of
sodium/potassium ratio and level of protein also affects the
food conversion efficiency (Zhu et al. 2006 and
Venkataramian et al.1975) [39, 35]. The growth rate and feed
conversion efficiency varied with many factors that is diet
composition, feed, hydrogen ion concentration, temperature,
mineral composition, stocking density (Ariyati et al. 2018
and Besson et al., 2016) [4, 5] etc. During slow body activity,
the majority of the food consumed by organisms is stored in
hepatopancrease (Tiwari, et al., 1989; Adiyodi, 1969;
Passano, 1960) [31, 3]. But high metabolic activities cause reabsorption of the reserve food materials from the reservoir to
be utilized at different action sites, (Adiyodi and Adiyodi,
1970; Adiyodi, 1968) [1, 2]. Accessibility of food may regulate
growth, fecundity, and ultimately settlement rate and
survivorship of both young and adult crabs Christy, (1978) [7].
Lazarus et al. (1988) reported the effects of palletized food
on feed conversion ratio of experimental field culture of
white prawn (Penaeus indicus) in polyethylene film coated
ponds. Sharma and pant, (1984) [29] studied the energy budget
of crustacean (Simocephalus vetulus). Hill, (1979, 1976) [14]
53

International Journal of Zoology Studies

described feeding strategy, natural food and foregut
clearance- rate of the crab Scylla serrate from South African
estuary. Unlike fin-fish, the crabs tend to ingest fragmented
food rather than swallowing the intact animal (Prasad and
Nilakantan, 1988). Reddy (1937; 1938) [27, 26] described the
physiology of digestion and cytology of digestion and
absorption of the crab Paratelphusa (Oziotelphusa)
hydrodromus. Food consumed by the crab is stored in the
anterior sac like structure of the cardiac stomach and
digestive juices released, preliminary digestion- describing
further that the mastication and grinding are the main
functions of cardiac stomach which is to be passed back to
the mid- gut (Warner, 1977) [35]. The study is use ful for the
enhancement in aquaculture production purposes.
Materials and Methods
The experiment was conducted from 17th June, 2007 to 25th
August 07 for 70 dayson Barytelphusa lugubris collected
from Sangla Pwakal Kunchi Village Development
Committee (VDC), Kathmandu, Nepal. Sangla is bounded by
Jhor, Mahankal V. D. C. on the east; on its southeastern
border is Chandeshwari, Pulung to its South and Nuwakot on
the northern border. Its western region is demarcated by
Kabhresthali. The study area is a terraced bog paddy field. It
is situated on the north- western region of the hill where the
sun sets early during both summer and winter and the
location is comparatively colder. The study was focused to
determine specific growth rate, food conversion efficiency
and food conversion ratio. The small crabs were collected
from the area and acclimatized for seven days till they
survived in aquarium. They were categorized into three
groups as A, B and C, on the basis of their weight containing
eight crabs each. The initial total weight and carapace width
of group A, B and C were 63.17g, 79.50g and 92.97g and
33.80, 35.1 and 37.5mmrespectively for eight crabs in each
aquarium. Chicken liver thawed in water was supplied to
feed the crabs thrice a week and the leftover food was
siphoned, weighed and recorded and then, aquaria were
cleaned on the same day. The average room temperature
throughout the rearing period was 25.7oc and water
temperature of all aquaria was 240c under 24 hour fan. The

total amounts of food provided during the experimental
periods were 248 g, 248 g and 306 g respectively. The
growth of each group was assessed in term of weight gain
within the stipulated time period. Mortality was not assessed.
The specific growth rate was calculated based on De Silva
and Anderson (1995) [10], where, W1 was the initial weight,
W2was the weight at the end of experiment, and "t" was the
time duration of the experiment.
(1)
Food conversion efficiency (FCE) is reciprocal to food
conversion ratio. The higher the feed conversion efficiency
the better was the value of the feed. It was calculated as
follows:
(2)
Food conversion ratio (FCR) was calculated to compare the
ability of feed to support weight gains. The lower was the
feed conversion value the better the performance of feed.
.

(3)

Results
The total final weight and increase in the percentage weight
of crabs after rearing in the laboratory were 65.54 g, 82.27 g
and 98.12 g, and 3.75%, 3.48% and 5.54% and final carapace
widths were 34.81, 36.43 and 38.98mmin three sets as A, B
and C respectively. The significant difference was observed
in the weights of crabs after feeding them (Kruskal-Wallis
chi-square
=
0.34009,
df
=
2,
p-value
=
0.765>0.05).Similarly, the increase in total weight of crabs of
group A, B and C was 2.37g, 2.77g and 5.15g respectively.
The average final weight of crabs in each groups were, 8.19g,
10.28g, and 12.27g respectively. Positive correlation (r=0.99)
was found between the weight of the crab and the amount of
food consumed (t = 16.626, df = 1, p-value = 0.03824).

Table 1: Increase in total weight of the crabs after feeding for 70 days
Experimental
Group
A
B
C

Initial total weight in
gram (g)
63.17
79.5
92.97

Average initial
weight
7.90
9.94
11.62

Final total weight in
gram (g)
65.54
82.27
98.12

The total increase in the carapace width of crabs of group
A,B and C were 8.08mm, 10.64mm and 11.84mm
respectively. Similarly, the final average carapace width of

Average final
weight
8.19
10.28
12.27

increase in total
weight
2.37
2.77
5.15

% increase in total
weight
3.75%
3.48%
5.545

individual crab of group A,B and C were 34.81mm, 36.43mm
and 34.81mm respectively.

Table 2: Increase in total carapace width of the crabs after rearing for 70 days
Experiment
Initial average
Initial total carapace
Final average
Final total carapace Increase in total
% increase in total
al Group carapace width (mm)
width (mm)
carapace width (mm)
width (mm)
carapace width (mm) carapace width (mm)

A
B
C

33.8
35.1
37.5

270.4
280.8
300

34.81
36.43
38.98

278.48
291.44
311.84

8.08
10.64
11.84

2.99%
3.79%
3.955%
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The percentage of food consumed in group A,B and C were

25.08%, 45.14% and 47.40% respectively (Table 3).

Table 3: Consumed and remaining food given to the crabs of three experimental groups
Experimental Group Food given in gram (g) Remaining food in gram (g)
A
248
185.81
B
248
136.06
C
306
160.95

Consumed food in gram (g)
62.19
111.94
145.05

% of Consumed food in gram (g)
25.08%
45.14%
47.40%

The food conversion ratio was maximum (67.46) in group of
C and minimum (26.24) in group A and whereas, the food
conversion efficiency was maximum (0.04) in group A and

minimum (0.01) in group C but Specific growth rate was
maximum (4) in group B and minimum (3.07) in group C
(Table 4).

Table 4: FCR, FCE and SGR of three groups of crab in 2007
Group
A
B
C

Food Conversion Ratio (FCR)
26.24
40.41
67.46

Food Conversion Efficiency (FCE)
0.04
0.02
0.01

Discussion
Food conversion ratio (FCR) was observed more than the
food conversion efficiency (FCE) in all three sets (A, B and
C). FCR was more for high weighed set of crabs and
decreased with the decreasing weight, but FCE was low in
the crabs with more weight, i.e., (Group C) which increased
with decreasing weight of the crabs. The FCE in this species
seemed to be slow due to low temperature and cool region
located on the Southwestern corner of the hill. Lower the
temperature slower is the metabolism thus reducing the FCE
resulting in slower growth rate, (Miranda-Anaya, 2004 and
Wolcott, 1988) [28, 26]. Temperature sets the quickness of
metabolic activity by devious molecular dynamics such as
diffusivity, solubility, fluidity and biochemical reaction rates,
as the internal tissue of the organism is typical at nearly the
same temperature as the surrounding water, (Govt. of India,
1992) [13]. The growth of an organism varies in different
environment, further in the same environment the growth
also varies with season. This is due to the variation in the bed
content, water quality and interactions between living and
nonliving factors as well (Hartnoll, 1988). The environmental
conditions, like food quality or availability may promote
different growth rate between the populations within a
relative small geographic area (Hines, 1989) [15]. The growth
in decapods crustacean is irregular owing to periodic molting
(absolute growth) of hard exoskeleton (Reddy and Reddy,
2006) [28] relating post-molt to pre-molt size in crustaceans;
size in this context is most frequently defined by a linear
measurement of width or length of carapace (Mauchline,
1976) [14]. The specific growth rate (SGR) of Barytelphusa
lugubris was high (4.0%) for group B crabs followed by
group A (3.38%) and group C (3.07%). The variation in the
growth rate might be due to presence of soft shell (moulted
recently). Group B crab have most soft shell compared to
group A and group B. The average increase in weight and
SGR was 2.43g and3.47% respectively. The consumption
rate was more in the high weight crab and which gradually
decreased with decrease in the weight of the crabs in group.
High consumption rate resulted high food conversion ratio,
but lowing food conversion efficiency and SGR. The highest
increase in weight (5.54%) was found in the crabs of Group
C followed by crabs of group A (3.75%) and group B

Specific Growth
0.0338
0.04
0.0370

Specific Growth Rate (SGR)
3.38%
4.0%
3.07%

(3.48%). Tuene and Nortvedt (1995) [33] found the FCE and
specific growth rate of Fish (Hippoglossushippoglossus)
increased with increasing feed intake substantiate with the
present findings. Yuan et al. (2017) [38] reared Eriocheir
sinensis (weight of one crab=0.06g-0.15g)at four different
temperatures (18°C, 22°C, 28°C and 30 °C) for 35 days and
found relatively maximum 54.5% food conversion efficiency
at 22 °C, this result justify the present findings of B. lugubris
with FCE 40%, although it is slightly lower which might be
due to diet supplied, reared temperature, size of the reared
species, as well as the growth of the freshwater crab species
is relatively lesser as compared to fish. Smaller the size of the
reared organism greater will be the molting rate and growth.
Yuan et al. (2017) [38] also found daily food intake increased
(p>0.05) with the body weight of crab, concede with the
present finding as present studied showed the positive
correlation between the body weight and food consumed
(r=0.99, P>0.05). Similarly, Huo et al. (2014) [17] found
specific growth rate (SGR) of Portunus trituberculatus
significantly influenced by the dietary protein and lipid
levels, however, no significant differences in FCR among all
treatments, authenticating present findings as the diet
provided was chicken liver which contained both protein and
lipid. Specific growth rate not only depends on food supplied
but, it is also affected by different shelters provided to them
during rearing as, Fatihah et al. (2017) conducted an
experiment for 57 days on crab Scylla tranquebarica creating
four treatment groups, treatment 1 (control, without shelter),
2 (black net shelter), 3 (green net shelter), and 4 (sand
substrate shelter) and reported that SGR to be 4.10 5.07%,
4.31% and 4.12% respectively. The SGR was more in the
crabs with dark net shelter due to cannibalism. But all the
treatment groups showed increase in SGR with the food
provided which affirm the present findings. The high SGR
might be due to the maintenance of all physiochemical
parameters, size and species of juvenile crab’s reared for
experiment and feed supplied. Similarly, Mendez-Martinez et
al. (2017) [22] found prawns consuming maximum (37.2%)
food had maximum (2.15) FCR, concede with present finding
as high food consumption rate (47.40%) of B. lugubris
resulted maximum (67.46%) food conversion ratio. Similarly,
Nguyen et al. (2014) [24] recorded, the best growth (tissue
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growth and molt frequency) and the best FCR, for Scylla
serrate, was with crabs fed on the diet with 40% crude
protein concede with the present findings as the chicken liver
contains maximum amount of protein. Similarly, CostaBomfim et al. (2017) [8] categorized the juvenile cobia
(Rachycentron canadum) in four experimental groups based
on amount of feed supplied and recorded SGR (% day1) and
FCR to be 5.7, 6.1, 4.7, 5.0 and 1.11, 1.04, 1.49, 1.54
respectively. This result could not be considered as different
from the present findings of B. lugubris because the time
duration for above results was of one day only and that of B.
lugubris was 70 days. The SGR could increase as compared
to present findings, if the experiment period was extended for
longer might be due to differences in metabolic activity,
reared species and natural feed supplied to the cultured
species. Offspring of fresh water Brown trout (Salmo trutta)
showed higher conversion efficiency from the egg stage to
the start of exogenous feeding (hatchlings) than did offspring
from anadromous parents (Van Leeuwen et al. 2017) [18, 34].
whatever the results when compared but, increase of
conversion efficiency in all smaller hatchling, which support
the present findings as, 0.04, 0.02 and 0.01 for the group A,
B and C. Smaller the size greater will be the conversion
efficiency. Similarly, Huisman (1976) [16] showed the gross
growth efficiency in Cyprinus carpio increased at increasing
food levels from the minimum to the optimum food level
concede with present findings. Dash et al. (2016) [9]
conducted 90-days experiment by rearing prawn
(Macrobrachium
rosenbergii)
juveniles
in
water
supplemented with three different concentrations of probiotic
bacteria viz. T1 (107 colony forming unit), T2 (108 cfu), T3
(109) and the control (C) (un-supplemented water), to
evaluate probiotic effect of Lactobacillus plantarum and
found SGR (%) and FCR to be 2.28, 2.34, 2.39, 2.48; and
4.08, 4.01, 4.06, 3.62 respectively corroborate with present
findings as increased in the food amount resulted increase in
the specific growth rate of Barytelphusa lugubris. There is
variation on the feed conversion efficiency of offspring of
anadromous and catadramous of freshwater brown trout of
the species Salmo trutta (Van Leeuwen et al. 2017) [18, 34].
Substrate shelters provided also affects the SGR of the
rearing species (Fatihah et al.2017) [11]. Thus, it could be
concluded that food conversion efficiency will be higher in
smaller offspring than compare to adult forms. Food
conversion ratio is inversely proportion to food conversion
efficiency. Whereas, conversion efficiency and specific
growth rate depend on various factors such as, size of the
species, given food, physicochemical parameters of the
rearing ponds, provided substrate shelters, photoperiods and
the nature and behavior of rearing species.

4.

5.

6.

7.

8.

9.

10.

11.

12.
13.

14.

15.
References
1. Adiyodi KG, Adiyodi RG. Endocrine control of
reproduction in Decapod Crustacea. Biological Review
Cambridge. 1970; 45:121-165.
2. Adiyodi RG. On the reproduction and molting in the
crab Paratelphusa hydrodromous. Phyiol. Zool. 1968;
41:204-209.
3. Adiyodi RG. On the storage and mobilization of organic
resources in the hepatopancreas of a crab (Paratelphusa

16.

17.

hydrodromous). Experientia. 1969; 25(1): 43-44.
Ariyati RW, Rejeki S, Bosma RH. The Effect of
Different Feed and Stocking Densities on Growth and
Survival Rate of Blue Swimming Crablets (Portunus
pelagicus). 3rd International Conference on Tropical and
Coastal
Region Eco Development 2017: Earth and
Environmental Science. 2018; 116(1):12-71.
Besson M, Aubin J, Komen H, Poelman M, Quillet E,
Vandeputte M. De
Boer IJM. Environmental impacts
of genetic improvement of growth rate and feed
conversion ratio in fish farming under rearing density
and nitrogen output limitations. Journal of Cleaner
Production. 2016; 116:100-109.
Bethke E, Bernreuther M, Tallman R. Feed efficiency
versus feed conversion ratio demonstrated on feeding
experiments with juvenile cod (Gadus morhua). 2013,
SSRN: https://ssrn.com/abstract=2313137 or http://dx.do
i.org/10.2139/ss
rn.2313137.
Christy JH. Adoptative significance of reproductive
cycles in the fiddler crab Ucapugilator, a hypothesis.
Science. 1978; 199(4327):453-455.
Costa‐Bomfim CN, Silva VA, Bezerra RDS, Druzian JI,
Cavalli RO. Growth, feed efficiency and body
composition of juvenile cobia (Rachycentron canadum
Linnaeus, 1766) fed increasing dietary levels of shrimp
protein hydrolysate. Aquaculture Research. 2017;
48(4):1759-1766.
Dash G, Raman RP, Prasad KP, Marappan M, Pradeep
MA, Sen S. Evaluation of Lactobacillus plantarum as a
water additive on host associated micro flora, growth,
feed efficiency and immune response of giant freshwater
prawn,
Macrobrachium
rosenbergii
(de
Man). Aquaculture
research.
Macrobrachium
rosenbergii. 2016; 47(3):804-818.
De Silva SS, Anderson TA. Fish nutrition in aquaculture.
Chapman and Hall Aquaculture Series, London, 1995,
319.
Fatihah SN, Julin HT, Chen CA. Survival, growth, and
molting frequency of mud Crab Scylla tranquebarica
juveniles a different shelter conditions. AACL Bioflux.
2017; 10(6):1581-1589.
Fleming RL, Fleming RLJ, Bangdel LS. Birds of Nepal.
Avalok Publisher by P. P. Band, 1976-1979.
Gov. of India. A Manual on Shrimp Farming: Published
by The Marine Products Export Develpoment Authority
(Ministry of Commerce, Government of India) MEP DA
House, Panampilly Aveneu, Kochi, 1992, 682036.
Hill BJ. Natural food, foregut clearance-rate and activity
of the crab Scylla serrata. Marine Biology. 1976; 34:109116.
Hines AH. Fecundity and reproductive output in two
species of deep-sea crabs, Geryonfe meri and G.
quinquedens (Decapoda, Brachyura). Journal of
Crustacean Biology. 1989; 8(4):557-562.
Huisman EA. Food conversion efficiencies at
maintenance and production levels for carp,
Cyprinuscarpio L., and rainbow trout, Salmogairdneri
Richardson. Aquaculture. 1976; 9:259-273.
Huo YW, Jin M, Zhou PP, Li M, Mai KS, Zhou QC.
Effects of dietary protein and lipid levels on growth,
56

International Journal of Zoology Studies

18.

19.

20.

21.
22.

23.

24.

25.

26.

27.

28.

29.
30.

31.

32.

feed utilization and body composition of
juvenile
swimming Crab Portunus trituberculatus. Aquaculture.
2014; 434:151-158.
Van Leeuwen TE, Killen SS, Metcalfe NB, Adams CE.
Differences in early developmental rate and yolk
conversion efficiency in offspring of trout with
alternative life histories. Ecology of Freshwater Fish.
2017; 26(3):371-382.
Malik RC, Razzaque MA, Abbas S, Al-Khozam N.
Sahni N. Feedlot growth and efficiency of three-way
cross lambs as affected by genotype, age and diet. Proc.
Aust. Soc. Anim. Prod. 1996; 21:251-254.
Martin JW, Davis GE. An Updated Classification of the
Recent Crustacea Natural History Museum of Los
Angeles County, Science series, 2001; 39:124.
Mauchiline J. The Hiatt growth diagram for Crustacea.
Marine biology. 1976; 35: 79-84.
Mendez‐Martínez Y, Yamasaki‐Granados S, García‐
Guerrero MU, Martínez‐Córdova LR, Rivas‐Vega ME.
Arcos‐Ortega, F.G. & Cortés‐Jacinto, Effect of dietary
protein content on growth rate, m survival and body
composition
of
juvenile
cauque
riverprawn,
Macrobrachium americanum (Bate 1868). Aquaculture
Research. 2017; 48(3):741-751.
Miranda-Anaya M. Circadian locomotor activity
freshwater freshwater decapods: An ecological approach.
Biological Rhythm Research. 2004; 35(2):69-78.
Nguyen NTB, Chim L, Lemaire P, Wantiez L. Feed
intake, molt frequency, tissue growth, feed efficiency
and energy budget during a molt cycle of mud crab
juveniles, Scylla serrata (Forskål, 1775), fed on different
practical diets with graded levels of soy protein
concentrate as main source of protein. Aquaculture.
2014; 434:499-509.
Prasad PN, Neelakantan B. Food and feeding of the mud
crab Scylla serrate Forskal (Decapods: Portunidae) from
Karwar water. Indian Journal of Fish, 35(3): 64-170.
Reddy AR. The cytology of digestion and absorption in
the crab Paratelphusa (Oziotelphusa) hydrodromus
(Herbst).Indian Journal of Fish. 1938; 25(3):87-90.
Reddy AR. The physiology of digestion and absorption
in the crab Paratelphusa (Oziotelphusa) hydrodromus
(Herbst). In Proceedings of the Indian Academy of
Sciences-Section B. Springer India. 1937; 6(3):170-193.
Reddy PR, Reddy PS. Isolation of peptide hormones
with pleiotropic activities in the freshwater crab,
Oziotelphusa senex senex. Aquaculture. 2006; 259:424431.
Sharma PC, Pant MC. An energy budget for
Simocephalusvetulus. Hydrobiologia. 1984; 111:37-42.
Sriphuthorn K. Shell survivor. Bangkok Post, 2000.
http://www.ecologysia.com/NewArchives/Dec_2000/Ba
ngkok Post_141200_Outlook01.html, assessed on
2/1/01.
Tiwari NP, Singh BN, Singh RK, Prakash P. Changes in
body composition of mala catfish, Clariasbatrachus with
respect to gonadal and environmental conditions.
Environment and ecology. 1989; 7(10):88-91.
Trino AT, Millamena OM, Keenan C. Commercial
evaluation of monosex pond culture of the mud Crab

33.

34.

35.

36.

37.
38.

39.

Scylla species at three stocking densities in the
Philippines. Aquaculture. 1999; 174(1-2):109-118.
Tuene S, Nortvedt R. Feed intake, growth and feed
conversion
efficiency
of
Atlantic
halibut,
Hippoglossushippoglossus (L.). Aquaculture Nutrition.
1995; 1(1):27-35.
Van Leeuwen TE, Killen SS, Metcalfe NB, Adams CE.
Differences in early developmental rate and yolk
conversion efficiency in offspring of trout with
alternative life histories. Ecology of Freshwater Fish.
2017; 26(3):371-382.
Venkataramiah A, Lakshmi GJ, Gunter G.
Effect of protein level and vegetable matter on growth
and
food
conversion
efficiency
of
brown
shrimp. Aquaculture Warner, G.F (1997). The biology of
Crabs.Paul Elek, Caledonian Road, London. 1975;
6(2):115-125, 54-58.
Wolcott TG. Ecology: In biology of the land crabs,
Burggren, W.W. and McMahon, B.R. Cambridge
University Press, New York, 1998, 55-96.
Yeo DCJ, Ng PKL, Cumberlidge N, Magalhaes C,
Daniels, R. S., Campos, M.
Yuan Q, Wang Q, Zhang T, Li Z, Liu J. Effects of water
temperature on growth, feeding and molting of juvenile
Chinese mitten Crab, Eriocheir sinensis. Aquaculture.
2017; 468:169-174.
Zhu CB, Dong SL, Wang F. The interaction of salinity
and Na/K ratio in
seawater on growth, nutrient
retention
and
food
conversion
of
juvenile
Litopenaeusvannamei. Journal of Shellfish Research.
2006; 25(1):107-112.

57

