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Giant freshwater prawn, Macrobrachium rosenbergii is an important freshwater crustacean widely
cultured in several countries including India. Of late, its production has come down due to slow
growth rate and disease occurrences. The ICAR-Central Institute of Freshwater Aquaculture
(ICAR-CIFA), Bhubaneswar in collaboration with the WorldFish, Malaysia has initiated a
selective breeding programme for growth improvement of this species. In the present study, two
groups of families (I. six numbers of families for growth and Il. six numbers of families for disease
resistance) were selected for experimentation from the families produced in the fourth generation
of selection programme. Each group consisted of two extreme sub-groups of three families in each
with higher and lower growth (based on weight) under group | and, susceptible and resistant
families (based on larval survival following challenge with Vibrio harveyi) under group Il. RAPD-
PCR was used to evaluate the genetic variations between and within groups separately. Twelve
selected decamer primers were used to amplify DNA fragments of three individuals of each family
and data were analyzed by POPGENE version 1.31 software. In group I, a total of 102 bands were
scored by the primers out of which 41 bands (40.19%) found to be polymorphic. Genetic diversity
within the group varied from 0.0272 + 0.0965 to 0.0463 + 0.1316. UPGMA dendrogram of this
group based on Nei’s genetic distance showed that families 5 (low growth family 2) and 6 (low
growth family 3) are distantly related to high growth families. In the second group of disease
resistance, 35 bands (36.46%) were found to be polymorphic out of 96 bands scored. Genetic
diversity varied between 0.0301 + 0.0957 to 0.0438 + 0.1381 within this group. UPGMA
dendrogram showed that families 1 (susceptible group 1) and 2 (susceptible group 2) are distantly
related to three resistant families. Thus, the present results showed the existence of genetic
variations in both growth and disease resistance traits that could be utilized in the selective
breeding programme in M. rosenbergii.

INTRODUCTION

The genetic structure of a population is changeable. The degree of change depends on
intensities of interventions. Wild populations are less prone to changes in their gene pool than
hatchery populations as interventions in wild populations are negligible or very less. Therefore,
wide genetic variations are found among the wild populations. Whereas, reduction in genetic
variation through inbreeding, negative selection and genetic drift are very common in a hatchery
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population (Alam and Islam, 2005). Loss of genetic variation is considered to be the loss of
genetic potential for stock improvement and adaptation to environmental changes. It is therefore,
essential to maintain the genetic variations in the hatchery populations through a systematic
selective breeding programme to avoid inbreeding. The effect of any selection programme will
be to change allele frequencies at loci influencing targeted phenotypes because certain alleles will
be favoured and less favourable alleles will be reduced in frequency or eliminated (Gjedrem and
Thodesen, 2005). Thus the long-term success of any breeding program will depend to a significant
extent on the amount of genetic variations available in the parental population (Falconer and
Mackay, 1996). Several studies have proved that breeding programs on culture stocks with low
amount of genetic variation in the parental population are unsuccessful (Moav and Wohlfarth,
1976; Hulata et al., 1986; Huang and Liao, 1990). Therefore, quantifying the levels of genetic
diversity for every generation among produced families is important for the target traits in any
selective breeding programme.

Molecular markers offer the realistic method to assess the genetic status of a population,
and are powerful tools to detect genetic uniqueness of individuals, populations or species
(Chauhan and Rajiv, 2010). Application of molecular markers has allowed rapid progress in
investigations of genetic variability and inbreeding, parentage assignments, species and strain
identification, and in the construction of high-resolution genetic linkage maps for aquaculture
species (Liu and Cordes, 2004). Several molecular markers like mitochondrial DNA (mtDNA)
random fragment length polymorphism (RFLP), random amplified polymorphic DNA (RAPD),
amplified fragment length polymorphism (AFLP), microsatellites and single nucleotide
polymorphism (SNP) have been used widely to assess the genetic variations among populations.
These markers in general have been categorized into different classes by various authors.
Danzmann and Gharbi (2001) classified the genetic markers largely into two groups, i.e.,
sequence specific (e.g. microsatellite simple sequence repeat SSR) and sequence-independent
markers (e.g. AFLP and RAPD).

RAPD, a multi-locus dominant marker system, is quite popular amongst researchers as
it provides multiple markers without any prior knowledge of the DNA sequences. These
oligonucleotides serve as both forward and reverse primers and usually are able to amplify
fragments from 3 to 10 genomic sites simultaneously. The variable lengths of DNA are inherited
as classical Mendelian traits (Williams et al., 1990) and thus can be used for genetic analysis
(Horn et al., 1996). RAPDs have gained considerable attention particularly in population
genetics, species and subspecies identification, phylogenetic study, linkage group identification,
chromosome and genome mapping, analysis of interspecific gene flow and hybrid speciation and
as a potential source for single-locus genetic fingerprints (Brown and Epifanio, 2003). These
markers have been used for species identification or interspecies genetic relationship in fishes
(Naish et al., 1995; Partis and Wells, 1996; Dahle et al., 1997; Das et al., 2005; Lakra et al.,
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2007), molluscs (Klinbunga et al., 2000), Argulus parasites (Sahoo et al., 2013) and shrimp (Shi
etal., 1999; Song et al., 1999; Zhuang et al., 2001), and analysis of population structure in shrimp
(Tassanakajon et al., 1997; 1998; Klinbunga et al., 2001; Mishra et al., 2009), catfish (Liu et al.,
1999) and scampi (See et al., 2008; Islam et al., 2014; Mohanty et al., 2014). Sun et al. (2000)
applied the techniques of RAPD and AFLP to analyze the relationships among four species of
Artemia species and strains, and reported that RAPD markers successfully detected diversity and
genetic differentiation among them. This technique has also been employed to study the genetic
variations among the wild populations in selective breeding programme for establishment of base
population of Penaeus monodon (Garcia and Benzie, 1995) and Macrobrachium rosenbergii
(Mohanty et al., 2011), and to identify heritability for growth in Fenneropenaeus indicus
(Rezvani Gilkolaei et al., 2011). RAPD markers having genetically linked to a trait of interest
could be used for individual and pedigree identification, and trait improvement in genetics and
breeding programme (Yoon and Kim, 2001; Shikano and Taniguchi, 2002). Mohanty et al. (2011)
evaluated the genetic variation among the three Indian state (Odisha, Kerala and Gujarat)
populations of M. rosenbergii by RAPD and reported substantial genetic variation within and
between the three populations.

M. rosenbergii is one of the most important cultured species in India and many other
Asian countries. The farmed production of M. rosenbergii in India has shown phenomenal
increase from less than 178 tonnes in 1996 to 42,780 tonnes in 2005 (FAO, 2008). However, the
production has been declining steadily since 2006. Poor quality seed and low survival have been
found to be main reasons of decrease in production. Besides, the scampi culture industry in India
relies mostly on wild or undomesticated lines, which are not pathogen free and often provide
inconsistent quality compared with genetically improved lines. Implementation of stock
improvement programs for scampi in India was necessary to allow this industry to develop in a
sustainable way as it has been demonstrated in other aquatic species, namely Atlantic salmon
(Thodesen and Gjedrem, 2006), common carp (Bakos et al., 2006), GIFT tilapia (Eknath et al.,
2007) and rohu carp (Mahapatra et al., 2006). Therefore, ICAR-Central Institute of Freshwater
Aquaculture (CIFA), Bhubaneswar in collaboration with the WorldFish, Malaysia initiated a
systematic selective breeding programme for improving growth rate of M. rosenbergii in 2007
(Pillai etal., 2011, 2015). In the present study an attempt was made to assess the genetic variations
among the produced families of fourth generation (between high growth and low growth groups)
and between disease resistant and susceptible groups) through RAPD-PCR method.

MATERIALS AND METHODS
Sample collection

The samples were collected from the ongoing selective breeding programme for
M. rosenbergii at the Institute. From the families produced in the fourth generation of selection,
three higher (HG1-3) and three lower (LG1-3) growth families were identified based on the
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weight at final harvest out of 45 families generated (Pillai et al., 2013). In addition, the natural
resistance of larvae of generation 4 (G4) to Vibrio harveyi was assessed by immersion challenge
experiment and a wide variation in survival (0-93.3%) was noticed among the families after
bacterial challenge (Patra et al., 2014). The families were grouped into susceptible or resistant
based on the challenge test. Three extreme susceptible (<20% survival) (S1-3) and three most
resistant (R1-3) families (>80% survival) were selected for present experiments. Pleopods from
prawns (weight 30-40 g) belonging to above twelve selected families were collected for DNA
extraction.

Isolation of genomic DNA

The genomic DNA was isolated from pleopods of prawns by phenol-chloroform
extraction method of Sambrook and Russel (2001) with minor modifications. DNA from three
individuals of each family of each group (total 36 individuals of 12 families) was utilized in the
current study. The pleopod sample was homogenized using a sterile mortar and pestle in the
presence of 700 ul TEN buffer (50 mM Tris-HCL, pH 8.0, 10 mM EDTA, 100 mM NacCl) and
transferred to a 2.0 ml eppendorf tube. Proteinase K and SDS were added at a final concentration
of 500 pg mlt and 1%, respectively. The mixture was mixed thoroughly and incubated overnight
at 37 °C. DNA was extracted from the aqueous phase (after centrifugation at 10,000 rpm for 10
min at 4 °C) of phenol, phenol:chloroform:isoamyl alcohol (25:24:1) and chloroform:isoamyl
alcohol (24:1) and was precipitated by adding 0.3 M sodium acetate and absolute alcohol. DNA
pellet was obtained by centrifugation at 10,000 rpm for 10 min at 4 °C. Further, DNA pellet was
washed with 70% ethanol. The pellet was air dried and dissolved in TE buffer (10 mM Tris and
1 mM EDTA, pH 8.0). Extracted DNA was checked for its purity and quantity using NanoDrop
(ND1000, Thermo Scientific, Wilmington, DE, USA) and diluted with distilled water for a
working concentration of 50 pg mi=.

RAPD-PCR

The PCR reaction was carried out using 25 ng of genomic DNA as template in a total
volume of 25 pl reaction mixture. The reaction conditions optimized for amplification of random
fragments were 0.75 U Taq polymerase (Genei, India), 1x Taq buffer A, 200 mM dNTPs and 20
picomole RAPD primer per reaction. The amplification was carried out in a thermal cycler (MJ
research, Waltham, MA, USA) as per the following programme: initial denaturation at 94 °C for
5 min, 40 cycles of 94 °C for 1 min, 36 °C for 1 min and 72 °C for 2 min followed by final
extension at 72 °C for 7 min. Twelve random decamer primers {(OPA02, OPA04, OPAQ6,
OPAQ07 OPA08, OPA09, OPA10, OPA11, OPA12, OPA14, OPA15 and OPA17 (IDT Milpitas,
CA, USA)} were selected depending upon repeatability and reproducibility of amplified fragment
patterns and were used in experiments.
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Agarose gel electrophoresis

Amplified products were separated by electrophoresis on 1.5% agarose gel containing
ethidium bromide in 1x TBE buffer at 100 v for 2 h. To determine the molecular size, 100 bp
DNA ladder was run alongside RAPD products. The gels were visualized in a UV gel
documentation system (ALPHA INNOTECH, San Leandro, CA, USA).

Analysis of Data

The bands observed in each lane were compared with all other lanes on the same gel.
The reproducible bands were scored visually as either presence (1) or absence (0). Scores with
respect to all the primers were used for constructing a single data matrix for growth and disease
resistance separately. High growth families (HG1-3) followed by low growth families (LG1-3)
were sequentially considered as population 1-6. Similarly, disease susceptible families (S1-3)
followed by resistant families (R1-3) were considered sequentially as population 7-12. The data
were analyzed using Pop-Gene version 1.31 software (Yeh et al., 1999) for estimation of
polymorphic loci, genetic diversity within populations, interpopulation genetic diversity and for
construction of dendrogram among populations based on genetic distances (Nei, 1972).

RESULTS

The representative RAPD profiles of 18 individuals of M. rosenbergii from growth
group generated by primers OPA2 and OPA4 are depicted in Fig.1. RAPD profiles of M.
rosenbergii obtained by twelve random primers are summarized in Table 1. From all the twelve
random primers 102 bands were scored, out of which 41 bands (40.19%) were polymorphic.
Number of the scored fragments varied from 2 to 13 with a size range of 125 to 2042 bp. Gene
diversity within populations varied from 0.0272+0.0965 to 0.0463+0.1316 (Table 2). Population
3 (HG-3) was found to have maximum gene diversity with 11.76% polymorphic loci and
population 1 (HG-1) having the minimum with 7.84% polymorphic loci (Table 2). Genetic
similarity among families ranged from 0.8176 to 0.9320. The highest genetic distance was 0.2013
between populations 3 (HG-3) and 6 (LG-3) while the lowest was 0.0705 between populations 3
(HG-3) and 4 (LG-1) (Table 3). UPGMA dendrogram based on Nei’s genetic distance for 6
populations of M. rosenbergii (Fig. 2) showed that populations 5 (LG-2) and 6 (LG-3) form a
different clade and are distantly related to other families.

21



l/ﬁ J. Aqua. 23 (2015)

M 1234 567 891011121314 15161718

A)
1000 by I3 REEIERNRECER &
- "
500 bp - ‘::33:33"’3'.'2"2'
400 bp -
300 bp -
200bp -
100 bp -
M1 2 3 45 6 7 8 910111213 14151617 18
B)
1000 bp
- - L R _ BN _J --’-"---
453((,)&',’: ..-u...;;.g...g..-.._,-
300 bp .
200 bp

100 bp

Fig. 1. RAPD profile of 18 individuals of M. rosenbergii of growth group with OPA 2 (A) and
OPA4 (B) primers. Lane M: 100 bp DNA ladder; lanes 1-18: three samples from each family
(lanes -1-3: LG1; 4-6: LG2; 7-9: LG3; 10-12: HG1,; 13-15: HG2; 16-18: HG3).
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Fig. 2. UPGMA dendrogram of growth group for six populations (families) of M. rosenbergii
based on Nei’s genetic distance (Popl1- HG1; Pop2- HG2; Pop3- HG3; Pop4- LG1; Pop5- LG2;
Pop6- LG3)
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Table 1 : RAPD profiles of M. rosenbergii families from growth group obtained by twelve
random primers.

Primer Sequence It:l:ﬁg: friézri:r]:ts r-ll-(;)tg:‘ pol;l/\ln:;)?;f)hic Polymorphic
(57t03) scored (bp) baﬁds bands bands (%)

OPA2 TGCCGAGCTG 6-9 207-1504 10 4 40

OPA4  AATCGGGCTG 7-10 160-1018 10 3 30

OPA6 GGTCCCTGAC 10-13  198-1969 13 3 23.07

OPA7  GAAACGGGTG 4-7 233-1625 7 3 42.85

OPA8 GTGACGTAGG 3-7 143-1204 8 6 75

OPA09 GGGTAACGCC 5-7 125-961 2 28.57
OPA10 GTGATCGCAG 5-7 179-1200 9 5 44.44
OPAl1l CAATCGCCGT 8-11 137-2042 11 3 27.27
OPA12 TCGGCGATAG 3-6 181-1051 7 5 57.14
OPAl14 TCTGTGCTGG 7-9 161-1056 9 3 22.22
OPAl15 TTCCGAACCC 5-7 378-1563 7 2 28.57
OPAl7 GACCGCTTGT 24 295-730 4 2 50

Total 102 41 40.19

Table 2 : Number and percentage of polymorphic loci and gene diversity values within
M. rosenbergii families from growth group.

. Polymorphic loci Gene diversit
Population No. ” (Mean SD)y
Population 1 (HG1) 8 7.84 0.0272 + 0.0965
Population 2 (HG2) 11 10.78 0.0416 + 0.1240
Population 3 (HG3) 12 11.76 0.0463 + 0.1316
Population 4 (LG1) 10 9.80 0.0331 +0.1036
Population 5 (LG2) 11 10.78 0.0397 £ 0.1186
Population 6 (LG3) 11 10.78 0.0416 +0.1240

HG- Higher Growth, LG- Lower Growth
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Table 3 : Nei’s unbiased genetic identity (above diagonal) and genetic distance (below
diagonal) values between M. rosenbergii families from growth group.

Population ~ 1(HG1) 2(HG2) 3(HG3) 4(LGl) 5(LG2) 6(LG3)

1 (HG1) folalela 0.8924 0.8681 0.9011 0.8630 0.8265
2 (HG2) 0.1138 folakela 0.8871 0.9195 0.8553 0.8606
3 (HG3) 0.1414 0.1198 folakela 0.9320 0.8986 0.8176
4 (LGY1) 0.1042 0.0839 0.0705 falalale 0.8998 0.8762
5(LG2) 0.1473 0.1564 0.1069 0.1056 falaiele 0.8933
6 (LG3) 0.1906 0.1502 0.2013 0.1322 0.1129 folalela

The representative RAPD profiles of 18 individuals of M. rosenbergii samples from
disease resistance group generated by primers OPA2 and OPA4 are depicted in Fig. 3 and RAPD
profiles of M. rosenbergii obtained by twelve random primers are summarized in Table 4. From
all the twelve random primers 96 bands were scored, out of which 35 bands (36.46%) were
polymorphic. Number of the scored fragments varied from 2 to 13 with size ranges of 125 to 2042
bp. Gene diversity within populations varied from 0.0301+0.0957 to 0.0438+0.1381 (Table 5).
Population 7 was found to have maximum genetic diversity with 11.46% polymorphic loci and
population 11 having the minimum with 9.38% polymorphic loci (Table 5). Genetic similarity
among families ranged from 0.8706 to 0.9371. The highest genetic distance was 0.1386 between
populations 7 (S1) and 9 (S3) while the lowest was 0.0650 between populations 7 (S1) and 8 (S2)
(Table 6). UPGMA dendrogram based on Nei’s genetic distance for 6 families of M. rosenbergii
(Fig. 4) showed that families 1 (S1) and 2 (S2) form a different clade, and are distantly related to
other families.
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Fig. 3. RAPD profile of 18 individuals of M. rosenbergii from disease resistance group with
OPAZ2 (A) and OPA 4 (B) primers. Lane M: 100 bp DNA ladder; lanes 1-18: three samples from
each family (lanes 1-3: S1; 4-6: S2; 7-9: S3; 10-12: R1; 13-15: R2; 16-18: R3).
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Fig. 4. UPGMA dendrogram of disease resistance group for six populations (families) of

M. rosenbergii based on Nei’s genetic distance (Popl- S1; Pop2- S2; Pop3- S3; Pop4- R1; Pop5-

R2; Pop6- R3).
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Table 4 : RAPD profiles of M. rosenbergii families from disease resistance group obtained
by twelve random primers.

No. of Size of Total No. of .
. Sequence . Polymorphic
Primer (5" to 3%) bands fragments no.of polymorphic bands (%)
scored (bp) bands bands
OPA2 TGCCGAGCTG 6-9 207-1504 10 3 30.0
OPA4  AATCGGGCTG 5-10 160-1018 10 5 50.0
OPA6  GGTCCCTGAC 10-13 198-1969 13 4 23.07
OPA7  GAAACGGGTG 4-6  233-1625 6 3 33.33
OPA8  GTGACGTAGG 3-4  143-1204 6 3 50.0
OPA09 GGGTAACGCC 5-7 125-961 7 2 28.57
OPA10 GTGATCGCAG 5-8 235-1200 8 3 375
OPAl1l CAATCGCCGT 8-10 137-2042 10 2 20.0
OPAl12 TCGGCGATAG 3-5 234-616 6 3 50.0
OPAl4 TCTGTGCTGG 5-8 161-1197 9 3 33.33
OPA15 TTCCGAACCC 4-6 280-1563 7 2 28.57
OPAl7 GACCGCTTGT 2-4  295-730 4 2 50.0
Total 96 35 36.46

Table 5 : Number and percentage of polymorphic loci and gene diversity values within
families of M. rosenbergii from disease resistance group.

. Polymorphic loci Gene diversity
Population o % (Mean + SD)

Population 7 (S1) 11 11.46 0.0402 + 0.1160
Population 8 (S2) 9 9.38 0.0438 + 0.1381
Population 9 (S3) 9 9.38 0.0320 +0.1029
Population 10 (R1) 9 9.38 0.0399 +0.1276
Population 11 (R2) 9 9.38 0.0301 £ 0.0957
Population 12 (R3) 10 10.42 0.0410 £ 0.1247

S-Susceptible, R-Resistant
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Table 6 : Nei’s unbiased genetic identity (above diagonal) and genetic distance (below
diagonal) values between families of M. rosenbergii from disease resistance group.

Population ~ 7(S1)  8(S2)  9(S3) 10(R1) 11(R2) 12(R3)

7(S1) ~+xx 00371 0.8706  0.8934 09017  0.8873
8 (S2) 0.0650 *exx (08977 009011  0.8890  0.9021
9(s3) 01386 01080  **** 09288 009221  0.9308
10 (R1) 01127 01041  0.0738 wexk 09233 0.8993
11 (R2) 01035 01177 00811  0.0798 xxk 09239
12 (R3) 01196 01030 0.0717 01061  0.0792 Aok
DISCUSSION

The present study was conducted to assess the genetic variability within and between
families of selectively bred M. rosenbergii by RAPD analysis. RAPD has long been used in
studying genetic variability in various species owing to its capabilities to run without known
genetic sequence and to generate high polymorphic loci (Vaseeharan et al., 2013). High number
of polymorphic bands in RAPD reflects a high level of polymorphism in the populations. In our
study, RAPD generated a moderate level of polymorphism both in growth (40.19%) and disease
resistance (36.46%) groups. Mohanty et al. (2011) reported a higher level (~76%) of polymorphic
bands with eight RAPD primers, while comparing 3 populations (Odisha, Kerala and Gujarat)
from India which were used as base populations for the selective breeding program leading to
development of populations used in present study. Islam et al. (2014) observed a similar level of
polymorphism (41%) through RAPD with five primers while studying post larvae of M. rosenbergii
broods stocked under different male: female ratio in Bangladesh. The reduced level of
polymorphism noticed in this study (36.46 and 40.19%) as compared to base population (~76%)
might be obvious and due to selection pressure or genetic interventions as the population under
study are from fourth generation of selection.

However, the genetic diversity was low at the population level in both growth
(percentage of polymorphic loci varying from 7.84 to 11.76; Nei’s gene diversity varying from
0.0272 to 0.0463) and disease resistance (percentage of polymorphic loci varying from 9.38 to
11.46; Nei’s gene diversity varying from 0.0301 to 0.0438) groups. These observed intra-
population diversity in selectively bred populations were lower, when compared with the studies
conducted earlier on its base populations (Mohanty et al., 2011). It was reported that percentage
polymorphic loci to be 45 to 52.5% and gene diversity to be 0.1330 to 0.1921. See et al. (2008)
however, detected a very high level of polymorphism (94.3 to 100%) with all five primers while
comparing 11 populations of M. rosenbergii in Malaysia. Hence, selection of base populations
play crucial role in a selection programme.
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The result of the present study showed presence of genetic variations among the
produced families of the selection programme. The genetic distance between populations varied
from 0.0705 to 0.2013 for growth group and 0.0650 to 0.1386 for disease resistance group. A
comparison with the earlier study in their base populations (genetic distance varied from 0.1161
t0 0.2076) (Mohanty et al., 2011) indicated a reduced genetic distance between some populations.
However, Mohanty et al. (2014) reported the genetic distance varying from 0.175 to 0.856 while
studying genetic diversity of 5 Indian populations of M. rosenbergii by microsatellite markers. In
UPGMA dendrogram, out of three families of lower growth groups two families were genetically
distant and one family closely related from higher growth families. Similarly, out of three
susceptible families, two were genetically distant from resistant group whereas one susceptible
family genetically close with the resistant families. The results thus indicate that the genetic
differentiation between families has not stabilized as per breeding traits after four generations of
selection and the populations may require further directional breeding activities to reach the
genetic stability. However, data generated from more number of families of successive
generations would confirm the robustness of these findings.

Hence, it may be concluded that the genetic diversity within populations (families) has
reduced, whereas, the genetic difference between families are still maintained. Hence, further
selective breeding program may help to harness the full potential of traits. Though genetic
diversity studies on selectively bred populations have not been conducted in freshwater prawn
species, there are some reports on marine shrimps and fish. Cruz et al. (2004) found selected
strains through breeding programs tended to lose genetic diversity compared with wild
populations in Pacific white shrimp (Litopenaeus vannamei). A similar study was conducted by
Li et al. (2006) using amplified fragment length polymorphism (AFLP) markers to investigate the
genetic structure of a wild base population and three generations of marine shrimp,
Fenneropenaeus chinensis, selected for fast growth (F5-F7). As time under selection increased,
the genetic diversity tended to reduce, the differentiation between generations became less, and
the variation of genetic structure of the populations became smaller. Luo et al. (2015) studied the
genetic diversity and structure of 5 consecutive selected populations of golden mandarin fish
(Siniperca scherzeri Steindachner) with microsatellite markers and observed reduced genetic
diversity over generations and there was increased genetic distance between adjacent generations.
They opined that the generation populations of breeding had not fully adopted to the existing
selection pressure and environment, and thus the population genetic structure had not yet
stabilized. Additionally, the populations may require further breeding activities to reach a stable
genetic structure in order to ensure the genetic stability of breeding traits.

The reported polymorphism level found in the present investigation indicates that RAPD

markers could be useful to assess genetic variations in selectively bred populations in freshwater
prawn. Further, the results of genetic diversity among different families of M. rosenbergii based
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on RAPD markers can contribute significantly to the development and implementation of further
genetic improvement programs. However, using more powerful markers with large sample size
may reveal better results which can help to establish genetic relationships among the families in a
particular generation of any selective breeding programme.
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