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Abstract

This research was taken to improve the performance of native duck. Two
native duck varieties, Rupali and Nageswari of 6% generation were
selected aiming to increase their laying performances. A total of 540
ducklings of both genotypes were hatched and brooded in brooder
house. Male and female ducks were separated and marked with wing
band at 12 weeks of age. At 40 weeks of age, a total of 300 ducks of
both genotype were selected on the basis of selection index comprising
the parameters of age at first egg, body weight at first egg, egg
production % and egg weight. The individual with the higher total score
was selected for breeding purposes. Selected male and female ratio
were 1:5 using natural mating. The selection intensity and expected
selection responses of selection criteria of two duck genotypes were
estimated. Selection responses for ASM (day), egg weight (g) and egg
production rate was -1.84, 1.08 g and 0.45 in case of Rupali and -1.66,
1.35 and 0.73 for Nageswari, respectively. Egg production % was
numerically higher in Rupali (60.12%) than Nageswari (58.41%). Egg
weight (EW) and feed intake were significantly differences between two
native ducks where both higher values were found in Rupali (EW 64.83g
and feed intake 134g) than Nageswary. Egg shape index was
significantly higher in Rupali (76%) than Nageswari (75%) duck. In
conclusion, Rupali ducks showed better production performance and it is
suggested that selective breeding of duck may have significant impact on
the development of native duck.
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INTRODUCTION

The livestock as a subsector of agriculture contributing 1.9% of total gross domestic
production (GDP) of Bangladesh and total 63845 million number of ducks directly
impacted (DLS, 2023) on livestock production. Native ducks have been raised in
Bangladesh for centuries for meat or eggs, hence ducks are one of the most important
commodities among other livestock. Traditional duck farming has been practiced for
centuries (Parvez et al., 2020). Ducks are herded in rice fields, canals, and rivers to
obtain their feed. Native ducks have great potential, but they have a low appreciation
compared to exotic breeds. There is a general assumption that exotic breeds are better
(Ali et al., 2021; Ali, 2018; Hossen et al., 2019). Due to this, indiscriminate breeding
and the associated risk of losing some of the genetic potential of local breeds cannot
be avoided. Numerous studies indicate that exotics are not always better than local
breeds (Ali, 2020; Ali and Islam, 2021; Rahman et al., 2018; Paul et al., 2017). A
native duck is a genetic resource that contributes to the biodiversity of our nation and
preserves its genetic diversity. The performance of our native ducks has been
improved in order to meet the increasing demand for meat and eggs. Bangladesh
Livestock Research Institute (BLRI) has been selecting two native duck genotypes,
BLRI duck 1 (Rupali) and (Nageswari) for generations. Rupali has dominant white
plumage throughout its body, whereas Nageswari has a white breasted black body.
The local Nageswari variety originated in the Sylhet district (Zaman et al., 2005),
while the Rupali variety is widely distributed throughout the country (FAO, 2004). In
order to raise ducks successfully, breed quality is an important factor-particularly egg
production. Substantial improvement in egg production has been achieved through
application of quantitative genetics methods but further improvement in egg number
has to be done through traditional selection traits (Luc, 1996). There is an ongoing
research program in this area. Thus, the purpose of the study was to determine the
performance of 6" generation Rupali and Nageswari ducks under intensive
management conditions.

MATERIALS AND METHODS
Experimental ducks

A total of 550 ducklings of Rupali and Nageswari were used to evaluate the
productive and reproductive performances at 6" generation (G6). Ducklings were leg
banded at day old age and were individually weighed and transferred into the
brooder. After 4" week of age they were reared in floor under intensive management
condition. All the birds were reared in a natural-ventilated duck house and providing
16h photoperiod with 12h sunlight and 4h artificial lights. Each pen was equipped
with an individual feeder and drinker. Adult duck were housed in an open sided shed
with concrete floor and maintained through family mating system. The male and
female were separated after 12 weeks of age. At 40 weeks of age, on the basis of
selection criteria (egg at first lay, egg production and egg weight), 30 males and 150
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females were selected both Rupali and Nageswari genotypes and the desirable mating
ratio was 1:5 in an intensive pen. Egg production data of individual duck were
recorded keeping them individual coop during egg laying period that is from evening
to 8 am.

Feeding management

Starter ration was fed from hatching to 8" week, grower ration from 9" to 16" week
and layer ration thereafter. The diet composition is given in Table 1.

Table 1. Composition of feed supplied during study

Type Moisture %  ME (Kcal/kg)  CP% CF% Ca% Auvailable P%
Layer starter 10 2900 19.50 4.75 1.00 0.5

Layer grower 10 2950 16 4.75 1.50 0.46

Layer layer 10 2900 17 4.60 3.50 0.42

Feed and water were given ad libitum. Each pen was equipped with an individual
feeder and drinker. Water also provided ad libitum twice daily in the morning and
evening. Feeders were cleaned twice in a week and drinkers were cleaned every day.
Leftover of the feed was measured every day in the morning.

Lighting management

All the birds were reared in a natural-ventilated open-sided house. Lighting schedule
in grower house was set to 14-hour light and 10-hour dark cycle. At the beginning of
14 week the length of photoperiod was successively increased and from 16 week of
age a 16L: 8D light program was applied, where providing 16h photoperiod with 12h
sunlight and 4 h artificial lights on between 06.00 and 22.00h. Light intensity at the
height of bird’s eye was about 30 lux. The management conditions were kept
identical as far as possible for all the hatches.

Vaccination

Duck plague and duck cholera vaccines were given to the Rupali and Nageswari
ducks as per schedule (Table 2). Medication was given as per recommendation.
Proper bio-security and hygienic management was taken for better healthy birds.

Table 2. Vaccination schedule of Rupali and Nageswari ducks

Age (day) Name of Vaccine Route Dose/Duck
First dose 21d Duck Plague Inject thigh muscle 0.5 cc/bird
Second dose 36 d Duck Plague Inject thigh muscle 0.5 cc/bird
Repeat each 6 months interval Duck Plague Inject thigh muscle 1 cc/bird

First dose 56 d Duck Cholera Inject Subcutaneous 0.5 cc/bird
Second dose 71 d Duck Cholera Inject Subcutaneous 0.5 cc/bird

Repeat each 6 months interval Duck Cholera Inject Subcutaneous 1 cc/bird
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Data recorded

Ducks were individually weighed weekly to determine the mean population weight.
Body weight, feed consumption and feed conversion ratio (FCR) were measured
weekly up to 12 weeks of age. The male and female were separated and marked with
wing band after 12 weeks of age. Individual egg production was measured by caging
each duck in the evening, taking it out of the cage early in the morning and recording
the characteristics of the eggs laid. Body weights were measured before egg laying
cycle started. The age at first egg and body weight of first egg were recorded

Egg quality measured

The external traits were recorded for each egg are- egg weight, egg length or vertical
diameter, egg width or horizontal diameter, shape index which was defined as the
ratio of the length on the width measured to the nearest 0.1 mm, egg shell thickness.
Broken eggs were not used. Egg weight was measured to the nearest 0.01 g while the
shell thickness was measured with a precision of 0.01 mm using a Vernier caliper.
The egg shape index was calculated for each egg using the formula of Reddy et al.
(1979). The albumen index was measured according to Heiman and Carver (1936)
formula. The yolk index was calculated according to Wesley and Stadelman (1959)
formula. Yolk color was determined by comparing with the Roche Yolk Color (RYC)
Fan (RYC, F. Hoffman-la Roche and Ltd., Switzerland) depending on visual
comparison according to Vuilleumier (1969) and Haugh Unit (HU) was calculated
using the formula suggested by Haugh (1937).

Selection criteria

Sexing was done at 12" week and thereafter both the sexes were kept separately in
growing pens. After separation of sexes, one male duck and five female duck were
set for breeding purpose and marked with wing band to identify them. At 40 weeks of
age, a total of 150 ducks were selected of each on the basis of selection Index
comprising the parameters of age at first egg (day), body weight at first egg (g), egg
production (%) and egg weight (g).

The selection Index was computed by the following equation:
Selection Index (1) = bixy +hoXo +............. + bnXn

Where, X1, Xa,....... xn represent the phenotypic value for the trait
by, ba,....... bn denote the relative weight given to each of the trait

The total score was obtained from above calculation is a selection index. The
individual with the higher total score was selected for breeding purposes. Both index
selection and independent culling levels were used to select duck. Male drakes
selected with female ducks that were produced by different sire. Forty males were
selected and the desirable mating ratio was 1:5 in an intensive pen.
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Prediction of expected selection response

Expected selection response in two types of native duck genotype for egg production,
egg weight and age at sexual maturity was estimated for foundation stock using the
following equation (Falconer, 1981)

R= 1% h?xSr
Where,
R= Expected response in mass selection

h?= Heritability of egg production, body weight, egg weight and age at sexual
maturity

Sr= Selection differential for duck
Selection Intensity
i= Selection differential/Standard deviation of population mean
Statistical analysis
All recorded data were analyzed by t-test.

Results and Discussion

The mean body weight, weight gain, feed intake, and feed conversion ratio (FCR) of
Rupali and Nageswari ducks from 0-12 weeks of age are shown in Table 3. There
were no significant differences in the performance of the duck genotypes in terms of
live body weight, body weight gain, feed intake, and feed conversion.

Table 3. Growth performances between Rupali and Nageswari ducks from 0-12
weeks of age

Parameters Age Rupali Nageswari SEM Level of
(Weeks) significance
Body DOC 39 37.47 2.43 NS
weight (g) 4 421.16 397.53 3.71 NS
8 917 884.5 6.561 NS

Mean 12 1270 1200.5 9.36
WG (9) 0-4 382.16 359.53 3.532 NS

5-8 495.85 486.97 4.317 NS

9-12 353.01 316 4.143 NS
Mean 0-12 1231.1 1162 10.671

FI (9) 0-4 645.87 478.85 8.971 NS
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Parameters Age Rupali Nageswari SEM Level of
(Weeks) significance
5-8 1165.25 1131.97 9.184 NS
9-12 1291.19 1241.6 14,714 NS
Mean 0-12 3002.31 2852.42 21.542
FCR 0-4 1.69 1.331 0.943 NS
(Feed: 5-8 2.3 2.325 0.982 NS
Gain)
9-12 3.657 3.929 1.182 NS
Mean 0-12 2.44 2.454 1.012

BW: Body weight; WG: Weight gain; Fl: Feed Intake; FCR: Feed Conversion Ratio; DOC: day old
chicks

Rupali and Nageswari ducks weighed 39g and 37.47g, 9179 and 884.5g, and 1270g
and 1200.5g at day old, 8" and 12" weeks, respectively. Islam et al. (2014) reported
mean day-old body weights of 40.10g and 36.24g which were similar to the present
study. The 8" week body weight was found to be lower, while the 12" week body
weight was found to be 100g higher than the present study. From 0 to 12 weeks of
age, Rupali gained 1231.10g and Nageswari gained 1162g. Up to 12 weeks, Rupali
and Nageswari ducks consumed 3002.31g and 2852.42g of feed, respectively. In the
0-4, 5-8, and 9-12 weeks, Rupali's FCR was 1.69, 2.3, and 3.65, while Nageswari's
was 1.33, 2.3, and 3.9. Up to 12 weeks, Rupali had a mean FCR of 2.44, while
Nageswari had a mean FCR of 2.45.

Table 4 shows the differential selection, selection intensity, and selection response in
the sixth generation (G6) of Rupali and Nageswari ducks. After selection, Rupali and
Nageswari ducks reached sexual maturity at 144.40 and 142.64 days, respectively. In
Rupali and Nageswari ducks, ASM was reduced by 4 and 2 days, respectively. This
study was better than Khatun et al. (2020), who reported ASMs of Rupali and
Nageswari ducks at 150 and 155 days, respectively. In Rupali and Nageswari, the
selection differentials were -4.62 and -1.65; 2.17 and 2.70; 3.02 and 4.88,
respectively. The intensity of selection for ASM, egg weight and egg production
were -0.36 and -0.13; 0.32 and 0.23; 1.23 and 0.45 for Rupali and Nageswari ducks
as well.
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Table 4. Selection differential, selection intensity and selection responses in 6™
generation (Ge) of Rupali and Nageswari ducks

Genotype Traits Before After Selection Selection Selection
selection selection  differential intensity responses
Rupali ASM (d)  149.02 14440  -4.62 -0.36 -1.84
EW(g) 55.36 57.54 2.17 0.38 1.08
BW(g) 1705.75 1758.63 52.87 0.38 26.43
EP %) 60.69 63.71 3.02 0.45 0.45
Nageswari ~ ASM(d) 14429 14264  -1.65 -0.64 -1.66
EW(g) 52.07 54.78 2.70 0.69 1.35
BW(g) 1606.89 1683.96 77.06 0.74 38.53
EP %) 58.40 63.29 4.88 0.80 0.73

ASM: Age at sexual maturity, BW: Body weight, EW: Egg weight, EP: Egg production, EM: Egg Mass

As reported by Khatun et al. (2020), the intensity of selection for Rupali and
Nageswari ducks were -0.12, -0.13, 0.32, 0.23, and 1.23, 0.45, respectively, in 5"
generation. As a result of selection, age at sexual maturity was expected to decrease
by 1.84 and 1.66 days in Rupali and Nageswari ducks, where egg weight was
expected to increase by 1.08g and 1.35g and egg production % was also expected to
increase by 0.45 and 0.73 for Rupali and Nageswari ducks as well.

The egg production performances of two strains of BLRI-1 (Rupali) and BLRI-2
(Nageswari) at 24-40 weeks of age are shown in comparison in Table 5 below:

Table 5. Egg production performances between Rupali and Nageswari at the age of
24-40 weeks of age.

Parameters Rupali Nageswari SEM Level of
significance

Egg production %  60.12 58.41 1.03 NS

Egg weight (g) 64.832 61.30° 0.61 faled

Egg mass (g/d) 39.002 35.81° 0.77 *

Feed Intake (g) 1342 130.38° 0.64 *x

FCR 3.46 3.75 0.08 NS

FCR= Feed conversion ratio; Means on the row with different superscripts are statistically significant;
**= (P<0.01); *= P<0.05

The egg mass production (g/b/day) of Rupali ducks (39.00g) was significantly higher
than that of Nageswari ducks (35.81g). According to Khatun et al. (2020), Rupali and
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Nageswari ducks produced 40.24 and 37.55 eggs per duck in G5, which is slightly
higher than the present results. A study by Bhuiyan et al. (2018) determined that
Nageswari ducks produce 32.40g of eggs per bird per day. A study by Islam et al.
(2014) reported that Deshi duck eggs produced 31.69g of eggs per bird per day,
which is lower than the present study. There was a highly significant difference in
egg weights between genotypes (P<0.001). The egg weights of Rupali and Nageswari
ducks were 64.83g and 61.30g, respectively (Table 5). For laying traits, our results
are similar to those reported for Brown Tsaiya ducks with egg weights of 64.2g and
67.8g at 210 and 280 day of age, respectively. Sharma et al. (2002) reported higher
egg weight in Nageswari ducks (62.45g) and Mahanta et al. (2009) reported higher
egg weights in Chara-chamballi ducks (71.6g) of Assam. But Khatun et al. (2020)
found that in Gs there was no significant difference in egg weight among the
genotypes. The average feed consumption of the Rupali and Nageswari ducks was
134.00 and 130.38 (g/bird/d), respectively, and highly significant differences were
found between the genotypes (p<0.001). BLRI (2001) reported higher feed
consumption in deshi ducks (178 g/b/d), whereas Bhuiyan et al. (2018) reported
higher feed intake in Nageswari ducks (154.85 + 2.27 g/b/d). During the lying period,
the feed conversion ratios were 3.46 for Rupali ducks and 3.75 for Nageswari ducks,
and no significant differences were detected (P>0.05). Bhuiyan et al. (2018) found
the feed conversion efficiency in Nageswari ducks was 4.63+ 0.21, which is more
than the current observation.

A comparison between the egg quality parameters of Rupali and Nageswari ducks is
presented in Table 6 below.

Table 6. Comparative egg quality parameter measurements of Rupali and
Nageswari at 30 weeks of age.

Parameters Rupali Nageswari SEM Level of significance
Egg

weight (g) 66.70 64.93 0.770 NS
Length (mm) 58.98 58.8 0.287 NS
Width (mm) 45.13 44.12 0.296 *
Albumen

Height (mm) 9.94 9.50 0.38 NS
Width (mm) 57.94 62.0 1.95 NS
Length (mm) 82.31 85.88 1.49 NS
Yolk

color 8.46 8.77 0.165 NS

Height (mm) 18.88 18.51 0.171 NS
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Parameters Rupali Nageswari SEM Level of significance
Width (mm) 45.12 435 0.700 NS

Weight (g) 21.022 20.2 0.690 NS

Shell

Weight (g) 8.73 8.422 0.24 NS

Thickness (mm)  0.60 0.62 0.01 NS

Shape index 76.602 75.11° 0.345 *

Albumen index%  10.10 9.23 0.449 NS

Yolk index% 41.94 42,71 0.871 NS

Haugh unit 96.95 95.56 1.666 NS

Means on the row with different superscripts are statistically significant; **= (P<0.01); *= P<0.05, NS=
Not Significant

At the age of 30 weeks, Rupali and Nageswari ducks were tested for their egg quality
characteristics. This shape index was highly significant (P<0.01) between the
genotypes, with Rupali having a higher value than Nageswari ducks indicating that
Rupali is more robust. Both genotypes did not differ significantly in any of the other
parameters of external and internal characteristics of egg quality. On the other hand,
contrary results emerge regarding the generation five (G5) of the population. In their
research, Halima et al. (2020) reported that there was a significant difference in
albumen width, yolk color, and shell thickness between Rapali and Nageswari
genotypes at generation five (G5).

CONCLUSION

Rupali ducks produced better eggs in terms of weight, mass, and number than
Nageswari duck genotypes. It was also found that the Nageswari genotype reached
maturity earlier and consumed less feed than the Rupali genotype. However, both
genotypes showed similar egg quality parameters and feed conversion ratios. These
findings suggest that selective breeding may contribute to the improvement of
production performance of native ducks.
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