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MICROSATELLITES AND MORPHOMETRIC DIVERSITY AMONG INDONESIAN
LOCAL DUCK POPULATIONS IN LOMBOK ISLAND

Maskur Maskur

Abstract

The genetic diversity of three breed Indonesian local duck in lombok island west nosa
tenggara province locus werg investigated base on morphometric traits and  four
microsatellites marker. Experimental ducks consist of 75 Sasak ducks, 75 Khaki campbell
ducks and 70 Mojosan ducks. Morphometric traits were recorded and statistically analyzed.
whereas genetic parameters of microsatellite loci were calculated using PopGene32. In thas
study J§e mean PIC of the 4 microsatellite loci in all populations was 0472, wherein AY 287
B} the most polymorphic locus with a PIC value of 0.735 and APL579 is a monomorphic
locus with a PIC valwe of 0 (zero). The mean value of observed heterozigosity (Hao) is lower
than expected (Hel, with the value 0,393 and 0472 (Khaki Champbelly;, 0,433 and 0532
(Maojosany; and 0330 and 0451 (Sasak). respectively. This indicates that the population is
heading wowards a heterozygosity deficit and proving that the three populations are not in
Hardy-Weinberg equilibrium. The inbreeding coefficient in the three populations was guite
high with a positive Fis value ranging from 0000 — 0422, Meanwhile, the value of the
senetic differentiation indeks (Far) in all populations is zero (0), indicating that there is no
differentiation between breeds at the observed loci.

Reyward: local duck, monphometnc, microsatellites, heterozyvgosity, inbreeding and differentiation

1. INTRODUCTION

In some countnes including [ndonesia, the practice of breeding and hybridization are
conducted by importing livestock with higher productivity to increase the productivity of
local livestock. These practiced seems o Increase genetic diversity, but the consequences
can threaten the existence of some native livestock. The genetic resources of livestock should
be viewsd as a twure insurance, which has important meaning to improve the socio-
econamic life at present or in the futre. Therefore, it is essential 1o maintain a balance of
breeding and hybridization practices with the conservation of genetic resources of livestock
(Oskam et al., 2004),

In Indonesia, There are several commercial duck breeds currently used for meat and
cgg production for local markets. These local ducks are named according to their location,
such as on the Javaisland, there are Tegal duck, Mojosan duck and Magelang ducks; in Bah
island, known as balinesse duck; in Lombok island, known as sasaknesse duck and others,
Breeders develop local ducks through crosses with imported ducks and produce various
hybrids with distinctive morphological charactenistics and productivity levels (Hetzel, 1985

and Wilson et al., 1997, The enormous genctic diversity of local ducks in Indonesia 1s the



result of breeing practice and production sysiems developed over time by breeders to fulfill
diverse needs in various environmental conditions {Mabaram et al.2017). The availability
of wide biodiversity is an imporant element in the sustainable vse of animal penetic
resources (ANGR) as it enables livestock keepers 1o adapt their amimals 10 changing
conditions (FAD, 20073, Evaluation of the penetic diversity of ducks is essential for the
development and sustainability of production and is very wseful for maintaining and
exploiting the genetic resources of local ducks,

Malecular techniques have provided a nomber of new penetic markers for the study
ﬁ genelic variation among domestk animal. Among the genetic markers. microsatellites
have been comprehensively exploited to access genetic variability as they contribute
information on every region of the genome (Sharma et al,, 20137 and nﬁn:.- clear evidence
of the usefulness for genetic diversity studies (Harivono et al., 2019). In the recent study,
microsatellites were recommended as the most appropriate choice marker for the analysis of
the diversity and populaton structure, or study the evolution of related species (Sultana et
al., 2007; Seo et al., 2006). microsatellites are abundant in copy numbers  and widely
distributed in the genome, codominant and relatively easy 1o produce and analyvze, especially
after suﬁmmu}- amplifying these microsatellite loci by PCR wechnology.

In this paper. we investigated the genetic diversity of 3 local duck population based
on phenctype variability and 4 microsatellite loci as DNA markers. The previous studies in
order to analyze the genetic diversity among Indonesian local duck populatons have been
reported by researchers such as Ismoyowati and Purwanting, (201 1) Rusfidea et al,, (2013);
and Maharani et al.. (2017). This study was conducted to evaluate the genetic diversity of
the Indonesian local duck population on the island of Lombok based on morphometric and
microsatellite markers. The results of this stedy are expected 1o provide scienfic

information for designing breeding strategies and conservation plans.

MATERIAL AND METHODS

Al procedures carried out with the use of animals had been approved by the board
of ethics committee of Faculty of Medicine, Mataram University, Indonesia.
2.1. Phenotype Traits Measurement

Two hundred and twenty local ducks consist of 75 Sasak duuksés Khaki campbell
ducks and 70 Mojosar ducks were reared in a semi-open house cages at the Experimental

Farm of Animal Science Faculty, University of Mataram. All experimental ducks were given



the same feed. namely starter feed (contaiming ?]% Crude Protein and 2806 kecalkg
Metabalic Energy ) for 1-3 weeks old duck and grower feed {(containing 15% Cride Protein
and 2B06 kcal/kg Metabolic Energy) tor 4- 10 weeks old duck. The obzserved vanahles were
body weight, Average Feed Emwerﬂ:m. shank length and diameters and meideadle finger,
fieather colour, shank and bill color. Mﬁ:hnnmric was measurcd during one week when
duck start o produection o 10 weeks (Ismoyowan ef @l 2006}, The data collected were
analyzed using an analysis of variance of one way classification with mathemartical models
by Gomez and Gomez ( 1984)

2.2, DN A extraction, PCR and genotyping

Blood samples for DNA genotyping were collected approximately 1.0 ml from 220
unrelated individuals representing 3 duck breed populations. including 75 Sasak ducks, 75
Khaki Champbell ducks, and 70 Mojosan ducks. Blood samples was collected on Venoject
tube with K2ZEDTA_ and preserved at -25°C for several weeks, The isolation of Genomic
DN A from blood sample was performed using Wizard Genomic Kit following manufacturer
instructions (Promega, Madison, WL, USA).

The PCR analysis was carried out in eppendort mastercvclers nexus gradient
(Eppendorf - Hamburg, Germany ). The reaction mixture was conditioned in a total volume
of 25 pl and contained approximately 100 ng of genomic DNA, 0.5 pM of each primers
(forward and reverse), 1 x PCR buffer (10mM Tris-HCI pH 900, 30 mM KCl and 1.5 mM
MgCl, 5% deionized Formamide. 200 pM dNTP, and 0025 U of Taq polymerase
(Pharmacia). The PCR programs was performed in the following cycles: imitial cyvcle at 94"C
for 5 minutes followed by 33 cycles 94°C for 30 seconds, 60°C for 60 seconds , and 72°C for
W) seconds, then d the next step at 72°C for 7 minutes. Sequence and position of the

HT&HE l. 3]

The amplification products were separated by electrophoresis on 2 5% agarose and
visualized by EtBr staining. The images data was analyaed using the Kodak Digital Science
ID Image Analysis Software. The position of the DNA band on the agarose gel is determined

manually. The size and amount of the allele that appears on the gel is determined on the

primer is presente

assumption that all DMA bands with the same migration rate are homologous, whereas the
alleles with the fastest migration are defined a< allele A, the next is the B allele and so on
(Leung ct al., 1993

Tablel. Sequence and annealing emperatures of the pomer (Sa Y. & Chen G.H., 20009

Les kiuis Prirer sequence [5°33') Buninasaling Allede
Temperature (°C) fragment




Cal LB F: GOAGAGLGGETGTEAGARGC A (N | 175217
R AACACAGCTTCACCICACAG

CMO212 Fr GGATGTTGCCCCACATATTT 850 221—283
TTGCCTTGTITATG & GCCATT
AFLETS ATTAGA GCAGGAGTTA GG AGETD 520 159— 2809
R: GCAL GAA GTGGCTTTTITC
A 2aT F: TGCAGGTAGGTCTTCTGTICTS BOLA 154— 2494
R: GECAGTCCTTTGCTTOGTAA
2.2, Statistical analysis
T The allele frequencies were calculated directly from the observed genotype, The

resulis of calculatnng genetic parameters (Table 2 and 3) were obtained using the
Hicrusabellibe-Tmll:it software. PopGene software (Version 32) was vsed to determine
Effective numbers of alleles (Ne), observed heterozyvegosity (Ho), expecied heterozyvgosity
(He), Shannon’s Information Index (1), fixation indeks (Fis) and ditfferentiation indeks (Fst)
for data as depicted in Tables 4 and 5.

RESULTS AND DISCUSSION
AL Phenotvpe and Morphometric YVariability

EIE average body weight of the three ducks hrffliﬁ weeks 1 o 10 is listed in table
2. The analysis of variance results showed that the body weight and average daily gain of
the Sasak ducks was not significantly different from the Khaki Eﬂml.ﬁll ducks and was
significantly smaller (P < (005) compared to with Majosari duck. The results of this study
showed that the increase in body weight gain in the three breeds of ducks occurred uniil the
age of 5-6 weeks, then growth slowed down the following week. Growth in ducks is
generally the fastest in the starter penod. then slows down in the next growth period
(Rosilawatiet al., 2010). In crossbreed ducks (alabio X peking}), the highest body weight gain
occurred at the age of 6 weeks (Susanti, 20012).

Tabel 2. Average Daily Gaim and Feed Conversion of 3 brees) Tocal deck in Lombok_Indonesia

Eireecd Averape Body Weigha Avernge Feod Avverage Dally Gain
{oTam ) Conversion [orameiday)
L 2
Hisik 52458 917, Ba" Ian” 13,73"
Khaki Casmglell 41 50" CHIT 3.00F 13 40=
Majosari E'EHEIJ-I:I“ 1124 64" 40t 15, HI=
Keleramgan: superscripl yang berbeda pada kolom yang ssma menesjukkan perbecmn vang nyaia | P<0 05)
&

The difference in body weight and average daily gain between the three breeds of
ducks indicates the type of production of the ducks. Khaki Campbell ducks and Sasak ducks



are true laying ducks, where the characteristics of laying ducks mnclude small bodies
(Soegeng Poet al,, 20008), while Mojosan decks are dual-purpose ducks that produce eggs
and ﬁ:udu-:e meat with a larger body size. The ditferent of body weight and averape daily
gain in this study was due o genetic factors because environmental effects has been
made uniformly. Ismoyvowati et al. (C2006) reported that when the affects of the environment
are uniform, phenotypes that appear will showed the genetic capability,

Quantitative and qualitative trai such as feather, shank and bill color, shank lengeh
and dﬁﬂﬂr:‘f:’l“.‘fél’ld muddle  finger length were the basis of a selection process and
breeding duck . According to Yakubu and Ugbo (201 1), comparison of phensivpe based on
marphological characteristics could be representing of genetic differences. The results of

morphemetric traits measurement 15 listed in table 3,

Tabkle 3. Morfometric and Colours of Bill, Shank and Feathers at 10 weeks

Yariahle Sasak Khaki Camphell Muajosari
Shank and Middlke finger
shank length (cm} 5, E£0 56 5704053 5834059
shank diameters (cm) W 1090 0% | 140 17
middle finger length{cm) ¢ 52.0,7) f.52:40,69 6.53+0,74
Postur Tubl slightly uprisht slightly ugpriglit thez body showed like
posture, cylindrical- posture with @ long  hottle, relativiely big
shaped body and and shender neck and nearly vertical
slender {elevation elevation angle + {elevation angle +
angle + 45 drajat) 35 Fiig}
Colours of
Bill Black . Black and Yellow Black
Chocolate
combination
Shank Black Yellow Light yellow
Feathers In generl, the whole  The whole body s The body is strimed-
body 1s light broswn dommuted by khoki  reddish brown, while
and the tips of the color the head, neck and
wings are white chest are black and the
flanked by dark botom iz whitish
brovwen  black

In gencral, the coat color pattern of Mojosars ducks 15 dominated by a siriated -
reddish-brown color. However, other colors are also found in the population such as the
combination of siriated color with white stnpes on the neck and chest arca. The appearance
of color variations is thought to be caused by a recessive color segregation pattern. because

the chances of emergence are relatively small {Suparyanto A.. 2003). The color pattern of



the Sazak duck tends o be more vaned than the Khaki Campbell and Mojosar ducks, In
peneral, Sasak duck have a hight brown color on the whole body and the tips of the wings
are white flanked by dark brown/black. However, several rezsearchers also reported that there
wene several vanations in the color of the Sasak duck, such as black - dark brown on the
whole body with ditterent vanations {Tamzill MH and Indarsih B.. 20017). Phemotypic
varation is thought to be dee o the intensity of unstrectured owt-crossing, although one of
the parental sources comes from one family.

The shank length and dicmeters and smuddle finger length were morphometric traits
that reflects the duck’s size and height. Data of shank length of Sasak. Khakis Campbell and
Mojosari ducks gathered in this study are 578 £ 056 cm ; 3.70 = (0,53, 583 2 0.59 cm.,
respectively (Table 33, The score is shorter than those of Tegal duck (6.72£0.56 cm).
Magelang ducks (7.1020.51 cm), and Cirebon ducks (6. 352050 cm) (Setnoko et al., 2005),
but the same as Damaking ducks and Twer decks (3 8820044 cm) (Sofiyana et al., 2003),
Therefore, based on the length of the shank, the three breeds of ducks are classifhed as

medium size

B. Genetic parameters of microsatellite loci

In the present study 4 microsatellite markers were chosen for turther analysis the
gcﬁtic diversity of 3 breed Indonesian local ducks population. En: senetic diversity of the
3 local duck breeds at the 4 microsatellite loci w:rifstimntu:d. A portion of amplification
results showed in Fig. 1-4. The results of calculating gnzﬁ[i-.: parameters (Table 2 and 3) were
obtained using the Microsatellite-Toolkit software. Effective numbers of alleles (Me),

ohserved heterozvgosity (Ho), expected heterozygosity (He). Shannon’s Information Index

(L, Fis= fixanon indeks and Fst= differentianon index swere calculated vwsing PopGene3 2,

WO RS B R B BE EC BR[O B R 82 HE AH BH HID BR B

Fig | . A podica ol PCA seesll o CROS 1 o= sgorzom gl B = 100 b mowrioer

B A8 BB EBE B0 20 SE D3 DE BE B0 B0 BC B0 BO BO O BC EE B0

Fig 2 & portioeof PCR resu it of CARMES on agasoes pod . M = 103 be s

B A0 EF EE BT B0 FE BA OB BD A0 TF A0 EE OBE A B0 DD D

Fig 1. A posicn ol PCR resu it of Y307 on sgerces gel B = 100 b morker
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The effective Emtﬂzr of alleles 15 the number of equally frequent a&cl:s that woubd
take o achieve the same expected heterozy posity in population and aften vsed o assay the
eftfect of alleles in each population and to reflect the genetic vanation expressed by inverse
homozygosity, Estimating the value of heterozyposity has an important meaning. namely to
get an idea of genetic variabality {Marson et al. 2005) and 1o know the level of polymorphi sm
of an allele and the prospect of the population in the future (Falconer & Macay 194946,
Genatie diversity can be estimated as the average level of heterozyzosity in the population,
the number of alleles per locus and the percentage of podymorphic loci (Soysal 2004 ).
Tabel 4. Genic Variation Statistics For AL Lot (Mei, 1987)

LiMCLUS ™ b1 Me i Ho He Fis =t i
AYIRT 220 L] 4355 1.532 (. [ Tt (169 (1 H 1,735
CNIOREL 219 EELLI] 315 .22 (4935 (6% 0274 CLHI 0G1s
CALHAS 2240 EXLLL 2.5 1 Ax )4 407 617 (1.5349 CLH 05345
APLSTS 219 RN | AHAI A A LidNn] L AAHI LILHA] CLH LR
Mlwmm 2195 3251 2767 b2 i385 hE1H i 1HL LI AT

HEu:lqu'l-lu size; Ma=(b served number of alleles: Ne=Effective number of alleles [Kimura and Crow (19621];
I=Shanmn's information index | Lewontin £ 1972)]: Ho=0k=ery ¢ heternzygosity: He=BEupected heternaygosity
PIE':p:{ymutﬁc informmesion content, Fis= fixation indeks and Fai= differentiaion iondes,

The number leles for the 4 microsatellites in the 3 duck breeds analvzeed was 13,
with a mean of 3.25 (Table 2). The highest number of alleles was 5 (AY2587) and the lowest
was | (APLSTY). The mean number of alleles of the four loci in the analyzed popalation (Na
= 3.25) was lower than that of thg four breeds of Chinese indigenous laying-type ducks at
the same four loci (Na = 5.25, Su et al. 2009, The mean number of alleles of the CAUDIEG
locus in the 3 anal vezed breeds (Ma = 3) was also ﬁund 1o be lower than that of the 4 Javanese
duck breeds (Na = 6, Maharani et al., 20017). Acconding to Barker (1994), microsatellite
markers vsed in genetic distance estimation should have more than four a11e1eenm reduce
standarnd errors in distance estimation. Meanwhile, according to FAQ standands, a minimum
of four different alleles per locus is required for the assessment of genetic variation and
differences within and between populations, Thues, the 2 microsatellite loci AY2ET and
CMO21 1 used in this study showed sufficient polymorphism to evaluate genctic vanation
within .ﬂd between local duck populations in Indonesia,

By definition, expected heterozygosity represents the probability that @ randomly
selected individoal from a population in Hardy Weinberg equilibrium is heterozveous,



whereas observed heterozveosity indicates the effective proportion of heteroeypous
individuals ar each logus (Carco et al,, 20018). The results of measunng the heterozygosiry
valpe of each locus in all samples are presented in table 2. The He "-"i]lLIHF higher than Ho
for 3 polymorphic loci except APLST9 which is a monomorphic locus. The mean value of
phserved heteroziposity (Ho) and expected heterorigosity (He) in all loci and populations
also revealed medium 1o high genetic diversity. with the valee 0385 and 0518, respectively.
The expected mean heterozygosity of L3518 indicates that the genetic diversity being
chserved in the local duck population on the 1sland of Lombok 15 the same as the previous
study on local ducks on the island of Java reported by Maharami, et al., 20001 7. This moderate
penetic diversity is a good substance in determining breeding strategies | especially in small
pﬂpulnﬂm.

FPIC measures the quantity of information per microsatellite and depends on the
number of dentified alleles and allele frequency (Purwantini and Purwantim 200007,
Polvmarphism Informarion Comrens (PIC) 15 the ability of a genetic marker 1o detect
the pedyvmorpfisomn among  individuals of a population, and often wsed to measure the
informativeness of a ﬁnetic miarker for linkage studies. In this study, the mean PIC of the 4
muicrosatellie loci in all populations was 0,472, with 3 microsatellite showing highﬂmsi:}'
(Table 2} and | locus producing monomorphic for all three races. AY!HT'ﬂ the most
polyvmaorphic locus with ﬁ[ﬂ value of (L7335, and APLST9 is a monomorphic locus with a
PIC value of 0. Bolstein et al. {1980} classified the PIC value as highly informative (PIC >
0.530), reasonably informative (0,30 > PIC > 0.25), and slightly informative (PIC < 0.25),
Thus, three loci (AYZISET, CMO211 and CAUDOBS6) were highly informative loci and could
be wsed for further genetic analysis in the studied population and one locus, APLSTY, could
not be wsed, The resulis of this stndy did not differ from Su et al. 2009, which included
AY2RT, CAUDOS6, CMOZLL, and APLST9 for genetic diversity analysis of Chinese
indigenouws laying-type ducks. In the study AY2ZHT had the highest P1C (0695 ) compared to
CAUDORe, CMO21 1 and APLST? ar 0682 respectvely: 0.309 and (00.348. The APL5TY
locus was also found as a monomornphic locus (1 allele) in Jinding breed ducks with PIC (.
Analysis condocted by Carco et al. (2018) in the population of Italian and Polish duck breeds,
the CAUDOSS locus also showed a high PIC value of (0.735.

C. Genetic diversity within the breeds
Genetic diversity among breeds is indicated by the number of alleles, Ho, He and

PIC values which are basic measures and provide important information for individoual and
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population discrimination (Seo et al., 20016). The results of measuring the value of genetic
diversity among the 3 local duck breeds are listed in table 3, Lokus AY 287, CAUDOSS and
CMO211 showed a wide varation among populations. Different microsatellite loci showed
high variaton within each population and the same locus also showed high variaton between
populations. AY287 has the highest observed heterozygosity values for 3 breeds namely
.71 1 (Khaki Champbell), 0.627 (Mojosary and 0.580 (Sasak). Meanwhile, APL379 was
found as a monomorphic locus in 3 populations, where there were no Eftern:-z:.-gu:rus
individuals, Carco et al, (2018) showed the average observed heterozyposity for the Polish
population, 0.692 and 0652, respectively, while the Italian breeds had lower valves: 0.450
for AGY and 0.372 for AMG. Khan Ahmadi et al {32007} also found similar levels of genetic
vanation within the Peking and Muscovy populations with values of heterozygosity of 0,530
and 0440, respectively.

Table 5. Genetie diversity messures in Indonesian duck populations across 4 microsatel hie loch

DICE LOCUS M Ma Ne I Ho He HWE FPIC Fis
K haki AY2RT T5 OS50 3TES 1439 0711 D743 O 087 D452

. ‘ CRAO2 Fa 2Hd O 1923 0673 0480 0482 08543 0364 D
Champbell

CAUDOEG 75 3000 2919 14085 03850 0664 04 D5E3 D422
AFL 5749 73 TAHDY 1A O OfWHy e DMy b (b D

Mean a5 XTS5 2407 0T 0.3MF  DATI 023 D410 D014
AY2RT T 50000 4579 1397 0627 OA0 0002 0762 B2
Mojosan CMIO21 O 4000 35TT 132 0623 02K Ofhd4 D6eT2 0 052

CALUIEG 70 340y 2438 O8H0 0480 0596 Oy 0516 6156
AFL 574 FLl TAHD 1 A0 O OfWHy D DMy Ao b

MMean FO.0 5,250 2974 0976 0433 055X 0002 0458 0,052
AY2RT T 4000 2614 1008 0580 0624 0204 0330 005D
Sasnk S L ¥4 FAHY 2 R530 0 14335 038D DA26 04l 0,550 1 386

CAaLUIIEG 750 340y 2204 O0R5T 0368 55X 043 D442 b 380
APL 570 TS5 100 1 00 G0 OOEHY DNy e 0 0 HD

Mean T4, 75 L7500 EA12 0750 033 0451 0052 0386 0,197

M= Samyple size; Ma=0Obeerved number of alleles; Me = Effective number of alleles [Kimra and Crow {1964 ];
EERhannon's Information index [Lewantin { 1972)]: Ho=0hserve heternzvposity: He=Expected heteroeygosity;
PIC =pol ymcapiic imformation comtent; HWE= Hardy-% cinberg equilbrum: and Fis= hixation indeks.

3]
In our study, the observed heterozygosity for all I-nn:usarui all population arround

0000 e 0,711 and the expected heterozygosity 0000 o (0.803. The mean value of observed
heterozi gosity (Hop and expected heteroxigosity (He) in all loci and each population reve aled
medivm e high genetc diversity, with the value 0,393 and 0,472 (Khaki Champbell); ﬂ,-lﬁ
and 0,532 (Mojosari); and 0330 and 0,451 (Sasak), respectively. The mean value of
observed heterozygosity obtained in this study is lower than expected. indicanng that the

population is heading towards a heterozy gosity deficit and proving that the three populations



are not in Hardv-Weinberg equilibnum (Table 3). The Hardy-Weinberg equilibrium nest
(HWE) confirmed that all loci in the three populations deviated significantly from HWE,
except tor the CMOZI1 locus in khaki Champbell ducks and AY2RT in =asak ducks,
Maharanmi et al., 2007 also reported beterozy gosity deficit and Eu-d_-..--WEinl:rerg equilibrium
deviation in a population of 4 Javanese duck breeds where the mean value of observed
heterozyvgosity (Hod and expected heterozygosity (Hed i all loci and populanon were 0,465
and 0,580, respectively. Several factors cin contribute towards a heterozy potes dehicit. First,
the locus is under selection pressure. Second, inhreeding mayv be common in the population.
Third, the Wahlunds effect because the presence of a population substructure {Nei, 1987,
Peter et al.. 2007) and genotyping ervors are likely due to low sample quality (Monn et al
2009, In our research, the deviations from HWE suggest that these loci may be under
selection pressure and inbreeding occurs at some loct in all populations.

In addition to the HWE test, we also evaluated genetic diversity among populations
uzing the F Wright statistic. Fst is calculated 1o estimate the proportion of wotal genetic
varation doe o differentiation between populations, while Fis provide an explanaton in
terms of inbreeding coefficients. The individual inbreeding coefficient relative 1o the
subpopulation (Fis) can be positive or negative, while the esumated value of the genetic
differentiation index between populations (Fst) is always positive. Wu et al. (2008) reported
thiat when there 15 no differentiation. the Fst valoe is O and when the alleles berween
populations are quite different. the Fst value 15 egual 1o 1. In our study, the inbreeding
coefficient in the three populations was guite high with a positive Fis value ranging from
D000 — 0422, This indicates the presence of inbreeding and low heterozygosity at this locus,
Meanwhile, the value of the genetic differentiation indeks {(Fst) in all populations is zero
(), indicaring that there is no differentiatnon between breeds at the observed loci. These Fsi
resulis sugeest that there s no gene fow between different breeds and, eguivalently,
relatively high reproductive isolation within the same breed. In contrast to our study, several
reports showed moderate genenc differentiation in duck populations in Java with Fst value
= 0093 (Maharani. at al., 20007), Beijing and Cherry Valley duck. Fst = 0075 {Wu et al |
2001, Chinese indigenous laying-type ducks. FST = 0,184 (Su dan Chen, 2009), and asia
duck, Fst = 0,135 (Sultana et al., 2017}).

In general, in the three populations (breeds) studied, deticits heterozygote and a low
0 moderate level of inbreeding have been observed. Some of the most likely reasons related
to this phenomenon are: 1) uncontrolled mating with an unbalanced sex ratio {male: female),

2] breeders do not have a pedigree recond/reference tamily structure, and 3) selection at the
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breeder level based on the plumage color and morphometric traits o improve the
performance of duck production. The use of limited stock of males to mating pracuces in the

population and selection at the phenotypic level resulted in a deficit heterozyzote,

CONCLUSION

Characterization of three local duck breeds vsing a panels of 4 microsatellite showed an
pocceptable level of genctic diversity from the perspective of genetic conservation. The
analvzed microsatellites had moderate to high PIC ﬁ’lllﬂﬁ with the number of alleles in
accordance with the FAQ minimum standard, except for the APL379 locus. The mean value
of obscrved heterozygosity is lower than expected, indicating that the population is heading
owards a heterozygosity deficit and inbreeding coeffcient of an individual relative o the
subpopulations {FI5 ) obtained in this study was quite high with positive value in three local
duck populations. Therefore, it 18 necessary to rearrange the breeding system properly to
avord inbreeding depression. The genetic index of populaton based on microsatellite data
can provide basic intormation in developing brecding and conservation strategics to protect
the germplasm of local Indonesian ducks. However, in the utilizaton of genetic resources,
phenotypic information 15 also very much needed in relation to efforts w0 Increase
productivity. Therefore, the combination of morphometnc with microsatellite data will be

very necessary in conducting breeding and conservation programs in a sustainable manner.
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