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Summary

The experiment was conducted to determine effect of access to food by ducks and hatching
environment on their incubation behaviour and egg hatchability. The results of this study
indicated that incubation temperature of ducks was significantly affected by access to food
and hatching environment (p<0.05). Higher incubation temperature was observed between 0-
3days, 4-7days and 8-11days of incubation. Ducks in traditional nests exhibited lower
incubation temperature than those in brooding boxes. Incubation temperature at hatching for
ducks in traditional nests and brooding boxes with or without food was 28.680C, 29.680C,
35.480C and 34.650C respectively. Ducks put in brooding boxes had significantly higher
number of chicks hatched and chick survivability while abnormal chicks were significantly
lower. Egg hatchability and average chick weight did not differ among treatments. Incubation
temperature decreased with increasing period of incubation across all treatments. Chick
weight, survivability, relative normal hatchling weight and dead in shell varied (p<0.05)
between treatments. Higher chick weight, survivability for ducks that accessed food and
incubated eggs under brooding boxes was observed. On-bout length (time spent by duck
attending to nest) differed (p<0.05) among the treatments. Ducks can therefore be used as an
alternative to artificial incubators for non-broody chicken lines.
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Introduction

Globally, annual meat production has tripled from over 70 million tons (MT) in 1963 to 308
MT in 2015 achieving an impressive growth of over 100 MT in the 1995 and 2015 decade.
During these last two decades, the production of poultry meat in particular increased almost
108% (from 54 to 112 million tons), corresponding to a 36% growth of its share in total meat
production (FAO, 2015). Meat production is estimated to double by 2022 due to the growth of
the global population and of meat consumption per capita (OECD/FAO, 2016).

In order to meet this high demand for poultry meat, innovative strategies need to be
invented to maximize chick production, and this entails not only the incubation of more fertile
eggs using hi-tech artificial incubators but also using local-based means possible that are
sustainable in the global changing environment. Artificial incubation of eggs is very
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expensive to rural poultry farmers who cannot afford artificial incubators yet most of the rural
farmers keep Kuroiler chickens and ducks in their homesteads (Nakkazi et al., 2014). The
challenge associated with this is that Kuroiler chickens do not become broody due to the poor
expression of its broodiness gene responsible for natural incubation of eggs (Khan, 2008).
Worthwhile to note is that little is known about the effectiveness of ducks as commercial egg
incubators that would perhaps be affordable to small scale poultry farmers who may even
want to break into more lucrative broiler business. This could help in achieving high
production efficiency in a sustainable manner, which includes maximizing the hatchability of
healthy chicks with high survival rates and the maximum expression of their genetic growth
potential under any conditions in the field.

Material and methods

Experimental birds and management

A total of 72 local broody ducks was used in the study. Mature ducks were allowed to
scavenge, with some minimal supplementation. The ducks were supplemented with well
formulated diet following standard requirements as recommended by NRC, 2004. Ducks were
vaccinated against Newcastle disease and dewormed twice monthly to ensure that they are
free from worms. Drinking water was provided ad libitum. During laying period, eggs laid
were collected and stored. Broody ducks identified were synchronized to incubate Kuroiler
chicken and duck eggs by setting dummy eggs 3 to 4 days prior to incubation

Experimental design and treatments

The experiment was a 2 × 2 in a completely randomized design (CRD) with six (6)
replications. Two hatching environments were modified i.e. straw nests (N) and straw nests
placed in incubation brooding box (B) while two food levels were Food Availability to the
nests (F1) and No Food Provided close to Nests (F0). Fresh and clean uniform fertile Kuroiler
eggs of hatchable size (50g) were stored purchased from NAGRIC &DB for this study.
Precaution over the age of eggs was taken into consideration in which fresh eggs were
purchased. Twelve (12) incubation brooding boxes measuring 2m x 1m x 0.3m adopted from
that of Lutalo et al., (2010) and twelve (12) straw baskets as of experimental 1 were used. The
baskets were filled with a half portion with ashes and over the ashes fine soft straws were
placed and later pressed down to make a hollow for placing the eggs where the ducks were
gently seated. A total of 24 wing banded broody ducks were synchronized and each allowed
to incubate twenty seven (27) Kuroiler eggs established from through the optimization trial
under two environments as stated above. Food was given food at 3 ft distant from its nest.
The rest of the ducks that were not provided with food were allowed to roam the range in
search on their own (Control). Food given was based on maize bran, cotton seed cake, fish
meal and salt. After hatching, chicks were separated from their mothers and brooded
artificially in their respective incubation batches for 6 weeks.

Data collection

The data collected included: total number of normal and abnormal chicks hatched, dead in
shell, hatchability, bout length (time the duck spends on/ off the nest) across a 12-hour period
on day 1 and on every third day until hatching, number of bouts (sitting times/per day),
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duration of incubation, deep body temperature of the broody duck measured by taking cloacal
temperature using a clinical thermometer (oF) across a 12-hour period on day 1 and on every
third day until hatching and chicks survivability at 3 weeks post hatch.

Statistical analysis

Data collected was subjected to analysis of variance to partition variance components of egg
numbers within- and among-individual ducks in nests using mixed Linear Models' procedure.
Means were compared, using Duncan’s Multiple Range Test at 5% significance level. The
statistical model used for the first experiment was: Yijk = µ + Ei + Fj + EFij + eijk ~N (0, σ2)
Where, Yijkl is the hatchability of Kuroiler eggs in the ith hatching environment in the jth food
level; µ is overall mean; Ei is the effect of hatching environment i (i = 2); Fj the effect of food
j (j =2); EFij is interaction between ith hatching environment and jth food level; eijk is the
random error effect on the hatchability, independently and identically distributed with mean=
0 and variance= 1.

Results

Effect of food and hatching environment on incubation of Kuroiler eggs by ducks

The effect of access to food at the proximity of the nest and hatching environment on
incubation of Kuroiler eggs by ducks is shown in Table 1.

Table 1. Effect of food and hatching environment on incubation of Kuroiler eggs by ducks

Parameters Traditional Nests (n=36) Brooding boxes
(n=36)

No food With food No food With food S.E.M P–Value
I.T(0C) (0-3)days 35.60a 40.50b 39.68ab 40.65b 2.6091 0.0097
I.T (0C)4-7days 32.78a 38.15b 38.55b 40.13ab 3.9965 0.0254
I.T (0C)8-11days 29.76a 38.16b 37.00a 40.40ab 2.6721 0.0001
I.T (0C)12-15days 29.35a 31.60a 38.27b 39.00b 1.8067 0.0001
I.T (0C)16-19days 30.06a 28.93a 36.98b 38.46ab 2.1634 0.0001
I.T (0C)20days -hatch 29.68a 28.68a 34.65b 35.48b 1.4217 0.0001
Hatchability (%) 84.00 90.00 86.00 93.00 8.4505 1.1884
Normal chicks hatched 21.00a 22.00a 22.00b 25.00ab 2.3629 0.0256
Abnormal chicks hatched 3.00a 2.00b 1.00b 0.00ab 0.9082 0.0020
Dead in shell 4.00 2.00 3.00 2.00 2.3345 0.1625
Average weight of chick 31.46 33.38 32.16 33.78 1.860 0.2520
Survivability (%) 73.40a 80.00b 86.60b 88.86ab 2.6874 0.0001
ab Means within rows with different superscripts are significantly different (P<0.05), I.T– Incubation
temperature

There was significant difference in incubation temperature among treatments (P<0.05).
Incubation temperature (cloacal) of ducks that had access to food was higher between 0-3
days, 4-7 days and 8-11 days of incubation. However, ducks incubating eggs in traditional
nests had lower incubation temperature than those in brooding boxes. Chicks hatched and
survivability were also significantly different between the methods of incubation. Higher
values for both cases were observed in brooding boxes than in traditional nests contrary to
abnormal chicks. Egg hatchability and average weight of hatched chicks were not significant
among treatments although those from brooding boxes were numerically higher values.
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Worthwhile to note is that incubation temperature decreased with increasing period of
incubation across all treatments.

Effect of food and hatching environment on incubation behaviour of ducks

The on bout length (OBL) of ducks was significantly different among treatments ((P<0.05).
On bout length of ducks in traditional nests and brooding boxes provided with food was
significantly higher between 0-3 days, 4-7 days and 8-11 days than those without food. The
average on-length at hatching was almost similar for ducks in traditional and brooding boxes.

Table 2: Effect of food and hatching environment on incubation behaviour of ducks

Parameters Traditional Nest Brooding box
On bout length (Min) No food

(n=18)
With food
(n=18)

No food
(n=18)

With food
(n=18)

S.E.M P–Value

0-3 days of incubation 32.23a 46.00b 36.33a 45.33ab 3.0495 0.0001
4-7 days of incubation 28.67a 44.83b 38.50ab 45.50b 2.9254 0.001
8-11days of incubation 27.66a 46.83b 40.50ab 45.50b 2.2712 0.0001
12-15days of
incubation

37.50a 45.67b 45.17b 42.00ab 2.4460 0.0001

16-19days of
incubation

39.67a 44.50b 43.83a 43.17a 2.317 0.0099

20 day -hatch 41.17a 41.17a 43.00b 44.17b 2.0554 0.0006
ab Means within rows with different superscripts are significantly different (P<0.05), OBL-On bout length

Discussion

Effect of food and hatching environment of ducks on incubation of Kuroiler eggs

There was significant difference in incubation temperature and other incubation parameters as
indicated in Table 1. Findings are in conformity with DuRant et al. (2013), Londõno et al.
(2007) and Chalfoun et al. (2006). DuRant et al. (2013) ascertained factors such as nest-site
microclimate, nest structure, clutch size, parental condition, and differences in parental
physiology. Martin et al. (2007) further explained that egg temperature is much more
influenced by nest attentiveness in which case ducks that were provided with food and had
better hatching environment (Brooding box) spent more time on their nests (Table 2). The
higher temperature exhibited in brooding might due to the fact that birds tend to select sites
that offer shelter from direct sunlight and wind, and that provide some measure of insulation
which ultimately influence micro-climate. Similar findings were reported by Monaghan and
Nager (2009). Ducks have a large vascularized brood patch that help in mobilizing enough
heat thus increasing hatchability.

Effect of food and hatching environment on incubation behaviour of ducks

On bout length (Nest attentiveness) was significant among treatments (Table 2). Ducks that
had access to food spent more time on their nests in both method of incubation. These
findings are in agreement with findings by Martin et al. (2007); Hepp and Kennamer (2006).
Hepp and Kennamer, 2006 observed that incubating parents modify incubation behaviour as
ambient temperatures fluctuate to keep their nest at relatively similar average temperatures in
both cold and hot conditions). Parents take longer nest breaks when it is warm and shorter
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breaks during cold weather when the decline in nest temperature is more rapid.

Conclusion

This research broadens understanding of duck ecology and life history, ultimately aiding in
their utilization and management. Thus from this study, it can be conclude that food and
hatching environment attributes may greatly incubation behaviour and hatchability of
chicken eggs incubated by ducks. Ducks take longer recesses from the nest to forage to their
eggs and maintaining their own body condition. This information is useful to land managers.

Recommendations

Utilizing ducks as commercial egg incubators could help in achieving high production
efficiency in a sustainable manner, which includes maximizing the hatchability of healthy
chicks with high survival rates and the maximum expression of their genetic growth potential
under any conditions in the field. We recommend using the brooding box with ducks grazing
on the range (no food supplementation).
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