Iy fo Joi 1% /’..;«';,4:;,‘ 124

1803) From Kainji

( RAPD) Markers

(Lacepede,

enetic Dive “hetween fo iprodigitalus
g Diversity hetween Chrysichthys nigrodig! orphic DNA (1

and Asepire Dams Using Rapdomly Amplified Polym

ama, S. B.
Wisa. . A ‘Oyebamiji, I. E and *Adama, S

ry
Arquaculture and Fishienes Jechnologs
Lhnology, Minna

ve of Freshwater Fisheries

‘e pantment o Water Kesgurues
Federal Unpersity of 1e

fechnology
Department of Lisheries Technolopy, edetal € ulle
New-Hussa, Higer Stats v Minna
Lot of Ammal Buology, Federal University of lr:dn:mln[ff
i p v,l".‘[r"“'!”“” Author wvehan -J'?',rm‘ln hu gindl’ ol

i y e used 10 ussess the genetic variation in the silver
Fandomly amplifred polymaorphie DNA (RAPL) markers were use O ier. Kaini lake (North central) and
catfish (Chrysichthys mgrodigitatsy sourced from  wo /’L’"hw""’r’ “ I,L’, 19 and LC-71 were used 1o amplify
Asepire dum Crouth-westy in Nigeria [our primers Or-% UI‘”,' 19 {_)l . 4.,,,,,1 and purlﬁcurionfrom
JAPL markers on 10 experlmental fish from each population Genomic [DNA extr “‘j N s
caudal fin tissue was performed uving 210 CGenamic DNA extraction kit The aml’/’ﬁ" (f;ag dd’()(.'um’-’”"‘d by gel
cloctrophoresis and visualized as a single compact band of expecled size under UV l1g f L()l” g
decumentation system (Sygene. INGENIUS) 54 bands were generated by the four rAl pr/m/e'y. The rage
Chrysichthys migrodigitates populations of which 35 were polymorphic, accounting for 64 81%. The [;l{;e ug:
percent of polymorphic loct for fish samples from Kainji was 5. 7% while that of Asejire dam was 47 M”.’
prercentaye polymorphism of 75 57% and 49.76% respectively, indicating polymorphism in the two populations

Ner s genetic diversity was (Ne 002705 00714 and 0 3829 0 1774) for the Kainyit and Asejire populations
respecisely  Primer OPF-19 showed the best polymorphism out of the four primers with percentage
polymorphism of 100 % for Katnji dam and 75 % for Asejire dam  Five (5) of the six (6) polymorphic loci showed
sigmificant difference at (p-0.05) A departure from homogeneity and  both the relative genetic diversity
M) 30740= 01503 ). penetic differentiation (Gst = () 3334) and gene flow (Nm= () 9996) as an average in the two
populutions which indicates some degree of genetic variation in the population pair The Nei's genetic distance
M 1473) and genetic wdennity (1) 3630) showed low genenc differentiation between the populations and no
significant {p 1005 correlation with geographical distances The unweighted pair group method with averages
(1P0MA) dendugram showed the Kaingi population in one cluster, except two individuals which are Sfound in
une of the two sub clusters of the Asejire population thus, suggesting close genetic relationship in both
populations and alo reveals that the Asejire population are considerably more diverse This Sindings could be
use 1o muke a future plan for conservation and management of C nigrodigidatus in natural water bodies
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INTRODUCTION

The aquatic ecosystems have suffered
aggressions  like  predatory  fishing,

including terrestrial, marine and other

aquatic ecosystem with the ecological
complexes. This includes div

introduction of  exotic species,
deforestation, pollution and hydroelectric
dam implementations. They have caused
decp  modifications  in  environment
dynamics, jeopardizing the rich fish
varieies  (Solé-Cava, 200 ). The
comprehension of genetic differences of
native fish populations .is fundamental to
fisheries management. Information derived
from molecular genetic techniques would
cn‘mnbuw significantly 1o the preservation
of aquatic genetic resources and sustainable
development Almeida er al , 200
elal., 2003,
Biological dive
among livin

3; Marting

Crsity is the variability
g organisms from all sources

ersity within

S 1 . . . 5
pecies, and between species of ecosystems

(I_(us'hwaha and Kumar, 1999). In this way,
hlodlvcr§ity includes variety of all forms
alon‘z_.; with their genetic make-up and their
pfgsnble assemblages. Species diversity is a
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monitoring of genetic conditions both in
native populations and in captive Jots
(Alam and  Islam, 2005).  Random
Amplified Poly morphic DNA (RAPD) and
microsatellite  markers are among the
molcc.uInr markers used (o analyze genetic
diversity of fish. Both of these markers may
l}: (“R";)h,}:d lhl_\)' Polymerase chain reaction
( - RAPD s 4 low-cost, simple
technique, which requires no prcv?('))l:s:
sequence information ang in which a large
number or putative |ogj may be screened
(Weising e al., 1995), However, thjs
tcchnfque has  some disadvunlages.
associated mainly  with dominance,
rcproducibility. homology inferences, and
artifact fragments as reported. The RAPD
method according to Williams ef al. (1990)
has been widely used in molecy
laboratories ang has been frequently
applied 1o reveal Population-genetic
variation, divergence, and biogcography.
The RAPD procedure  has  been
instrumental to understand the genetic
variability of fish populations (Prioli et af,
2002) and (Almeida er al., 2003). This
technique consists of amplification by PCR
of random segments of genomic DNA
using a single short primer of arbitrary
sequence. RAPD can detect high levels of
polymorphism and  produce genetic
markers (Welsh and McClelland, 1990) and
Williams ez al., 1990).

The genus Chrysichthys belongs
to the family Bagridae and has been
described by Reed er al. (1967) e}nd
Idodo-Umeh (2003). The genus has high
economic importance and scvera! aspects
of its biology have been studied in terms
of age and growth (Fagade l989a.
Fagade 1980b, condition factor, diet,
reproductive biology and diseases AJZh
et al. (2006), Atobatele and UgWU'n a
(2011).  Morphometric SlUijCS otn
Nigerian fishes have been carried out g
assess specific variation (Anyanwu anc
Ugwumba 2002), (Adedeji and Araoyc,
2006) and  congeneric vanatéog
(Anyanwu and Ugwumba (2003) ’200);_)
(2003). Anyanwu and Ugwumba (
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stated that variations, in morphometric
Characters of a species from different
localities are attributed to environmental
factors which are temperature and water
quality among others. It can also be
attributed to the growth rate (Adedeji and
Araoye 2006) which could depend on
their genotype, availability of food and
rate of reproduction. The objective of this
study is to establish the genetic variation
between nigrodigitatus in Kainji and
Ascjire  dams located in different
ccological zones of Nigeria.

MATERIALS AND METHOD
Sample collection

A total of ten fish samples each with
average  weight 250.00+0.01g  were
collected from Kainji and Ascjire dams of
Nigeria.
Molecular analysis using RAPD
The tissue from the caudal fin of each fish
samples were separately collected to avoid
gene pollution as a result of blood
contamination and tissue mixing, Caudal
fins were preserved in 95% ethanol,
appropriately labeled and stored at 5-8C
in a refrigerator and taken to the Plant
Biology Laboratory of the University of
llorin for Molecular analysis. Genomic
DNA extraction and purification from
caudal fin and blood sample was performed
using ZR Genomic DNA tissue extraction
Kit (Zymo Research, California, USA)
according to the manufacturer’s protocols
for solid tissue.

Caudal fins were placed in mortal
and pounded with pestle to obtain soft
tissue used for purification of DNA from up
to 25 mg fresh tissue, the tissuc yiclded up
to 3-5 pg DNA per mg tissues, cach fish
tissue sample (< 25 mg) was placed in a
micro centrifuge tube.and labeled. 95ul of
both water and 2X Digestion Buffer were
added followed by Proteinase 10l to digest
the protein Each tube was mixed and then
incubated at 55°C for 3 hours until the
tissue was completely disintegrated. 700 pl
Genomic Lysis Buffer was added to the
tube and mixed thoroughly by vortexing
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and centrifuge at 10,000 x g for one minute
W remaove msoluble debris from the tail
tssue  used.  the  supernatant  were
transferred 10 a Zymo-spin '™ 11C Column
in a collection tube and centrifuge at 10,000
« g for one minute. 200 ul of Pre-DNA
wash buffer was added to the spin column
in a new collection tube labeled in the same
arder for washing the DNA at 10,000 « g
for one minute. 400 ul of g-DNA wash
buffer was added 16 the spin column and
still centrifuged at 10,000 » ¢ for one
minute. After been washed, the spin column
were transferred 1o a clean micro centrifuge
tube, and alvo labeled in the same order,
About 30 pl DS A Elution buffer was added
1o the spin column and incubated for 5
minstes  at  room  temperature,  then
centrifuged at top speed for 30 seconds 1o
clute the DNA from BRNA, The eluted DNA
was wsed immediately for molecular based
apphications
Agarose- gel clectrophoresis of genomic
DNA
Ihe size of DNA fragment was estimated
fy el electrophoresis, This technigue
wparated  Aragmemts by charge, iz
(malecular weighty and shape,  First, the
agarors yel wan mmade with slots (wellsy i
itand DN/ samples were dispensed in the
well, s btfer solstion were placed 11 the
apparatis, and an eledng current was rup

threnigh the yel DNA molecules wire

neyatively Ciaryged dise 1o the phesphates, i
it bk bromee and were placed iy ag) elec

frye,
field  started

At e pegatiye (hlack)
eheetronde and iyrated b wards the ity e
fred) electrnde The yel way 4 comnple s
roederislat etk “eniatning
prassages Sanaller 1)YA e e, fraty e
thecmgh e canily (oss, fsctiony apd
rigrated faster thiouyhy the ) than Jarye
/e f!num‘"lﬂ" ity 1t e thes /
et favtes oty o '
yhednilar Serns

narrery

Aty
2“"‘, '/'I'H‘/}ﬂl‘l’ i,
Cince e JINA Sngane s, YNE s
crimeitnent yere afl Py
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or positive control was n:;ll;'ln‘l:";f:}:“;l
the gel. The swndar;::“f e -
l'f”!é/\‘{)‘gal;ir:;,vf;,zck for genutnie 115/
p formed on 0. % s agarte ge
sample was per o )
clectrophoresis,  (0.8gm  agarsss . ;f"ﬁ'
weighed and diw;lycd in 100 1} Fris base
LUTA (TBE) buﬂm. by heating them i
microwave oven, This gel was allowed v,
cool for some time. 4 pl of Sybr sate (16
my/ml) was added and mized well Melied
pel was poured in pel m*.u':r Samples were
prepared  for loading using o gy 1IN A
premized with plus loading dye (hrome,
phenol blue). The genomic DNA samples
were loaded in the respective wells with
external size standard DNA sample was
diluted with appropriate amount of 1ris
bawe FAYIA buffer 1o yield a2 working
concentration of 50 ny/pl and stored a1t 470
till further uses,
RAPD Assay
Polymerase Chaln Reaction (PCR)
PO way carried out in a final reaction
volume of 25 ulin 200 pl capacity thin wal)
PCR tube in Applied 1350 systermn S hermal
Cycler (USA). PCR tubes contaiming the
IiAture were tapped genly and spin briefly
A 10,000 rpm. The PCI tubes with 4l the
Lcomponents were transferred 1o therma!
cycler Twemy samples of the fish wese
analyzed wsing random decam
”’AP’)} J( Y was Carried
f"”'z:‘;':llpwnh the following reaction wt up
' B Prorocol was as shown below
Selection of prime

ry
For primer wreening process, four (4,
“A,") l"}(,an

ef primer
ot in a volume

the eF primers were selected and
1 seuences  were synthesived by
Furofing, Cetmany ay shown in T able 2
Vlwalwlhm of PCR Product

atnpl f"" confirm the targeted X g
PTICation, & u) of peg roduct from
cach b wasy g

, presmixed with 64 gel
!:";:::"u "yc e C'C‘,ttt;phl,fcwd on 1.5 Y%
e wel COMaming SYBR safe (1 pet

CE SOl
w1 G111 al ¢ o
ke for ™ V100 miy a1 constant

amplified WX TBE buffer The
PO was visualized as a single
and of Expected size under 1Y
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Suatistical Analysis

. Aypht}c}d fragment was scored gg
binary data, i.e. presence as | and nhqenc;\
as 0. Only data generateq fi ‘

rom reproducible
bands were used for statisticg) ;{‘:ll\“ﬂ:ul?l::
number of polymorphic loci, percélxta;g‘ge of
polymorphic loci (%P), observeq number
of alleles (ne) and Nej's gene diversity (H)
were estimated using the AFLP-SURV
.0 software with Bayesian approach, this
has non-uniform prior distribution of allele
frequencies (Zhivotovsky. 1999) gives an
unbiased estimate of allele frequencies
from RAPD data (Zhivotovsky, 1999).
Genetic distance and identity was estimated
using GenAIEX 6.41 software. The Tools
for Population Genetic Analysis (TFPGA)
software v. 1.3 (Miller, 1997) was applied
for the estimation of population
differentiation by the Reynolds® cancestry
coefficient. It can also be used to construct
an unweighted pair group method with
average (UPGMA) dendograms based on
the estimated genetic distances.

Ntation
All (he
. e resolved op
Clrophoresis.

RESULTS
RAPD analysis
Rapid profiles and polymorphism
generated by PCR

Among the 4 primers screened,
OPK-19 yielded comparatively largest
number of bands with good resolution and
showed more discriminating bands than
others though, LC-71 and OPH-19 showe.d
better discriminating bandsd than 25;8 (Fig
1-4). Each primer produced a uniqu¢
frag)mem p:ttern of amplified DNA.wnh
varied number of bands. The result m(y
Table 3 shows that LC-71 have leastd :O
polymorphism ( 14.29%3) as ComP;::'lc B
other primers for Kainj! dam bl;tty) i\
highest % polymorphlsm (85.71%
Asgjire dam. .
Ger;'etic variation in the POP"I”’”’”I“:iC loci

The proportion of polymorp

- ies
was higher in the C. nigrodigidatus specl
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obtained  from Kainji dam with three
primers showing 100% polymorphism each
while ¢ nigrodigidatus  species  from
Ascjire dam had low fmlymnrphism. The
gene diversity of O nigrodigidatus species
from Asejirc dam was higher (0.3829+
0.177) than those of Kainji dam (0.0270+
0.0714). The effective number of alleles in
the populations of . nigrodigidatus from
Kainji and Ascjirc dams was 1.0333%
0.0880 and 1.7062+ 0.3546, respectively.
Genetic variation of

Chrishththys nigrodigidatus

Genetic variation for all
loci for species of C. nigrodigidatus from
Kainji and Ascjire dams for single
population that is within each population
are presented in Table 4 and 5 respectively
using primer LC-71. AMOVA results
revealed 14.29% polymorphism for Kainji
as compared to Asejire which was 85.71%,
the high value of percentage polymorphism
from Asejire dam indicated high variation
within and among_  population of
C. nigrodigidatus as compared to Kainji
dam.

The observed number of alleles (na)
was low (1.1429+0.3780) from Kainji
while that of Asejire was high (1.8571+
0.3780), likewise the effective number of
alleles (ne) from Kainji dam was
lowl.0333+0.0880 as compared to
1.7062+0.3546 from Asejire dam, gene
diversity (h) recorded from Kainji dam was
low 0.0270+0.0714 when compared with
0.3829+ 0.1774 as obtained from Asejire
dam. Similarly, Shannon's Information
index also rcvealed low value from Kainji
dam (0.0482+0.1274) when compared to
(0.54660+0.2477) from Asecjire dam, In
addition, only one polymorphic locus was
recorded from Kainji dam while (6)
polymorphic loci were obtained from
Asejire dam.

Multi  population  descriptive
statistics for the two populations combined
Kainji and Asejire Dams, revealed number
of alleles (na) 1.8571+0.3780 while the
effective  number of alleles was
1.4910£0.2769, Nei's gene diversity was
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0 3074014 0.1503 and Shannon's
Information index was 0464840 2172 as
presented in Table 6 Table 7 also x"cvcul‘c(_l
the estimate number of gene flow from Gst
or Ges. BEgo Nm 0.5(1 - (isl)/(is.l;
0.9996. the number of Pﬂl)’m(‘fl’mc
loci (6) and the percentage of pnlymorphlc
lociis: 85.71.
Genetic Identity and Genetic Distance of
Chrishththys nigrodigidatus '
The genetic identity and genetic
distance of C. nigrodigidatus was 0.7615
and 02725 respectively for Kainji and
Ascjire dams indicating low genctic
distance 2725 and genetic identical 76.15%
structure as shown in Table 8 while Based
Nei's (1972) Genetic distance using
UPGMA method for the populations from
both Kainji and Asejire dams to be 13.63.
Dendogram
The dendogram between the
C nigrodigidatus from Kainji dam and
Asejire dam was constructed using
Unweighed paired group of arithmetic
means (UPGMA) dendogram, based on
Net's genetic distance (Fig 5). The
UPGMA dendogram separate the two
populations into two main clusters. The
first  main cluster comprises four
C. migrodigidatus from Asejire dam and
only one C. nigrodigidatus from Kainji
dam while the second main cluster g
djwndgd Into two sub cluster comprises nine
C n_zgrodfgzdalus from Kainji and six from
ASE?_]II‘C. The UEGMA dendogram revealed
a distant evolutionary relationshi

dis vO p betwe
C. nigrodigidatus from Kainji and Ase"en
dams. a

DISCUSSION

The four RAPD ri
revealed a total number of 54pblmers
were generated for both
dams. Abdel-Kader ¢

used
e and locj thyy
ainj1 and Asejire
total of 215 band loc'l 01: S ported a
it . 1 USINg 15 prime

the size ranging from 1)g Ha
Suresh et gl (2013) op
number of 142 bands loci
and band size ranging fro;
Danish er al (2012) ys

serv

Primerg
000bp,
rlmers and

n200t02
ed § P

0 band loci having
()hluincq a tf)lalir:)l :3):" D0 1o 1550
ol r;m(%.() lg/i) also reported a total of
popoola erd =+ ousing 9 primers and size
band loci using )
423 . 250 to 2700bp. I'he ditferent
ranging ‘.r()md hand siz¢ rcpurtcd by these
band loci and ban , Tt that e
quthors could be due to tha fact that the
:;t:mber of bands chi and size depended on
the number of primcr, samples, type of
species and the source of DNA. ,
The average pcrccplagcd fr:f
orphic loci obtained in this study for
rl,((:z\j: arrl)d Ascjire dams were 78.57% and
48.51% respectively. Barman ¢/ c{l. (2(){)})
reported 45% average polymorphic loci in
four Indian carp. Mustafa et al. (2009) also
reported 57.69% polymorphic loci in wild
and farmed Labeo calbasu. Garg et al.
(2009) obtained 18.75% polymorphic loci.
Higher polymorphic loci (93.49%) have
been reported among species of tilapia.
Abdel Kader (2013), Sultana er al. (2010)
reported 83.87% polymorphic loci in
Heteropneustes  fossilis, the different
percentage of polymorphic loci reported by
authors are also dependent on the number
of polymorphic band generated and the
number of primers used which is expressed
In percentage.
The percentage of polymorphic of
hi rodigitatus from Kainji dam was
Cfg::’: th;l.n .that of Asejire dam. However,
100 O/Z;’ 0¢ ]lgltatus from kainji dam revealed
01)1-1-180 ymorphism with primers OP-8,
or g aMd OPK-19  while C
nigrodigitary from Aseji 0
33.33% and 800 sejire were 0%,
¢ attributeq | 0 respec.tlvely. This might
uch ag existo the environmental factors‘
Chrysich’hys epie of anO‘lhcr species of
availability of ke Chrysichthys walker.
dam, food and water quality of the

C. nig

S

Prilne
rLC

hism

~71 was the best primer
ed monomorphism and
or the samples of C
obtained  from  both

; zo
genetic giyere o The mean value of

Versit o ‘
and A Yfor C. nigrodigitarus from

Sejire dams were 00270
382940.1774 respectiveld



v

whnch indicate

OW

the s WO ecologin. Etne .h\{:r“”" from

sheries Bical zones, thye

fisheric Management th Us, poor
1S

urgent  attention PeCies needs

to

IMprove

( - 5 '
hversity in order 1, avert all th o gene
effect of '“\\ gene dl\crt the ncgatl\c

puarding 1 SIY as wel] aq

Cxtinction

eful for a4
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survival. ability to rcsistp

lﬂl .(\; '”L'k'”\d high reproduction
w (Pins y and Palumbi
I'here .sccmnbtl(;zob]c“an i
o] ; verse
’,L!‘n_m"“h!p lwtwcc_” genetic idcmity a:;
genetic distance. The gene di
dentity of ¢ migrodigit lStgncc and
both L‘L'“lngical rore Rllatus obtained from
and 07615 (76 6250/Were 0'272.5 (27.3%)
Kamji and 'Asc'ir;: d ” feSpec‘twel.y 'for
exphicitly aﬂ';rrjns t e p plication
’ s to the fact that as the
gencetic dl!sl.ancc between one species and
another - widens, their genetic identity
narrows giving a good opportunity for
selection to be made in the population with
wide genetic distance, indicating a quite
genctic distance and non identical. This
agrees with the value of genectic identity
standard given by Thrope and Sole-cava
(1994) who stated that the values of genetic
identity between species of the same genera
should be considered high when it is above
0.85 (85%). This might bc due to low
polymorphic  loci  exhibited by C.
nigrodigitatus from Kainji'dam Fl}at was
14.29 as compared to 85.71 in Asejire dam‘.
The genetic varialioQ between  C.
nigrodigitatus from Kainj! dam and Asc) ltr?:
dam were cvaluated to present the Ige'.]:'(')r
structurc using non parametric ana 4
molecular variance (AMOVQEZJ reported
bk aug;\()r:non’s Information
different values g (uh) in different
index gene diversity

. al. (2013) reported
species. Abdel-Kadir ¢/ @ ( index  for

from

ferm l'ation, long
disease, fast

as observed

Shannon’s l"fo".nation ) qureus, and
Oreochromis nilvncu.v,8 0347, 0.363.
Tilapia  zilli 88 0-3119~ ():238, 0.249.
respectively and 0.23% 2013) observed

°P Suresh ¢/ al ( lations
respectively. four Indian poPY .

genctic diversity 11 Gujarat,

. guch as
of  Mugil ('('phulu,\ Suc

Mahrashtra, Andhra. Pradesh 1o be
0.3717+0 1460 0.316x0.1720
0.4419+02112 and  0.4012+£0.1310.
respectively. Mustafa er o/ (2009) also
reported gene diversity and Shannon's
Information index in hatchery population of
Labeo calbasu to be 0.1224 and 0.1779.
respectively and in wild population from
Jamuna River to be 0.1726 and 02506
respectively while wild from Padma River
were 0.1238 and 0.1756 respectively. Their
findings were at variance with the result
obtained in this study probably due to type
of markers used and samples were taken
from the wild, a different water body.

Various authors such as Mustafa et
al. (2009);, Pereirea et al. (2010) and
(Popoola er al., 2014) had reported that
wild populations are more diverse, with
high polymorphism and genetic variability
than the cultured species of C
nigrodigitatus. The finding in this study
was at variance with this assertion. The type
of markers used, (LC-71 might have been
responsible for low polymorphism in Kainji
dam while other primers showed high
polymorphism in Asecjire dam. The
decrease in population as a result of
exposure to toxic chemicals can causc
mutations (Taniguchi and Perez-Enriquez.
2000; Pinksy and Palumbi, 2013).

CONCLUSIONS

From the foregoing it could be
concluded that primer LC-71 was the best
among the primers used. There is wide
genetic diversity in C. nigrodigitatus in the
two ecological zones, thus encouraging
selection of stocks from both zones.

The dendogram revealed distant
genetic cvolutionary relationship between
C. nigrodigitatus from Kainji and Asejire
dams which reaffirm placing of the two
locations in different clusters which may be
as a result of availability of tood and water
quality of the dams.

RECOMMENDATIONS
1. Further studies should be carried
out on €. nigrodigitatus trom other
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ecological romes w0 ascertam the
effect of acologecal zomes on this
fish species in Nagera

Larpe sample size and other gtut_fk
markers  swoh as \'np‘m
Fragement Length Polymorphis™
(AFPLL  which also does mX
requires prior Knowiedse of e
genetic structure of the species that
could be probe imto and reveals
Ampliified Pohymorphic  DNA
(RAPD) should b usad ¥

mvestigate the genetc strucure of

culured C. migrodiguarns from this
and other ecological zones.

3. Primer LC-T1 is recommended out
of the four primers usad for further
studies on genetic varmabiliny.
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Table 1: The PCR p, NOC .
S p: f‘f“‘- PCR reaction get Up and amplification

—————

ftﬂ.ﬁ — -I‘Clnpera(ure - .- - 7 . ~
—— lime Cycles -
Imial Denaturation e - T
34°C 2 min I
Fimal Denaturation of
Ak * 30 Sec
Annecaling ;
- 30°C 30 Sec
Extensi s 35
rension deC 60 Sec
Final Extension 72°C 10 min
Hold 4°C 5 min
Table 2: List of RAPD primers used.
St No  Primer Name Primer sequence Tm (°C)
] OP-8 GTGTGCCCCA 34
2 OPH-19 CTGACCAGCC 34
3 OPK-19 CACAGGCGGA 34
4 LC-71 TGCCGAGCTG 34
Components Quantity
Nuclease free water 9.5ul

DNA 2.0 ul (80 ng)

Primer (10pmole /ml) 1.Oul
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or-s 0 0 6 100 06 06 0
OPI9 6 0 6 100 s 4 6 33.33
OPK- 19 8 0 8 100 0 2 8 75
LC-71 I o 7 14.29 0 [ 7 85.71
1oTAl M 27 31429 413 27 194.04
AVERAGE 87 18 725 7857 4 325  7.25 4851
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IPB - Total polymorphic bands, TMB = Total Monomorphic band TBL = Total band loci. %
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Fig 4:RAPD Amplification Product of DNA using Primer LC-71 for Asejire sample.

Table 4: Population I- Kainji Dam (KCN1-KCN10)

Locus Sample Size na* ne* h* .
LC71-1 10 2.0000 1.2328 0.1889 6337
LC71-2 10 1.0000 1.0000 (3.0000 & 0N
LC71-3 10 1.0000 1.0000 0.00060 O
1.C71-4 10 1.0000 1.0000 0.0000 SRITLS
LC71-5 10 1.0000 1.0000 " 0.0000 0. 000X
.C71-6 10 1.0000 1.0000 0.0000 00000
LC71-7 10 1.1429 1.0333 0.027 00482
. 10 1.1429 1.0333 0.0714 (11274

'\fcgzy 0.378 0.088 0.0714 g
St i

Population size = 10

Gene frequency o= 1 142920 3780

* na = Observed number of allele

il of alleles
* ne = Effective number y=0 0270+ 00714

[Kimura and Crow (1964)]= 1 03334 0 0880

; t
* h = Nei's (1973) gene dwcr;ldex (Lewontin (1972)] =00482 £ 0 1274

* | = Shannon's Information
I he number of polymorphic
[ he percentage of polymorp

lociis 1
hic lociis 1429 %
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Table 5: Population 2- Asejire dam (ACN1-ACN10)

h* I

*

Locus Sample Size na* : ';871 0.4142 0.6047
LC71-1 10 2.0000 .5366 0.3492 0.5337
LC71-2 10 2.0000 1-98 o 0.4954 0.6886
LETI3 10 2.0000 L 9780 0.4954 0.6876
LC71-4 10 2000 ’ 780 0.4944 0.6876
LC71-5 10 2.0000 1.9 0.0000 0.0000

00 1.0000 .
LC71-6 10 1.00 0.4325 0.6240
00 1.7620 ‘ ’
LC71-7 10 2.00 62 0.3829 0.5466
st. Dev 0.3780 0.3546 :
* na = Observed number of alleles= | 8571 0.3780
* ne = Effective number of alleles [Kimura and Crow (1964)]= 1.7062+ 0.3546
* h = Ner's (1973) gene diversity=0.3829+ 0.1774
* = Shannon's Information index [Lewontin (1972)] =0.54660+0.2477
The number of polymorphic lociis: 6
The percentage of polymorphic loci is' 85.71 %
Table 6: Summary of Genetic Variation Statistics for All Loci
Locus SampleSize na* ne* h* I* .
LC71-1 20 2.0000 1.4686 0.3191 0.4993
LC71-2 20 2.0000 1.9033 0.4746 0.6675
LC71-3 20 2.0000 1.6604 0.3977 0.5871
LC71-4 20 2.0000 1.5319 0.3472 0.5314
LC71-5 20 2.0000 1.5319 0.3472 0.5314
LC71-6 20 1.0000 1.0000 0.0000 0.0000
LC71-7 20 2.0000 1.3628 0.2662 0.4365
Mean 20 1.8571 1.4941 0.3074 0.4648
st. Dev 0.3780 0.2769 0.1503 0.2172
* na = Observed number of alleles = | 8571z 0 3780
* ne = Effective number of alleles [Kimura and Crow (1964)]=1.4910+0 2769
* h = Ner's (1973) gene diversity=0.30740+ 0.1503
* 1= Shannon's Information index [Lewontin (1972)] = 0.4648+0.2172
Table 7: Nei's Analysis of Gene Diversity in Subdivided Populations
Locus Sample Size Ht Hs Gst Nen*
LC71-1 20 0.3191 0.301 593
- S015 0.0550 8.5934
LC71-2 20 0.4746 0.174
LCT143 a5 0 1746 0.6321 0.2910
. 3977 0.2477 0.3771 0.8257
Bpeing " otk 2472 0.2880 12361
1. : 0.2472 0.2880 1.2361
» . 0.0000 ook ok ok Kk
L.C71-7 20 0.2662
Mean 2 o 0.2162 0.1878 2.1623
& Diew i 0.2049 0.3334 0.9996
Hi=0.307420.0226 ' 0.0096
Hs =0.2049+0.0096
Gst=0.3334
" Nm = estimate of gene flow from Gst or Ges. E =
The number of polymorphic loci is: 6 B =5 - Gst)/Gt; =0.9996

lhe percentage of polymorphic loci is: 85.71
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