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Abstract
Three genetic strains (Texas [cultured], Hawaii [cultured], and Myanmar [wild]) of freshwater prawn,

Macrobrachium rosenbergii, were characterized and compared under two pond grow-out management
technologies using a 3× 2 factorial design. Juvenile prawns (45 d nursed juveniles) from each strain
were stocked at individual average weights of 0.4± 0.3 g (Texas), 0.3± 0.2 g (Hawaii), and 0.3± 0.2 g
(Myanmar). The low input management technology prawns were stocked at 24,700 /ha with no added
substrate. The high input management technology prawns were stocked at 74,100 /ha with the addition
of artificial substrate. Each of the six treatment combinations were replicated in three, 0.04 ha earthen
ponds (total of 18 ponds). Prawns were fed a sinking pellet (32% protein) once daily at a standardized
rate. After 112 d, prawns were harvested, bulk weighed, and counted. Survival of Texas strain (95%) was
significantly higher (P≤ 0.05) than Myanmar strain (77–80%) under both management technologies
with survival of Hawaii strain (86–91%) intermediate and not significantly different (P> 0.05) from
other strains. Under both management technologies, average weight, total production, and marketable
percentage (>20 g) was significantly better (P≤ 0.05) in Texas and Hawaii strains in comparison to
the Myanmar strain. These data appear to indicate that the cultured strains evaluated in this study
demonstrate positive impacts of domestication and do not indicate inbreeding depression.

Global production volume of freshwater prawn,
Macrobrachium rosenbergii, increased approx-
imately 168% between 1998 and 2012 while
global production value increased by over
250% during the same period (FAO 2014). In
2012 total production of M. rosenbergii was
220,254 megatonnes (FAO 2014). Despite over-
all growth of the prawn industry, some countries
have reported declines in production. In Tai-
wan and Thailand, declines have often been
attributed to inbreeding depression of hatchery
stocks (New and Valenti 2000; Chareontawee
et al. 2007).

Between 1965 and 1966, approximately
36 individual prawns were translocated from
Penang, Malaysia to the Anuenue Fisheries
Research Center in Hawaii (Fujimura and
Okamoto 1972) to establish a commercial
prawn industry. Following their introduction
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a team of researchers led by Takuji Fujimura
developed mass rearing techniques for hatch-
ery production. The production advancements
made in Hawaii during the early 1970s initi-
ated a rapid expansion of the prawn industry
throughout the world (New 2010). However,
many cultured stocks used today in the USA
are still derived directly or indirectly from the
36 individuals imported to Hawaii in the 1960s.
Additionally, hatcheries are typically initiated
with small numbers of individual brood animals
and broodstock are often sourced directly from
production ponds stocked with their own juve-
niles. Thus, chance breeding of closely related
individuals is greatly increased, increasing the
possibility of inbreeding depression (Mather and
de Bruyn 2003).

Although freshwater prawn farming repre-
sents an almost US $2 billion industry, relatively
little attention has been paid to their genetic
attributes. Hedgecock et al. (1979) were the first
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to evaluate genetic diversity in this species based
on protein polymorphism. Although Hedgecock
et al. (1979) noted little measured variation
among the populations evaluated, broad range
differences were found, suggesting the use of an
“eastern” and “western” form. More recently,
attempts to decipher levels of genetic diversity in
prawns have focused on more sensitive systems
such as molecular markers. Chareontawee et al.
(2007) evaluated microsatellite diversity in five
hatchery and two wild prawn populations in
Thailand and found no significant differences
in the levels of genetic diversity between the
hatchery and wild populations. The authors
suggested that reported declines in prawn pro-
duction in Thailand were unlikely caused by
inbreeding. Schneider et al. (2013) evaluated
microsatellite diversity among seven cultured
and two wild prawn populations, with a focus
on North American cultured strains, and found
significant reduction in genetic diversity and
evidence of nonrandom mating in many popu-
lations when compared with a wild population
from Myanmar.

On the basis of the findings by Schneider et al.
(2013) that many of the cultured US strains
demonstrated low levels of genetic diversity,
there is a need to evaluate whether genetic
deterioration has occurred in cultivated prawn
strains. Therefore, the objective of this research
was to evaluate production traits of two com-
mercial strains (Texas and Hawaii) and one wild
strain (Myanmar) of freshwater prawn to deter-
mine if cultured prawns demonstrate inbreeding
depression or beneficial domestication. Further,
strain performance may be influenced by gene
environment interactions, therefore manage-
ment technology should be considered. For this
reason, grow-out comparisons were evaluated in
two trials under two management technologies
typically utilized in temperate prawn culture
(Tidwell and D’Abramo 2010). To compare
growth of the three genetic strains, and evalu-
ate interactions between strain and performance
under different management systems, a 3× 2 fac-
torial design was utilized with main effects being
genetic strain (Myanmar, Hawaii, and Texas)
and management technology (low input and
high input).

Materials and Methods

On the basis of genetic diversity analysis
presented by Schneider et al. (2013) three
strains were chosen for grow-out evaluation and
included Texas (cultured), Hawaii (cultured),
and Myanmar (wild). The Texas strain was
considered the reference strain based on its wide
use within the continental USA. The Hawaii
strain was selected based on its genetic distance
from the Texas strain, moderate level of genetic
diversity, and long history of commercial pro-
duction. The Myanmar strain was chosen based
on the high level of genetic diversity observed
in this population.

Broodstock from all three strains were main-
tained in indoor tanks at the Kentucky State
University Aquaculture Research Center (KSU
ARC). In January 2009, male and female
prawns of the same strain were paired. In
March, advanced berried females were moved
to separate hatching tanks. Larvae were stocked
into separate 1500 L tanks at 50 /L. Larviculture
procedures were similar to those described in
Yasharian et al. (2005). After metamorphosis,
postlarvae were moved to separate 3420 L nurs-
ery tanks inside a greenhouse and stocked at
430 pl/m2 of substrate 5.9 pl/L. Water tempera-
tures were maintained at 27–28 C for 45 d prior
to pond stocking. On the day of stocking, 300
individuals from each strain were blotted dry
then individually weighed to determine mean
stocking weight. The individual mean stocking
weights (X ± SD) were 0.4± 0.3, 0.3± 0.2, and
0.3± 0.2 g for the Texas, Hawaii, and Myanmar
juveniles, respectively.

In low input management technology ponds,
ungraded juveniles from the three strains of
M. rosenbergii were stocked in rotations of 100
animals until the target density of 24,700 /ha
was attained. No artificial substrate was used
in the nine low input ponds. Juvenile prawns
were fed a commercial sinking prawn diet con-
taining 32% crude protein and 7% crude fat
(Burris Aquaculture Feeds, Franklinton, LA,
USA). Prawns were fed once a day by spread-
ing the feed uniformly over the ponds. Prawns
in low input ponds were fed at 25 kg/ha/d, until
prawns reached an average weight of 5 g. Prawns
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were then fed a percentage of body weight
according to feeding schedule established by
D’Abramo et al. (1995). Feeding rates in ponds
were increased to 37.5 kg/ha/d, 29 d after stock-
ing, and to 45 kg/ha/d, 87 d after stocking.

For high input technology ponds, ungraded
juveniles of the three strains were stocked in
rotations of 100 into randomly assigned ponds,
with three replicate ponds per genetic strain.
The final stocking density was 74,100 /ha.
Ungraded juveniles were used to avoid biasing
genetic comparisons. Ponds in the high input
management technology trial were provided
with artificial substrate in the form of polyethy-
lene “construction/safety fence” having 120 cm
wide panels and a mesh size of 7.0× 3.5 cm
(length×width). The substrate was placed in
a vertical orientation and at a rate to increase
the surface area of each pond by 50%, as
described by Tidwell et al. (2000). Juveniles
in high input ponds were fed the same diet
as in low input ponds. Feeding rates in high
input ponds were also based on a standard-
ized feeding chart (D’Abramo et al. 1995).
Rates were initially 25 kg/ha/d and increased
to 37.5 kg/ha/d, 29 d after stocking, 75 kg/ha/d,
55 d after stocking, and 110 kg/ha/d, 87 d after
stocking.

In both trials, water quality parameters includ-
ing dissolved oxygen (DO), temperature (C),
and pH were monitored twice daily (0800 and
1600 h), with a model 85 oxygen meter (YSI
Inc., Yellow Springs, OH, USA) and an Acorn
pH meter (Oakton Instruments, Vernon Hills,
IL, USA). Total ammonia-nitrogen (TAN) and
nitrite-nitrogen (N-NO2) were monitored once
a week using HACH Odyssey DR/2500 digital
spectrophotometer (HACH Company, Loveland,
CO, USA). Unionized ammonia concentrations
were calculated from afternoon temperature,
afternoon pH, and TAN values as described by
Boyd (1979). Alkalinity and hardness were mon-
itored once weekly using a HACH digital titrator.

After a 112 d grow-out period, ponds were
drained and harvested. A random sample of
≥300 prawns from each pond were individually
weighed and classified into one of the follow-
ing sexual morphotypes: berried females (BE),
open females (OP), virgin females (VF), blue

claw males (BC), orange claw males (OC), and
small males (SM) (Cohen et al. 1981; D’Abramo
et al. 1989). The BE and OP morphotypes were
later consolidated into a group termed reproduc-
tive female (RF) representing sexually mature
females (Tidwell et al. 2000). Prawns ≤2.0 g
were placed in a group termed indeterminate
(ND) as they could not be reliably classified as
male or females.

Measurements of growth performance within
each trial were computated as follows: feed
conversion ratio (FCR)= total weight of feed
fed (kg)/total live weight gain (kg), produc-
tion/size index (PSI)= production (kg/ha)×
average weight (g)/1000, specific growth rate
(SGR)= percentage weight gained (%)/number
of days to gain the weight. Production data were
first analyzed as a 3× 2 factorial and evaluated
for significant statistical interactions between
the main effects of genetic strain (3 strains)
and production technologies (2 levels). If sig-
nificant interactions were indicated (P≤ 0.05),
then data on water quality, prawn growth per-
formance, production and population structure
were analyzed as six treatment combinations
and compared by analysis of variance (ANOVA)
using Statistix version 9.0 (Analytical Soft-
ware, Tallahassee, FL, USA). Differences
were considered significant at P≤ 0.05. If
significant differences between treatment com-
binations were found, Fisher’s LSD test was
used to separate means. Prior to analysis,
data representing ratios and percentages were
transformed to arc sin values. The untrans-
formed data are presented here to facilitate
comparisons.

Results

Statistical analysis indicated significant
interactions (P≤ 0.05) between main effects
(genetic strains and management technology)
for certain production statistics. For total pro-
duction (kg/ha), differences among the three
genetic strains, when raised under the high
input technology, were all statistically differ-
ent (P≤ 0.05). However, when raised under
the low input technology, the total production
achieved by the Texas and Hawaii strains was
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not significantly different (P> 0.05), though
both were significantly greater (P≤ 0.05) than
the Myanmar strain.

There was also a significant interaction
between main effects when analyzed in terms
of marketable production (kg/ha of animals
≥20 g). The interaction was based on the lack of
significant difference (overlap) of two genetic
strains raised under the two different production
technologies. Production of marketable prawns
(≥20 g) of Texas strain raised in the low-density
management system was not significantly dif-
ferent (P> 0.05) from Myanmar prawns raised
under high input production.

When significant interactions (P≤ 0.05) are
indicated, comparisons of each main effect can
only be made in the context of the level of
the other main effect. Subsequent analyses were
based on the six treatment combinations.

There were no significant differences
(P> 0.05) among the six treatment combi-
nations in terms of overall means of measured
water quality variables and were considered suit-
able conditions for prawn culture. Overall means
for DO, temperature, pH, alkalinity, total hard-
ness, unionized ammonia, and N-NO2 for the
study period were 8.1± 3.1 mg/L, 24.9± 4.8 C,
8.8± 3.3, 94.7± 8.4 mg/L, 136± 10 mg/L,
0.02± 0.11 mg/L, and 0.04± 0.02 mg/L, respec-
tively.

Survival of the Texas strain was significantly
higher (P≤ 0.05) than the Myanmar strain under
both management systems (Table 1). Survival
of the Hawaii strain was intermediate and not
significantly different (P> 0.05) from the Texas
strain in high input ponds and not significantly
different (P> 0.05) from Myanmar ponds in low
input ponds.

Production rates (kg/ha) were significantly
higher (P≤ 0.05) in Texas strain prawns raised
in the high input technology (2614 kg/ha)
than in any other treatment combination
(Table 1). They were followed by Hawaii-high
input (2303 kg/ha) which was significantly
greater (P≤ 0.05) than Myanmar-high input
(1430 kg/ha). Total production of all genetic
strains in high input ponds was signifi-
cantly greater than production of any of the
genetic strains in low input management ponds.

Within low input ponds, production of Texas
strain prawns (996 kg/ha) was significantly
greater (P≤ 0.05) than Myanmar strain prawns
476 kg/ha) but not significantly different from
the Hawaii strain (8580 kg/ha).

Prawn size is considered to be extremely
density dependent. However, in this study the
average size of each strain was not significantly
different (P> 0.05) when raised in the different
management systems (Table 1). The average
harvest weight of Texas and Hawaii strain
prawns was not significantly different (P> 0.05)
within either management system and Myanmar
prawn raised under either management system
was significantly smaller (P≤ 0.05) than Hawaii
and Texas prawns raised in either low input or
high input systems.

PSI combines total production (kg/ha) with
average harvest weight and gives a relative
measure of a systems ability to increase pro-
duction while maintaining average weight. PSI
was significantly higher (P≤ 0.05) in Texas and
Hawaii prawns (96 and 78, respectively) than
in high input Myanmar prawns (35) or low
input-Texas (42) or Hawaii (35), which were
not significantly different (P> 0.05). The PSI of
Myanmar-low input ponds (12) was significantly
lower (P≤ 0.05) than any other treatment com-
bination.

FCR was significantly lower (P≤ 0.05) (more
efficient) in the Texas and Hawaii strains in
high input ponds (2.6 and 3.0, respectively) than
in Myanmar-high input (4.9) or Myanmar-low
input (9.0) or Hawaii-low input (5.1) ponds.

The percentage of the population achiev-
ing marketable size (≥20 g) or premium sizes
(≥30 g) was affected by strain but not production
technology. There was no significant difference
(P≤ 0.05) in the percentage reaching marketable
sizes (≥20 g) among Texas or Hawaii strains
whether in low input or high input systems.
The Myanmar strain in either low input or high
input ponds had significantly lower percentages
(P≤ 0.05) achieving sizes of ≥20 g in both
low input and high input systems than any of
the Texas or Hawaii treatment combinations.
Treatment relationships were similar in terms of
prawns achieving sizes ≥30 g.
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Table 1. Mean (±SEM) of total production, average harvest weight, survival, feed conversion ratio (FCR), production
size index (PSI), and specific growth rates (SGR) of genetic strain prawns cultured in low input management technology
ponds. Means with a different letter within a row are significantly different (P≤ 0.05) by ANOVA.

Low input High input

Variable Myanmar Hawaii Texas Myanmar Hawaii Texas

Production (kg/ha) 475.7± 85.5e 857.9± 170.6d 996.3± 70.3d 1430.2± 235.9c 2303.2± 246.7b 2614.2± 157.1a

Average harvest
weight (g)

25.3± 4.0c 39.8± 3.2ab 41.8± 1.2a 23.8± 2.0c 33.7± 2.4b 36.8± 1.2ab

Survival (%) 77.0± 9.2c 85.8± 6.4bc 95.3± 1.9a 79.9± 8.8c 91.2± 1.9ab 94.7± 1.2a

FCR 9.0± 1.8a 5.1± 1.0b 4.2± 0.3bc 4.9± 0.9b 3.0± 0.3c 2.6± 0.2c

PSI 12.4± 2.9c 4.8± 6.4b 41.7± 3.0b 34.6± 5.8b 78.3± 10.8a 96.4± 6.4a

Relative SGR
(%/day)

4.01± 0.15b 4.37± 0.08a 4.18± 0.03ab 3.98± 0.08b 4.23± 0.06ab 4.07± 0.03b

% Marketable
(>20 g)

51.4± 8.3b 77.2± 1.6a 71.7± 3.1a 46.5± 3.2b 78.9± 5.3a 75.0± 3.5a

% Premium
(>30 g)

35.6± 9.2bc 58.7± 5.0a 59.1± 2.6a 31.2± 4.8c 53.5± 10.6ab 64.0± 2.8a

Marketable
production
>20 g (kg/ha)

253± 61c 665± 88b 715± 51b 672± 102b 1833± 242a 1963± 137a

Marketable
production
>30 g (kg/ha)

178± 57b 513± 96b 589± 41b 454± 98b 1262± 329a 1668± 18a

ANOVA= analysis of variance; SEM= standard error of the mean.

While total production is important, if average
sizes are negatively impacted, a large portion of
the crop may not achieve marketable sizes. Mar-
ketable production (kg/ha) of prawns achieving
minimum (≥20 g) or premium (≥30 g) sizes is
an important production variable. On the basis
of minimum marketable size of 20 g, the great-
est production was in high input ponds stocked
with Texas (1963 kg/ha) or Hawaii strain ponds
(1833 kg/ha) which were not significantly dif-
ferent (P> 0.05). Among high input ponds, the
Myanmar strain prawns had significantly lower
(P≤ 0.05) production (672 kg/ha) which was
not significantly different from the production
of Texas and Hawaii strain prawns under low
input management (715 and 665 kg/ha, respec-
tively). Myanmar prawns in low input ponds
had production rates (253 kg/ha) significantly
lower (P≤ 0.05) than any treatment combina-
tion. Relationships based on production (kg/ha)
of premium sizes (≥30 g) were similar among
the different treatment combinations except that
production in Myanmar-low input ponds was
significantly different (P≤ 0.05) from Hawaii or
Texas-low input of Myanmar-high input ponds.

In terms of population structures, the number
of males classified as BC as a percentage of
total males was significantly higher (P≤ 0.05) in
Texas strain prawns in high input management
(75%) than in any other treatment combination
(Tables 2 and 3). The percentage of BC males
Hawaii-HI (4.4%) was not significantly differ-
ent (P> 0.05) from the Hawaii or Texas strains
in low input management (2.0 and 3.0%, respec-
tively). No BC males were identified in Myan-
mar strain prawns under either management sys-
tem. In terms of OC males as a percentage of
total males there were no significant differences
(P> 0.05) in Texas or Hawaii strain in either low
or high input management ponds of 62–74% of
males identified as OC. Myanmar prawns had
lower percentages of OC and there was no sig-
nificant difference based on low input or high
input management (39 and 35%, respectively).
The percentage of total males classified as SM
was significantly lower (P≤ 0.05) in Texas and
Hawaii strain prawns than in Myanmar prawns,
over both management practices. There was no
significant difference (P> 0.05) in SM percent-
ages of Texas or Hawaii strains in either low
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Table 2. Mean (±SEM) for the percentage of prawns classified into six morphotypes relative to the either total males or
total females of prawns sampled at harvest from prawns cultured in low input management technology ponds. Means with a
different letter within a row are significantly different (P≤ 0.05) by ANOVA.

Low input High input

Variable Myanmar Hawaii Texas Myanmar Hawaii Texas

Blue claw, BC (% of
males)

0.0± 0.0c 2.0± 0.2bc 3.0± 0.5bc 0.0± 0.0c 4.4± 2.4ab 7.5± 1.0a

Orange claw, OC (% of
males)

38.5± 7.1b 73.7± 0.2a 61.6± 3.7a 35.0± 3.4b 70.4± 4.9a 65.8± 4.8a

Small male, SM (% of
males)

61.5± 7.1a 24.2± 2.3b 35.4± 3.9b 65.0± 3.4a 25.2± 6.6b 26.8± 4.1b

Reproductive female, RF
(% of females)

6.6± 3.7b 3.9± 0.5b 10.6± 2.5b 11.2± 2.9b 15.3± 7.4b 31.9± 5.1a

Virgin female, VF (% of
females)

93.4± 3.7a 96.1± 0.5a 89.4± 2.5a 88.8± 2.9a 84.8± 7.4a 68.1± 5.1b

Male (%) 31.7± 0.9b 52.8± 1.6a 55.9± 2.7a 37.8± 3.2b 55.2± 3.1a 50.0± 1.9a

Female (%) 68.3± 0.9a 47.2± 1.6b 44.1± 2.7b 62.2± 3.2a 44.8± 3.1b 50.0± 1.9b

Sex ratio (male/female) 0.5± 0.0b 1.1± 0.1a 1.3± 0.1a 0.6± 0.1b 1.3± 0.2a 1.0± 0.1a

Indeterminate, ND (%) 2.2± 1.1b 0.0± 0.0b 0.0± 0.0b 9.2± 4.8a 0.0± 0.0b 0.0± 0.0b

ANOVA= analysis of variance; SEM= standard error of the mean.

Table 3. Mean (±SEM) of average harvest weight of sexual morphotypes of three genetic strains of prawns cultured in
low input management technology ponds. Means with a different letter within a row are significantly different (P≤ 0.05) by
ANOVA.

Low input High input

Variable (Average weight) Myanmar Hawaii Texas Myanmar Hawaii Texas

Blue claw, BC (g) N/A 69.4± 3.9a 66.9± 6.5a N/A 60.3± 1.7a 67.5± 1.2a

Orange claw, OC (g) 43.8± 3.7a 44.2± 3.8a 52.3± 1.0a 45.9± 1.8a 39.6± 3.0a 45.4± 1.3a

Small male, SM (g) 9.4± 0.0a 11.1± 1.2a 9.0± 0.3a 8.7± 0.7a 8.8± 0.1a 9.1± 0.4a

Reproductive female, RF (g) 40.1± 4.0bc 50.9± 6.7a 49.5± 0.6ab 36.2± 1.0c 35.1± 1.9c 39.8± 1.2bc

Virgin female, VF (g) 22.9± 3.2bc 31.0± 1.0a 32.0± 1.8a 21.6± 0.5c 27.1± 1.2ab 28.6± 0.9a

Indeterminate, ND (g) 1.6± 0.1a N/A N/A 1.4± 0.1a N/A N/A

ANOVA= analysis of variance; SEM= standard error of the mean; N/A= not applicable.

input or high input ponds, ranging from 24 to
35%. The percentage of male prawns classified
as SM was 62% in Myanmar-low input and 65%
in Myanmar-high input and these values were
not significantly different (P> 0.05).

Sex ratios (male/female) were significantly
affected by genetic strain but not by management
system. The sex ratio of Texas and Hawaii strain
ponds ranged from 1.0 to 1.3 over the four
treatment combinations and differences were not
statistically significant. Myanmar prawns had a
significant shift toward females with a sex ratio
of 0.6 in high input ponds and 0.5 in low input
ponds and the difference was not significant
(P> 0.05).

In terms of average weights of the morpho-
types there were no significant differences
(P> 0.05) between Hawaii or Texas strains for
BC (no BC were found in Myanmar prawns) or
for OC or SM prawns over all six treatment com-
binations (Table 3). The average weight of RF
was significantly higher (P≤ 0.05) in Hawaii-LI
than in Myanmar-LI and Hawaii-HI and
Texas-LI than in Myanmar-LI and Hawaii-HI
and Texas HI. The average weight of VF was
significantly lower (P≤ 0.05) in both Myanmar
treatment combinations than in any of the Hawaii
and Texas treatment combinations, which were
not significantly different (P> 0.05).
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Discussion

The results demonstrate that the commercial
Hawaii and Texas strains performed better than
the wild Myanmar strain in terms of total produc-
tion, average harvest weight, survival, FCR, PSI,
and SGR for both the low input and high input
management technologies. These results suggest
that the cultured strains evaluated in this study do
not exhibit inbreeding depression as suspected
but rather appear to demonstrate the positive
impacts of domestication. Similarly, Malecha
(1980) reported superior performance of the cul-
tured Anuenue strain over wild stocks and sug-
gested this was due to incipient domestication.

The Hawaii and Texas strains have likely
adapted to certain aspects of the culture
environment such as crowding, diet or food,
competition, and water quality (Doyle 1980).
Similar changes have been documented with the
domestication of the channel catfish, Ictalurus
punctatus (Burnside et al. 1975); the Amphi-
pod, Gammarus lawrencianus (Doyle and
Hunte 1981); and the African siluriform catfish,
Heterobranchus longifilis (Agnese et al. 1995).

Prawns are known to prefer natural foods
like aquatic insects, chironomids, microalgae,
oligochaetes, rock slime organic matter, etc.
(Schroeder 1983; Tidwell et al. 1995). Nhan
(2009) suggested that unlike cultured prawns,
wild prawns do not readily accept formulated
diets. The Myanmar strain may have been
reluctant to accept an artificial diet, which
may account for the higher FCR. The produc-
tion results from this study observed for the
Myanmar strain corroborate the suggestion by
Nhan (2009) that over time domesticated strains
outperform wild strains due to the fact that
domesticated strains are better adapted to the
artificial environment.

The Hawaii and Texas strains could also
have been artificially selected for temperate
climate culture conditions and therefore better
suited for the culture temperatures observed
in this study. The temperature range for opti-
mal growth of freshwater prawns is 29–31 C
(New 1990; Tidwell and D’Abramo 2010) and
the satisfactory metabolic temperature range
is 26–32 C (Sandifer and Smith 1985; Boyd

and Zimmermann 2000). Tidwell et al. (1994)
reported high production rates for prawns reared
at an average temperature of 25 C, which was
the average pond temperature recorded in this
study. However, the wild Myanmar strain may
perform more optimally at higher temperatures
more similar to their natural tropical climate,
which has a reported average temperature of
32 C for the coastal delta region. Sarver et al.
(1979) showed that the cultured Anuenue strain
performed better than wild strains of M. rosen-
bergii when compared at a lower temperature
(19 C). However, Malecha (1980) compared
temperature tolerance of the Hawaii (Anuenue)
strain prawns with the less domesticated founder
stock from Malaysia and found that the Hawaii
strain actually had decreased tolerance to low
temperatures.

In the high and low input managed ponds, the
average coefficients of variations for individual
body weights of the Myanmar prawns (84 and
72%, respectively) were higher than those of the
Texas (49 and 59%) and Hawaii (46 and 49%)
prawns. Apparently, domestication of Texas and
Hawaii strains resulted in a significant decrease
in variability of body weights.

Results of this research do not support reduced
fitness or inbreeding depression in the two com-
mercial strains evaluated (Texas and Hawaii).
In fact, these data tend to support the posi-
tive impacts of domestication. Domestication
is a genetic selection process which works
through geographic and reproductive isolation,
inbreeding, and small population size to produce
changes in the species involved. Animals poorly
adapted to the culture environment are elim-
inated and each subsequent generation could
be better adapted. The next phase of this line
of research should be to evaluate intraspecific
hybrids of the strains for the potential positive
impacts of heterosis.
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