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Abstract

GrasscuttefThryonomyswinderianugis afairly largerodenthatinhabitssub-Saharaafrica. Therearevery
limited ecologicalktudiesonthegrasscuttedespitets importanceasa proteinresourceTheobjectiveof this
studywasto applynovelmicrosatellitemarkerso determinghegeneticstructureanddiversity of grasscutter
populationsn GhanaA totalof 66 hairsamplesverecollectedrom grasscutters threemainagro-ecological
zoneof GhananamelyGuineaSavanndn =19),Foresi{n = 16)andCoastaSavanngn = 16)aswell asVolta
Region(n = 15). Sampleswere genotypedat 12 polymorphicloci andthe resultsshowedrelatively high
diversity(MN, = 7.3,Hc = 0.745)within populationsPhylogeneti@nalysigevealedhatForesipopulations
closerto theCoastaSavanngopulatiorthantheotherpopulationavhilst VoltaRegionpopulationis closerto
the GuineaSavanngopulationthanthe other populations PairwiseFg; valueshoweverindicatedthat all
populations wersignificantly diferentiated j§ <0.01). STRUCTUREIustering analysishowed thaVolta
populationsplit from the GuineaSavannapopulation.Grasscuttepopulationsin Ghanaare genetically
differentiatechccordingo agro-ecologicatonesandtheVoltaLakecouldbeservingasabarrierto geneflow.

this speciesto make it more easily
availablefor the peoplein WestAfrica and

Intr oduction
Grasscutter(Thryonomysswinderianu}

whichis alsoknownasthegreatercanerat
is a fairly large rodentthat inhabitssub-
SahararAfrica, mainly Western,Central,
Southernand some parts of EastAfrica
(Annoretal., 2009).Thespeciess hunted
aggressively iWestAfrica because s a
delicacy(Annor et al., 2009).Therehave
beenefforts overthe yearsto domesticate

subsequentlin otherpartsof thecontinent
(Asibey, 1981; Jori et al., 1995;Addo et
al., 2002;Mensah &Okeyo, 2006Annor
et al., 2008). Many techniquedncluding
the useof fire are employedto hunt the
specieqAdu etal., 1999). Theuseof fire
most often gets out of hand leadingto
bushfireghatdestroythe habitatsof many
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wildlife species,thereby raising serious
biodiversityandenvironmentaissues.
Eventhoughthereare concernsabout
the techniques used for hunting the
grasscuttein the wild, grasscuttegame
meattrade continuesto flourish, making

in orderto provideusefulinformationfor
their managemenandfor the purposeof
future conservationif the need arises.
Therearemanyriversin Ghanajncluding
the Volta River which hasformed a lake
(Volta Lake) due to a hydroelectric powel

significant contributions to the economies dam constructed in the 1960s at

of African countrieswhere this meatis
consumed(Ntiamoa-Baidu,1997). It is
thereforamperativethatthegrasscuttebe
giventheattentionit deservesothatit can

contributeevenmoreto thoseeconomies

withoutjeopardizingwildlife diversityand
the environmenin general.To date,very
little is known about the ecology,

demographicsand population dynamics

including dispersal and breeding structure

of grasscutters thewild. Determininghe
genetic structure and variability of
grasscuttegpopulationsnaythereforeshed
light onsomeof theseamechanisms.

Since their discovery microsatellite
markershavebeeremployedy ecologists
to investigate thecology of manyaxa in
order to answer questions relating to
effective population size, kinship,
migration rates,demographicbottleneck
consequenceseffect of landscapeand
threat status (Selkoe & Toonen, 2006).
Microsatellitesare the mostwidely used
markersfor molecularecologicalstudies
to date.They are selectivelyneutraland
follow Mendelian inheritance patem.
Furthermorethey canbe usedto analyse
ancientdegradedNA or DNA from non-
invasivesamplessuchas hair and faeces
therebymakingtheminvaluabletools for
ecologistgTaberlettal.,1999).

Owing to the developmentof novel
microsatellite markers (Adenyo et al.,
2012), we aim to characterisehe study
populationandunderstantheirdynamics

Akosombo.We envisagedthat this lake
mighthavea profoundeffecton thefauna
populationg(including the grasscutterjn
termsoftheirdispersal.

Since mitochondrial and nuclear
markers have different modes of
inheritanceand rates of evolution, they
sometimes present conflicting results
dependingon the characteristicof the
populationseingstudied(Flandersetal.,
2009). Mechanismssuch as sex-biased
dispersd, incomplete lineage sarting,
homoplasyand effective populationsize
may have different influences on
inferences made on populations,
dependingon whether mitochondrial or
nuclearmarkersareused(Clutton-Brock,
1989;Colbertetal., 2001;Hewitt, 2004).
InarecenstudyusingmitochondriaDNA
marker(D-loop), we foundthatin spiteof
geographic distance, Guin8avanna and
Coastal Savanna populations of
grasscuttersre closerthan  the Forest
population (Adenyo et al., 2013). The
objective of the current study was to
determine the genetic diversity of
grasscutters in Ghaneing microsatellite
markers.Specificquestionsaddressedhy
this study were whether not grasscutter
populations inhabiting different ago-
ecological zones in Ghana were
significantlydifferentiatecandwhetheror
not the Volta Lake had an effect on the
populatiorstructureof grasscutters.
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Materials and methods
Location
In Ghana, there are three main agro-
ecological zones that @ér in climateand
vegetationThese are th&uinea Savanna
zonewhich hasgrassesshrubsandsparse
treeswith unimodal rainfall, the Forest
zonewhich hasbimodal rainfall and the
Coastal Savanna which has similar
vegetatiorastheGuineaSavann®uthasa
bimodal rainfall (http://www.fao.org/
docrep/008/a0013e/a0013e05.htm). In
this study we usednovel microsatellite
markersof the grasscutterto assesshe
genetic diversity and structure of their
populations in the different agro-
ecologicakzones.

SamplinciandDNAextraction

Atotalof 66hairsamplesverecollected
from grasscutterBuntedfrom thewild by
hunters and farmers in three agro-
ecologicalzonesof Ghana.n the Guinea
Savannazone, sampleswere takenfrom
aroundheMole NationalPark(n=10)and
Tamale (n = 9). Sixteen sampleswere
collected from a bushmeatmarket in
Kumasi which is locatedin the Forest
zone. In the Coastal Savanna zone,
samples were taken from Mankessime(
5), Jukwa (n = 7) and Accra (n = 4).
Additionally, eight sampleswere taken
from Nkwanta and sevenfrom Afajato
area, both located in the Volta Region
which is on the easternside of the Volta
Lake. This was donein orderto testthe
effectof the \blta Lake onthe grasscutter
populationsin the GuineaSavannazone.
The samplinglocationsare shownin Fig.
1. DNA wasextractedrom 1-2 mm hair
root clippings of 15-20 hair piecesper

animal using InstageneMatrix (Bio-Rad
Laboratories, USA). The quantity and
quality of DNA was measuredusing
NanoDrop spedrophotometer (Thermo
Scientific, USA). The DNA was then
storedat-30°C until readyfor use.

Microsatellitegenotyping
Twelve highly polymorphic

microsatdlite markers including three
tetra-repeatsnd nine di-repeats(Tsw02,
Tsw03, Tsw06, Tsw07, Tsw08, TswQ9,
Tswll, Tsw13,Tsw16,Tswl9 Tsw2land
Tsw23 were selectedfrom a previously
publishedpanel(Adenyoetal., 2012)for

genotyping. Multiplex PCR was
conductedwith 3-5 primers per reaction
using the QIAGEN Multiplex PCR Kit

(QIAGEN, Germany)underthefollowing

conditionsinitial denaturatiorat95°C for

15 minutes, 35 cycles at 94 °C for 30
seconds55°C or 60°C for 90secondsinda
final extensionat 60 °C for 30 minutes.
PCR mixture contained20 ng of DNA

template0.2uM of eachprimerof which

the forward primers were fluorescently
labelled(6FAM, HEX andNED), 0.1ug of

T4 Gene32 Protein(NipponGene Japan)
and 2x QIAGEN Multiplex PCR Master
Mix in atotal volumeof 10 uL. PCRwas
performed on GeneAmp PCR System
9700 (Applied Biosystems,Singapore).
Eachreactionwas repeatedwo to three
times to confirm the genotypeof each
individual. The PCR products were

thereafter diluted (1:100) and

electrophoresedn anABI 3130x| DNA
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Fig. 1. Themapof Ghanashowingdifferentagro-ecologicaktonesandsamplinglocations. Thexumbersn
parenthesigdicatethenumberof samplesollectedateachlocation.NkwantaandAfajato arelocatedin
theVoltaRegionwhichis shownwith thedasHine.

Sequencer(Applied Biosystems,USA)  Dataanalysis
and the fragmentsizeswere scoredwith Thedatawerecheckedor thepresence

- - of null allelesandstutteringatall loci using
400 HD Rox size standardusing Peak the softwareprogramMICROCHECKER

Scanner Software ver 1.0 (Applied  an Oosterhoutt al., 2004). Numberof
BiosystemsUSA). alleles (N, allele frequenciesobserved
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(Ho,) and expectedheterozygositiegH.)
andfixation indicesF,, F; andF.,aswell
as deviations from Hardy-Weinberg
equilibrium (HWE) were determined
using GenAlEx ver 6.41 (Peakall &
Smouse, 2006). These population
parameters were calculated for each
population for all loci and also across
populationdor eachlocus.Polymorphism
information content(PIC; Botsteinet al.,
1980) was determinedfor all loci using
Microsatellite Toolkit ver 3.1.1 (Park,
2001). Allelic richness which is an
estimationof the meannumberof alleles
per locus correctedby samplesize, was
estimatedwvith FSTAT ver 2.9.3 software
(Goudet2002).
Phylogeneticanalysiswas conducted
with POPULATIONS ver 1.2.30
(Langella, 1999) using Nei’'s minimum
genetiadistancepP,,, with 1000bootstraps
over loci after which the results were
viewed with TreeMew (Page,1996). To
infer population structure, the
STRUCTUREsoftwarever 2.3 (Pritchard
et al., 2000; Falush et al., 2003) was
employedusing he almixedancestryand
correlated allele frequency model. The
programwas run after burn-in period of
10,000 and Markov Chain Monte Carlo
(MCMC) replication of 100,000. The
numberof putativepopulationsK, wasset
to range from 2 to 8 and number of
iterationsfor eachvalueof K was50.No a

priori population information was used in

running the programme Eachindividual
was assignedto a cluster basedon the
highestikelihood of membershipResults
from STRUCTUREwerezippedandused
asinputfile for theweb-basegrogramme
STRUCTURE HARVESTER (Eal &

vonHoldt, 2012) to calculate posterior
probability values,In Pr(X/K). The best
value of K or the mostlikely numberof
clusterswasinferredfrom “K which was
calculatedby the methodof Evannoetal.
(2005).Resultsverethencombinedusing
the program CLUMPP ver 1.1.2
(Jakobsson& Rosenbeay, 2007) which
determines symmetric similarity
coeficient between pairs of runs and
averages individual membership
proportions.Summarybarplotswerethen
generated using DISTRUCT ver 1.1
(Rosenbeay,2004).

To estimatethe extentof exchangeof
individuals betweenpopulations,current
migration was assessed using
GENECLASSver 2.0 (Piry etal., 2004).
This programis able to detectmigrants
through a Bayesian method using
multilocus genotype data (Rannala &
Mountain, 1997). As a test statistic, it
estimatedikelihood L = L_home/L_max,
whereL_homeis the likelihood that the
individual's genotype bdongs to the
population from whichhe individual was
sampled and L_max is the highest
likelihood of the genotype in any
population (Paetkauet al., 2004). The
program was run with Monte-Carlo
reamgding algorithm and number of
simulated individuals was pegged at
10,000(a=0.01).

The rate and direction of migration
among the populationswere estimated
usingaBayesiarapproaclimplementedn
the program BAYESASS ver 3.0.3
(Wilson& Rannala2003).It wasrunwith
MCMC algorithmof 10,000,000terations
sampledevery 100 stepsafter 1,000,000
iterations were discardedas burn-in to
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ensurethat the chain simulationreaches
stationary distribution before sampling.
The programwas run three times with
different seedsfor eachrun to ensure
concordanceThe defaultseedof 10 was
usedinitially followed by 100 and lastly
1000.

We testedfor isolation by distanceby
determining the correlation between
pairwise differentiation and geographic
distance.Geographicdistancesbetween
the locations (in km) were obtainedby
converting decimal degreescoordinates
into distance matrix using Geographic
Distance Matrix Generator ver 1.2.3
(http://biodiversityinformatics.amnh.org/
open-souce/gdmg. Pairwise geographic
and genetic distances were log
transformed and a Mantel test was
conductedisingIBDWS ver 3.14(Jensen
et al.,, 2005) to assessthe correlation
betweergeographiaistanceandpairwise
genetidifferentiation.

Results
Microsatellitecharacteristicsaand genetic
diversity
Therewerea total of 133 allelesranging
from 8-16with a meanof 7.3 per locus
acrosspopulationsElevenprivatealleles
were found in Guinea Savannatwo in
Forest,10in CoastalSavannandninein
the Volta Region.H, andH. rangedfrom
0.460for Tsw09to 0.847 for Tswl6and
0.452 for Tws09 to 0.866 for Tsw08
respedively (Tabe 1). Thes resuts
indicate that all the markersusedwere
polymorphic.Apparently TswO9wasthe
least polymorphic among the panel of
markerausedn thisstudyAllelic richness

rangedrom 5.499for Tsw02to 11.435for
Tsw08 Therangeof PICfollowedthesame
pattern asllelic richnesgTable 1). Three
loci deviated from HWE in the Volta
Region population (Tsw0§ Tswl13 and
Tsw1l9, two loci deviatedfrom HWE in
each of Guinea Savanna(Tsw09 and
Tswll) and Forest (Tswll and Tswl13
populations whereas in the Coastal
Savannapnly locus Tsw08deviatedfrom
HWE. H,andH. were0.780and0.789for
Guinea Savanna,0.735 and 0.760 for
Forest 0.729 and 0.740 for Coadal
Savanna).679and0.690for VoltaRegion
respectivelyWright'sfixation indices,F,,
F . andF4, for eachlocusoverpopulations
arelisted in Table 1. F¢ which indicates
heterozygoteleficiencyandrepresentan
indicator of the level of inbreeding,was
found to be low (0.009-0.031)for all
populations, indicating that the
populationsrenotinbred(Table2).

Population structue and isolation by
distance

Phylogenetianalysisrevealedhatthe
Forestpopulationis closerto the Coastal
Savanna population than the other
populations whilst Volta Region
populationis closerto the GuineaSavanna
populationthantheotherpopulationgFig.
2). Theseresultsare supportedby fairly
high bootstrapvalue (90%). PairwiseF,
values however indicated that all
populations were significantly
differentiated(p < 0.01) after Bonferroni
correctiorfor multipletesting(Rice,1989)
(Table3).

STRUCTURE clustering analysis
showeda more detailedstructureof the
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TABLE 1
Profile of 12 micosatellite loci

Locus N4 Ho He Fis Fir For Allelicrichness PIC
Tsw02 9 0.571 0.557 -0.025 0.004 0.028 5.499 0.549
Tsw03 12 0.786 0.801 0.019 0.078 0.060 7.883 0.835
Tswo6 10 0.718 0.776 0.075 0.117 0.046 7.106 0.791
Tsw07 8 0.710 0.729 0.026 0.124 0.100 6.167 0.786
Tsw08 16 0.802 0.866 0.074 0.117 0.047 11.435 0.902
Tsw09 8 0.460 0.452 -0.017 0.320 0.332 5.517 0.633
Tswil 14 0.691 0.826 0.163 0.229 0.079 9.968 0.889
Tswl3 8 0.747 0.709 -0.055 0.020 0.071 6.290 0.733
Tswlé 12 0.847 0.819 -0.034 0.005 0.038 8.213 0.834
Tswl9 11 0.805 0.782 -0.029 0.028 0.056 7.729 0.811
Tsw2l 13 0.828 0.827 -0.001 0.042 0.043 8.574 0.852
Tsw23 12 0.803 0.794 -0.012 0.039 0.050 8.046 0.817
Mean 7.3 0.731 0.745 0.015 0.094 0.079

SE 0.3 0.023 0.020 0.018 0.028 0.024

N, numberof alleles H,: observedeterozygosityH.: expectedeterozygosityF,.: fixation coeficientof an
individual within a subpopulationF,;: fixation coeficient of anindividual within thetotal population,F;.
fixation coeficientof asubpopulationvithin thetotalpopulation PIC: polymorphisninformationcontent.

TABLE 2
Characteristics of grasscutter populations

Population n MN,+SE N:+SE Private Hy*SE H.+SE FsxSE

GuinesaSavannal9 8.333+0.620 5.250+0.444 11 0.780+0.042 0.789+0.024 0.009+0.047
Forest 16 7.167+0.613 4.735+0.438 2 0.735+0.033 0.760£0.030 0.031+0.031
Coastabavannal6é 7.417£0.596 4.796:0.542 10  0.729£0.054 0.740£0.047 0.009£0.043
VoltaRegion 15 6.500+0.571 3.914+0.451 9 0.679+0.053 0.690£0.050 0.007+0.043

MN,: meannumberof alleles,N.: effective numberof alleles,H,: observedheterozygosityH.: expected
heterozygosityF: fixation coeficientof anindividualwithin asubpopulationSE:standarekrror.

populationgFig. 3). At K = 2, thepattern = method developed by Evanno et al.
of clusteringwassimilar to the clustering  (2005),thehighest’K wasfoundatK =3
observedin the Neighboufjoining tree.  suggestinghat there were three distinct
However at K = 3, the Volta Region  clusters.

populationsplit from the GuineaSavanna No significant correlationwas found
population whilst the Forest and the  between genetic differentiation and
Coastal Savannapopulations remained  geographidistancgManteltest,r =0.29,
together Interestingly no clear structure  p > 0.05)even though somtendency can
wasobservedtK = 4. Moreoverusingthe beseer(Fig.4).
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Fig 2 Neighbourjoining tree ofgrasscutter populations Bhana based ddei's minimum genetidistance,
Dm. Bootstrapraluesareshown(1000bootstrapsvereconducteaverloci).

TABLE 3
Matrix of pairwiseF¢; (below diagonB and Nei's genetidistance (above diagaat).

GuineaSavanna Forest CoastabBavaina VoltaRegon
GuineaSavan@a 0.253 0.234 0.203
Forest 0.043 0.118 0.411
CoastalSavana 0.044 0.032 0.462
VoltaRegion 0.047 0.075 0.087

All parwiseFg,valuesaresignificant(p<0.01)

Migrationrate

Four migrants were detectedin the
datasetby GENECLASS including two
females,one male and one individual of
unknownsex.Oneindividual in the \blta
populationwasdetectecasamigrantfrom
the Guineg&Bavanna, twavere detecteth

the CoastalSavanngonefrom Volta and
the otherfrom Forest)andoneindividual
detectedin the Forestoriginating from
CoastalSavannaThe ratesof migration
between populations are presentedin
Table4. Exceptfor migrationratebetween
CoastalSavannand Forest,noneof the
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Fig 3 Structureclusteringof grasscuttepopulationsn GhanaSamplindocalitiesareshownbelow(separated
by blackverticallines)while populationsreindicatedabovethediagram Eachcolourrepresentacluster
andindividualsin eactclusterarerepresentelly bars.
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Fig. 4. Correlationbetweengeneticdifferentiationand geographicdistanceof grasscuttepopulationsin
Ghana.
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TABLE 4
Mean (95% confidence interval) migration rates among populations of grasscutter

Migrationfrom:

Migrationinto: Guinea Forest CoastalSavanna  \oltaRegion
Savanna

GuineaSavanna 0.7678 0.0178 0.0377 0.1767
(-0.015-0.051) (-0.029-0.105) (0.000-0.346)

Forest 0.0145 0.7010 0.2650 0.0196
(-0.013-0.042) (0.206-0.324) (-0.015-0.055)

CoastaBavanna  0.0297 0.0409 0.9057 0.0237
(-0.02-0.081) (0.023-0.105) (-0.018-0.066)

VoltaRegion 0.0302 0.0253 0.0220

(-0.023-0.083)

(-0.018-0.068)

(-0.019-0.063)  0.9226

Columns correspond to populations from which individuals migrated whilst rows correspond to popula
fromwhichindividualsweresampledValuesn parenthesesdicate95%confidenceanterval(Cl). Thevalue
in boldshows95%Cl thatis significantlydifferentfromzero Valuesalongthediagonaindicatetheproportion

ofindividualsderivedfromthesourceopulation.

populationpairs recordedmigration rate
thatwassignificantlydifferentfromzero.

Discussion
In this study we found significant
differentiation among all pairs of
populations which is not ertirely in
ageement with mitochondrial D-loop
resultsthat we reportedpreviously even
though the samepopulationswere used
(Adenyo et al., 2013). In our previous
resultswe foundthatthe GuineaSavanna
and the CoastalSavanngpopulationsare
essentially one Savanna population
becausewe did not find any significant
differentiationbetweenthem, whereasn
the current study we found significant
differentiationbetweenthem (p < 0.01).
However since mitochondrial DNA is
maternallyinherited,our previousresults
represented only eternal genéow (uni-
parental). The current results show that
CoastalSavannas rathercloserto Forest

than to Guinea Savanna.This probably
reflectseffectivedispersabf femalesven
though grasscutterdike most mammals
are expected to exhibit male-biased
dispersal. This can be seen from the
perspectivefthebreedingstructureof the
grasscuttewhich usually consistsof one
male with multiple females and their
offspring(Ewer, 1969;0para2010) Even
though the mechanismof dispersalare
not well understoodand thereforeneed
thorough investigation, we can deduce
from ourresultsthatlong distancdemale-
mediatedgene flow is possiblein the
grasscutterThis could also be aided by
their high prolificacy. Even though
moderateaveragditter sizesof 3-5 have
beenreported,litter size of up to 15 is
possiblein the grasscutteEwer, 1969;
Asibey 1981; Adu et al., 1999), which
makest lesslikely thatall femaleswvould
stayin their natal groups.A north-south
dispersamaybemorelikely asconditions
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in the north are harshandfood resources
arelesscomparedo the south.We found

that genetic diversity within Guinea

Savannais slightly higher thanin other
populations,which is in agreementwvith

our previous mitochondrial results

(Adenyoetal.,2013).

The disparity or discordancebetween
the mitochondrial and microsatellite
patterns,which is defined as significant
differencein the patternof differentiation
betweerthetwo markerscanbeattributed
to sex-biased dispersal or some
demographieventge.g.genetiarift) that
can causebiasedchangeof either of the
markergToews& Brelsford,2012) which
areknownto havedifferentmutationrates.
The mutation rate of microsatellitesis
higher than that of mitochondrial DNA,
which could explain why the micro-
satellites could detect a differentiation
between Guinea Savannaand Coastal
Savannathat the D-loop sequencedata
could not detectin our previousresults.
This situation is not unique to the
grasscuttebut hasbeenreportedin some
otherrodents suchs fidd voles, cormon
voles, Dalton’s mouse, Douglas red
squirrels and American red squirrels
(Braaker & Heckel, 2009; Bryja et al.,
2010;Beysardetal., 2011; Chavezetal.,
201).

migration rates were not significant
(except Coastal Savanna-Forest), a
cursory look at the migrant individuals
detectedshows that Forestand Guinea
Savannaexchangeindividuals in either
direction whilst one direction (Guinea
Savanna-Volta Region) was obseved
between Guinea Savanna and Volta.
Interestingly no migrantwas detectedn
the Guinea Savanna population. This
resultsuggests preferentialnorth-south
migrationandindicatesgeneflow among
the different populationswhich agrees
with previousmitochondriakesultswhere
we detectedtwo common haplotypes
among the populations(Adenyo et al.,
2013).Also, only twoprivate allelesvere
found in the Forest populationin the
current result indicating that the Forest
populationis relatively new supporting
theassertiorthatthe grasscutteis mainly
aSavannapeciegJorietal.,1995).
Waterbodiessuchasrivers areknown
to form barriersthat limit geneflow. For
instance,it has beenshownthat a river
servedasaneffective barrierto geneflow
in Europeanground squirrelsin Serbia
(Aosieet al., 2013) aswell asthe entire
speciesrange (dicanovaet al., 2013).
Also, Bryjaet al (2010)found thatrivers
in WestAfrica form effective barriersto
gene flow in Dalton’s mouse. Similar

The fact that we detected four migrants observationswere previously made by

indicates that the populations are not
entirelyisolatedoutexchangendividuals,
albeit at a minimal rate. Both male and
female migrants were detected, which
confirms that not only males but also
femalesdispersefrom their natal groups.
Even though the direction of migration
cannot be ascertained because the

Nicolaset al. (2008)for Praomyssp and
Dobigny et al. (2005)for Taterillus spin
theWestAfrican sub-regionTheeffect of
the Volta River wasclearly evidentin the
studyof Brouatetal. (2009)on Mastomys
erytholeucusAll thesestudiegnentioned
above indicatehat riverscan beeffective
barriergodispersal.
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The splitting of the Volta Region
populaton from the Guinea Savanna
populationis interestingand noteworthy
asit suggestshe effect of humanactivity
on a natural population.The grasscutter
Guinea Savannaand Volta populations
could haverepresente@ne populationin
therecenpastHoweverin 1962 ,ahydro-
electric power plant was constructedat
Akosombo on river Volta to serve the
populaceandbuddingindustriesn Ghana.
As a result, a large man-madelake (the
largestin the world), spanningabout400
kmin lengthand21 km wide,wascreated.
This probablyhadsomeimpacton animal
populationgy hinderinggeneflow across
the lake. Even though grasscuttersare
goodswimmers(Opara,2010),we do not
expectthat they can swim acrosssucha

wide lake We speculate that this situation

may not affect only grasscutterdbut also
manyothermammalghatinhabit Ghana.
Thismaynotbesignificantfor grasscutter
populations because thaye very prolific
and agile. However, there could be
profound efects ofsuch separatioon the
population viability of large mammals,
especially primates which have low
reproduction rate. The effects of
congruction of such dams on faura
populations should therefore be
conddered when embaking on such
efforts in the future in orderto safeguard
populationgromextinction.

No tendencyof isolation-by-distance

was found among the grasscutter
populationgFig. 4) whichisin agreement
with mitochondrial results (Adenyet al.,
2013). This is probably due to limited
number of sampling locdities More
extensivesamplingmay show otherwise,

becaus@resencefisolation-by-distance
has beenshown in other rodentson a
regionalscale(Nicolasetal., 2008;Bryja
etal., 2010).It will beinterestingo scale
up this studyby including sampledrom
differentplacesn the speciegeographic
range to get a beter view of the
grasscutter’s phylogeography. An
advancedtechniquesuch as the use of
ddRAD markers which was recently
developed could aid in large scale
phylogeographistudy of this specieof
immense agricultural and ecological
importancdAdenyoetal.,2017).

In this study we haveshownoneway
of applying the novel microsatellite
markers developedfor the grasscutter
(Adenyo et al., 2012). We have shown
that the markerscan be usedto address
ecological questions such as genetic
diversity, population structure and
dispersabf thegrasscuttem thewild. It
can be concluded that grasscutter
populations in  Ghana are genetically
differentiated according to agro-
ecological zones and the Volta Lake
servesasa barrierto dispersal. Adar as
geneticsof the grasscutters concerned,
thisisthefirst timemicrosatellitemarkers
havebeerusedo studythepopulationsn
Ghanaandof coursehefirst of itskind in
thespeciesange.Theseresultswill form
a baselinefrom which inferencescanbe
made for comparison in future
phylogeographic studies on the
grasscutterAs we advancehe courseof
domesticationtherewill be the needto
determinethe effect of domesticatioron
thegeneticstructureof the grasscutteby
comparingthe domesticpopulationsto
theirwild counterparts.
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