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ABSTRACT

The present study aimed to investigate the Ge-
netic Diversity and productive Performance for
Some Duck Local strains (sudani and domiaty)
using Microsatellite genotyping analysis. From the
hatched duck chicks, fifty day old ones were taken
at random from each strain and reared under the
same environmental, managerial and hygienic
conditions from one day old until they aged 12
weeks (marketing age). The comparison was held
between the two local duck strains for the following
traits: Body weight and body measurements
measured biweekly from day old until 12 weeks
(pooled sex). Body measurements (shank length,
keel length and body circumference) measured at
4,8,12 weeks of age for each strain. All chicks pro-
vided reared on floor pens, feed and water were
provided ad-libitum all ducks chicks fed on two
types of rations: A starter ration (from 0-4wks) and
A finisher one (from 5-12 wks). The results indicat-
ed that There were significant differences in Body
weight at all studied ages between Sudani and
Domiaty strains (except at 2, 6 wks.) in hatching
the average body weight of the Sudanese strain
was 40.80 g however it was 34.12 g for the
domyati strain, At 4 weeks age, the average body
weight of Sudanese strain was 617.21g while it
was 446.38g for the domyati strain, At 8 weeks
age, the average body weight of Sudanese strain
was1490.90g since it was 1235.98g for the
domyati strain and At 12 weeks age, the average

body weight of Sudanese strain was 2211.0g while
was 1691.88g for the domyati strain. Also Body
measurements of duck during early periods of
growth (aged 4, 8 and 12 weeks) was At 4 wks age
there were no significant differences between the
two strains, At the age of 8 wks, the same trend
was observed concerning the absence of the sig-
nificant differences between strains and At the age
of 12 wks, there were significant differences be-
tween the two strains of the breast circumference
only where the superiority was recorded for the
domyati strain, This may be reflected the genetic
differences between the two strains. The results
appeared that the PIC (polymorphic information
content) of most microsatellite sites was lower than
0.5. This means that the selected microsatellite loci
had alow diversity and can reflect the genetic rela-
tionship among Sudani and Domiaty populations.
This assured that both sudani and domyati popula-
tions could be considered as a near populations on
a molecular level.

Key words: Microsatellite analysis, Ducks perfor-
mance

INTRODUCTION

Egyptian Ancestors have known well waterfowl
production since thousands years ago. Ducks pro-
duction occupied the second rank after chicken
production. Waterfowl plays an important role in
poultry industry especially in Egypt. Ducks took an
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increased attention in the last years in Egypt for
production of both meat and hatching eggs. In re-
cent years many researchers gave more attention
to increase meat production (Awad et al 2009 and
Kout El-kloub et al 2010).

Ducks are important source for meat, egg and
fatty liver and the demand on duck meat steady
increased. In addition ducks had natural immunity
against some chicken infection diseases such as
newcasttel, marks and leucosis. Breeding needs
information on genetic background about ducks,
particularly the genetic variation. With the recent
advances in techniques in molecular genetics, the
detailed genetic information of animals is available
with high accuracy compared to the information
obtained by pedigree relationship and trait pheno-
types. Such techniques have been successfully
employed to address the genetic variation and, in
turn, the genetic diversity among different popula-
tions, which can help in breeding programs. The
association between molecular techniques and
conventional animal breeding methods to identify
animals with higher genetic potential tends to max-
imize the genetic gain for the traits of interest
(Schmidt et al 2000).

Molecular techniques have provided new
markers for the study of genetic variation among
these techniques; microsatellite has rapidly be-
come the favorite method for population genetic
studies as it shows advantages over other meth-
ods, particularly, in conservation projects. Mi-
crosatellites are widely distributed in the genome,
and thus these exhibit a high degree of polymor-
phism among breeds and even individuals. The
observed genetic diversities arise from the conse-
quence of genetic drift and mutation. Several stud-
ies of genetic relationships between duck breeds
using the microsatellite method were reported pre-
viously

The aim of this study is to evaluate the differ-
ences both in productive traits and also the genetic
diversity in the populations of Sudani and domyati
(local) strains under the Egyptian environmental
conditions.

MATERIAL AND METHODS

This experiment was carried out at El-Serw
Research Station which belongs to Animal Produc-
tion Research Institute, Agricultural Research Cen-
ter, Ministry of Agricultural and the laboratory part
of this work was done in the laboratories of Fac. of
Agri., Ain-Shams University.

From the hatched duck chicks, fifty day old
ones were taken at random from each strain and
reared under the same environmental, managerial
and hygienic conditions from one day old until they
aged 12 weeks (marketing age).All chicks provided
reared on floor pens, feed, water and normal con-
dition was provided ad-libitum all ducks chicks fed
on two types of ration: A starter ration (from O-
4wks) and A finisher (from 5-12 wks). Composition
and chemical analysis of experimental diets are
present in Table (1).

Table 1. Composition of the rations

Components %

Starter | Grower | Layer
Yellow corn 65.00 | 63.00 | 66.00
Soya bean meal (44%) 30.45 | 15.50 | 21.30
Wheat bran 0.65 17.78 2.94
Di-caphos. 1.80 1.25 1.50
Calcium carbonat (Ca Cos) 1.40 1.80 7.60
Vitamin&minerals mixture 0.30 0.30 0.30
Sodiumchloride (Na ClI) 0.30 0.30 0.30
D.L. Methionine 0.10 0.07 0.06
Total 100.00 | 100.00 | 100.00
Crude protein % 19.20 | 15.20 | 15.67
ME Kcal. / Kg. 2868.00 | 2690.00 | 2746.00

The comparison was held between the two
duck strains for the following traits

A-Body weight and body measurements bi-
weekly from day old until 12 weeks old (pooled
sex).

B-Body measurements (shank length, keel
length and body circumference) at 4,8,12 weeks of
age for each strain.

Statistical analysis

It was done according to SAS, Inst. (2001)
where we used one way ,two way and three way
ANOVA according to the number of main effects
influenced the studied traits

Blood samples collection and DNA isolated:

Twelve venous blood samples were randomly
taken from two duck local breed (6 samples of
each strain) into 3 ml tubes containing EDTA as an
anticoagulant agent. The DNA isolated from blood
samples by protocol Lougheed Genetics Laborato-
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ry Manual 2005. Eleven microsatellite primers were
designed of Maak et al (2000, 2003). The Table
(6) appear Microtallites primers features.
Microsatellite genotyping analysis

Polymorphic information content (PIC) was cal-
culated by formula (Botstein et al 1980); the ex-
pected (He) and observed (Ho) heterozygosity
calculated by formal (Hedrick, 1999); effective
number of alleles (E) calculated by formula (Xiao,
2002).

PIC=1-3m -1 P2i - Zm-1 i-1 2mJ- i+1 2P2i P2j
He = 1- 3mi-1 P2i ;Ho=1-3Nijj/ N ; E=1-/2Zmi-
1 P2i

Where m was the number of the allele, and Pi and
Pj

Were the frequencies of the ith and the jth allele,
respectively.

Allele frequencies were computed by Pi = (2
(ii)+(ij1)+ (ij2)+ ...+(ijn))/)2N, where Pi was the fre-
quency of the ith allele for which i represented the
allele, while j1, j2, ... were the co-dominant alleles
to i, and n was the number of the allele.

Dimensional gel electrophoresis analysis

The blood proteins were analyzed by 2-DE
analysis using the Ettan IPGphor 3 System as de-
scribed previously (Qiu et al 2012). The protein
spots on analytical and preparative 2-DE gels were
stainedbysilverandCoomassieBrilliantBlue G250,
respectively. Subsequently, gel evaluation and
data analysis were carried out using the Image
Master v 7.0 program (GE Healthcare).

RESULTS AND DISCUSSION

Body weight at different age

Mean + SE of Body weight for both sudani and
domyati ducks are presented in Table (2). There
were significant differences in Body weight at all
studied ages between Sudani and Domiaty strains
(except 2, 6 wks was not significant). It reflects the
genetic difference between strains. Similar results
for Sudani and domyati body weight were reported
by Farghaly and Asar (1988), Ali (2005), Awad et
al (2013) and Awad et al (2014).

Table 2. Mean = SE of Body weight for both sudani
and domyati ducks

( Vﬁgeek) Sudani Domiaty  |(P<0.05)
0 40.80°+0.40 | 34.12°:039 | 0.04
2 205.6945.44 | 220.98+7.82 | NS
4 617.21%410.91 | 446.38"30.11 | 0.02
6 951.23:20.06 | 930.21+17.69 | NS
8 1490.90%+11.24 | 1235.98°+13.48 | 0.02
10 | 1851.18%23.10 | 1589.13°+23.81 | 0.01
12 2211.0%45.11 | 1691.88":21.28 | 0.001

Body measurements

Mean of Body measurements for both sudani
and domyati ducks are presented in Tables (3, 4,
and 5). There were significant differences in Body
measurements between Sudani and Domiaty
strains. Also there were significant differences be-
tween the two sexes within each strain noticed for
different body measurement at all studied ages
(Tables 3, 4 and 5). Shank length, keel length and
breast circumstances were significantly longer in
males than females, the same results reported by
Fattouh (1994) and EL-Sayed (1979).

Shank length measurements

Table (3) showed that there were significant
differences due to sex and occurred in shank
length this trend did not exist between strains. also
Sudani and Domiaty males were higher significant
than Sudani and Domiaty females, although Suda-
ni male higher than Domiaty male, also Domiaty
female higher than Sudani female Nestor et al
(1985) noticed that selection program to increase
shank length resulted significant longer shank
length, but in male only. Similar results in shank
length were reported by Ali (2000), El Tehiti
(2001) and Ali (2005).

Keel length measurements

Table (4) showed that The same trend noticed
for shank length existed also for keel length, while
both sex and age affected significantly keel length
with strain did not affect this trait also sudani and
domyati males were higher significant than sudani
and domyati females, although. Similar results in
keel length were reported by Ali (2005) and Ay-
man (2015)
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Table 3. Mean + SE of shank length (cm) for both sudani and domyati ducks.

Sudani Domiaty (p= 0.05)
Age (wks) Female Male Female Male Over | s | sx a | A*S*SX
all age
4 5.28+0.08 | 5.80+0.04 | 5.61+0.02 | 5.55+0.05 | 5.56° | NS | 0.05 | .002 NS
8 5.79+0.06 | 6.95+0.08 | 6.44+0.03 | 6.74 +0.03 | 6.48"
12 6.52+0.04 | 7.41+0.01 | 6.89+0.01 | 7.18+0.01 | 7.00°
Overall sex 5.86" 6.72° 6.31° 6.49°
Overall strain 6.29 6.40
Table 4. Mean + SE of keel length (cm) for both sudani and domyati ducks.
Age Sudani Domiaty Overall ps< 0.05)
(week) Female Male Female Male age S SX A A*S*SX
4 5.29+0.03 5.71+0.03 4.28+0.01 |4.40+0.34 4.92° NS | 0.02 | 0.0001 NS
8 6.93+0.05 7.89+0.01 8.55+0.48 |8.76+0.49 8.3"
12 8.72+0.02 10.24+0.06 | 10.50+0.06 {11.05+0.09 10.13%
Overall sex 6.98° 7.95% 7.96° 8.07%
Overall strain 7.46 7.92
Breast circumstances measurements domyati male higher than sudani male, also

Table (5) showed that age, sex, and strain af-
fected significant breast circumstances which
Breast circumferences of domyati strain exceeded
significantly of their sudani counterparts, also su-
dani and domyati males were higher significant
than sudani and domyati females, although

domyati female higher than sudani female. Fat-
touh (1994) stated the superiority of breast circum-
ferences from 8 to 20 weeks of age in males than
females. Similar results in breast circumferences
were reported by El-Tehiti (2001), Ali (2005), Ay-
man (2005)

Table 5. Mean + SE of Breast circumference (cm) for both sudani and domyati ducks.

Age Sudani Domiaty Overall (p= 0.05)
(wks) Female [Male Female Male Age g SX |A A*S*SX
4 15.08+0.17 | 16.28+0.27 | 17.38+0.30 | 17.36+£0.49 | 16.53c |0.0001|0.04|0.0001| NS
8 20.00+0.17 | 21.98+0.43 | 26.65+0.64 | 26.75+0.44 | 23.85"
12 26.55+0.55 | 29.95+0.65 | 30.75+0.39 | 31.45+0.29 | 29.68%
Overall sex | 20.54° 22.74° 24.93" 25.19°
Overall strain 21.64° 26.06"

Genetic microsatellite parameters

The Table (6 and 7) appear that the PIC of the
microsatellite AY493338 and APHOL in the Su-
dany duck was the medium (PIC = 0.55; 0.54 re-

spectively), but PIC of the microsatellite AY493338
and APHO1 in Domiaty duck was lowest (PIC =
0.41; 0.32 respectively), the locus AJ272578,
SMO1 and Oxy14 have the lowest PIC in both Su-
dany and Domiaty ducks. The average PIC of all

AUJAS, Ain Shams Univ., Cairo, Egypt, Special Issue, 27(1), 2019




Comparative studies on some productive traits and genetic diversity of two local strains 873
of ducks: Sudani and Domyati

sites was 0.35 and 0.32 in Sudany and Domiaty
populations. The last results appear that the PIC of
most microsatellite sites was lower than 0.5. This
indicated that the selected microsatellite loci had
low diversity and can reflect the genetic relation-
ship among Sodany and Domiaty populations of
near populations on a molecular level.While, the
mean number of alleles per locus were 4.9and 4.7
for Sodany and Domiaty populations respectively.
The number of alleles identified at each locus for
each population is considered to be a good indica-
tor of genetic variability (Khan Ahmadi et al 2007).

The maximum observed heterozygosity values
were found for AJ272579 and APHOL loci in both
Sudany and Domiaty ducks populations. The low

Table 6. lllustrate Microtallites primers features.

mean heterozygosity might be credited to the low
number of alleles exhibit in the population, abnor-
mal state of inbreeding values in light of little suc-
cessful populace measure associated with rearing
rushes. Alternate components can likewise cause
an absence of heterozygotes in a populace (Jor-
dana et al 2000). To begin with, the locus can be
under determination, the hereditary bumming a
ride impact with some morphological or gainful
qualities of specific intrigue. Second, invalid alleles
(nonamplifying alleles) may be introduce which
prompt a bogus perception of overabundance ho-
mozygotes. Third, the nearness of populace sub-
structure may prompt Wahlund's impact.

Primer Forward sequence Reverse sequence
codes
AY493338 | ACAGCTTCAGCAGACTTAGA GCAGAAAGTGTATTAAGGAAG
AY493294 | TTAGTAAACTCTTGCCATCT TGTAGTTTAGTTGCTGGATA
AJ272577 | CACTTGCTCTTCACTTTCTTT GTATGACAGCAGACACGGTAA
AJ272578 | AACCAAGACAGAATAATCCTTA GAACACAACTGCTTTGCTA
AJ272579 | ACATCTTTGGCATTTTGAA CATCCACTAGAACACAGACATT
AJ515900 | CCGTCAGACTGTAGGGAAGG AAAGCTCCACAGAGGCAAAG
SMO1 CTTAAGGTATTGTGCTTTATA TGGTCCAAAGGGTGTTCTGAGAA
APHO1 TACCTTGCTCTTCACTTTCTT GTATGACAGCAGACACGGTAA
APHO9 GGATGTTGCCCCACATATTT TTGCCTTGTTTATGAGCCATTA
Oxyl4 GGAAACAGCTATGACCATCCACTACATGGGCATC | GTTATGGCTCATGGGGAAAAAC
Oxyl CAGTCGGGCGTCATCAGTGGGTTAGATGGATG GTTTCCTGCCACATCCCCTCAT

Table 7. Polymorphic information content (PIC), expected heterozygosity (He), Observed heterozygosity
(HO) and number of alleles of Domyati and Sudani breeds duck.

Primer PIC He HO Na
codes Sodany | Domiaty | Sodany Domiaty | Sodany | Domiaty | Sodany | Domiaty
AY493338 0.55 0.41 0.23 0.21 0.20 0.19 2 2
AY493294 0.35 0.24 0.23 0.22 0.25 0.21 5 6
AJ272577 0.32 0.30 0.27 0.20 0.24 0.18 4 3
AJ272578 0.21 0.25 0.22 0.18 0.20 0.19 5 6
AJ272579 0.34 0.33 0.30 0.25 0.26 0.22 7 7
AJ515900 0.44 0.40 0.21 0.20 0.23 0.19 6 5
SMO1 0.23 0.25 0.20 0.21 0.19 0.18 3 3
APHO1 0.54 0.32 0.30 0.28 0.25 0.22 4 3
APHO9 0.32 0.42 0.24 0.24 0.25 0.21 7 6
Oxyl4 0.24 0.32 0.21 019 0.22 0.17 8 8
Oxyl 0.30 0.29 0.23 0.18 0.25 0.19 3 3
Average 0.35 0.32 4.9 4.7

PIC = polymorphic information content
He = Expected heterozygosity

HO = Observed heterozygosity

Na, number of alleles
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