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Abstract: This study was conducted to determine the performance of male 

Kamang ducks reared with pools and without pools with three different levels 

of ration energy. This study used a Randomised Complete Block Design 

(RCBD) with a divided plot design with the main plot consisting of pools, 

and without pools, subplots consisted of ration energy levels of E1             
(2700 Kcal/kg), E2 (2900 Kcal/kg) and E3 (3100 Kcal/kg) with three groups. 

The study raised 90 male Kamang ducks. The treatment began at two weeks 

of age and ended at the 10th week Each cage consisted of 5 Kamang ducks 

per treatment making a total of 90 ducks. The variables observed were ration 

consumption, body weight gain, feed conversion, and growth rate. The 

results showed that there was is no interaction between the duck rearing 

method with varying ration energy levels on ration consumption, body 

weight gain, ration conversion, and growth rate (p>0.05). Also, the level of 

ration energy did not affect ration consumption, body weight gain, ration 

conversion, and growth rate (P>0.05). However, the maintenance of ducks 

with and without pools was significantly different (p<0.05) with the average 
body weight gain and feed conversion. The study concludes that rearing 

ducks using ponds showed the best results at 2700 Kcal/kg (E1) energy level 

with an average ration consumption of 5907.7 g/duck, weight gain of 1232.   

51 g/duck, and feed conversion ratio of 4.82.  
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Introduction  

Kamang duck is one of the local duck breeds with 

good prospects in egg production in west Sumatra. The 

male and female Kamang ducks can be used as broiler 

ducks. The population of ducks in Indonesia has shown 

a significant increase of about 6.77%, from 44,356,543 

tails in 2012, to 47,359,722 tails in 2016 (Kementan, 

2016). The population of ducks in Tilatang Kamang 

District, Agam Regency, is 36,120 ducks, spread over 

several villages, namely Nagari Koto Tangah with as 

many as 26,793, Gadut with 3,700, and Kapau with 

5,627 ducks. This shows that ducks have an essential 

role in meeting animal food needs and can be developed. 

Ducks are semi-aquatic animals that under natural 

conditions will spend a large part of their lives in or 

around water (Babington and Campbell, 2022). Ducks 

need sufficient clean water to drink, dip their whole 

head so that it becomes clear and avoid stuffy noses 

with feed and mud Besides, the pond also lowers the 

body temperature when the environment is hot       

(Nicol et al., 2017). During hot weather, ducks kept in 

cages equipped with ponds will move and play more in 

the water and require more time and energy to dry their 

feathers. The signal of a decrease in body temperature 

will reach the thermoreceptor center in the 

hypothalamus, transmitting this signal to the center for 

regulating feed consumption (hunger or fullness), 

which stimulates the ducks to consume more feed 

(Baile and Mayer, 1970). 

However, ducks reared in cages without ponds will 

require lower energy and higher feed consumption. 

Similarly, Sinurat et al. (1992), consumption of local 

ducks will increase if fed with low energy and vice 

versa will decrease if given high energy. However, 

suppose there is an increase in ambient temperature 

above the neutral zone. In that case, thermoreceptors in 

the hypothalamus will detect and will transmit this 

signal to the feed regulation center (hunger/fullness 
center), which causes appetite pressure so that ducks 

consume less feed (Sabrina, 2014). 

Furthermore, Sinurat (2000) highlighted that the 
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energy requirement of the ducks in the starter phase is 

3100 Kcal/kg with a protein content of 17-20%. The 

nutritional needs of ducks are the quantity and quality 

of food substances needed by the duck's body to carry 

out its life activities (Supriyadi, 2009). Most of the 
energy needs is used for basic living needs. Energy for 

basic life includes the need for basal metabolism and 

normal activity and meat and fat tissue formation. Also, 

Zurmiati et al. (2017) stated that ducks could increase 

ration consumption on low-energy rations. Feeds with 

high energy and protein tend to accelerate growth and 

improve feed conversion. Excess energy can be 

converted into body fat, resulting in body weight gain 

at harvest (Widodo, 2002). In addition, it can achieve a 

lack of energy in the body by converting body fat into 

energy, resulting in a decrease in body weight    
(Tillman et al., 1989). 

Materials and Methods 

Research Materials 

This study used 90 male Kamang ducks reared from 
two weeks to ten weeks of age. The cages used in this 

study were nine colony cages measuring 3  5 meters 

with a pool and nine colony cages measuring 2  2.5 
meters without a pool. Each cage unit contained five 

ducks. Each cage was equipped with a drinking and 

rations container; the heat source was a 60-watt lamp/unit. 

The tools used consist of scales and stationery. 

Research Methods 

The experimental design used was a Randomised 

Complete Block Design (RCBD) split-plot pattern of    

2  3 with three groups. The main plot (A) is duck care, 

and subplot E is the energy level of the ration. 

 

The main plot consisted: 

 

A1: With pool 

A2: Without a pool 

 

Subplot consisted: 

 

E1: Energy level of 2700 Kcal/kg 

E2: Energy level of 2900 Kcal/kg 

E3: Energy level of 3100 Kcal/kg 

 

The content and composition of the ingredients of 

rations with different energy levels are presented in 

Table 1 and Table 2. 

 
Table 1: Proximate composition, mineral and metabolisable energy of the rations 

Ingredients Crude protein (%) Crude fat (%) Crude fiber (%) Calcium (%) Phosphor (%) ME (Kcal/kg) 

Corn* 8.28 2.90 2.66 0.37 0.19 3300 
Rice bran* 12.90 4.09 16.15 0.62 0.26 1640 
Fish meal* 38.00 1.52 2.80 5.50 2.88 3080 

Soya bean meal* 45.00 2.49 7.50 0.63 0.32 2240 
Top mix*** - - - 5.38 1.14 - 
Coconut oil** - 100.00 - - -8600 

Source :  

*Nuraini and Latif (2012) 

**Analysis of Non-ruminant nutrition laboratory, faculty of animal husbandry, unand (Batubara, 2012) 
***Scott et al.,(1982) 

 
Table 2: Composition, nutritional content and metabolism energy of ingredients 

Ingredients E 2700 E 2900 E 3100 

Corn 46.00 50.00 58.00 

Bran 21.50 15.50 6.00 

Fish flour 14.00 14.00 14.00 

Soybean residue 17.00 18.00 19.00 

Top mix 1.00 0.50 00.50 

Coconut oil 0.50 2.00 02.50 

Total 100.00 100.00 100.00 

Protein (%) 19.55 19.55 19.44 

ME (Kcal/kg) 2725.60 2910.60 3084.60 

Crude fat (%) 3.34 4.74 5.11 

Crude fiber (%) 6.36 5.57 4.32 

Calcium (%) 1.24 1.20 1.17 

Phosphor (%) 0.61 0.60 0.59  

Note: Arranged according to the table 1 
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Research Variables 

The variables measured in this study are as follows: 

 

a. Ration consumption = Total feed consumed/day - 

Leftover feed/day(g/duck) 

b. Body weight gain = initial body weight/week - Final 

body weight/week (g/duck) 

c. Feed Conversion (FCR) = 

( )

( )

Total Feed Consumption kg

Boday weightGain kg
 

d. Growth rate is calculated by using the Brody 

(1945) formula 

 

Statistical Analysis 

The data obtained were processed by using a 
Randomized Block Design (RBD) with the SAS 
(Statistical Analysis System) application. 

Results  

Ration Consumption 

The effect of the use of pools and without pools 
with three ratio energy levels, in each treatment can be 
seen in table 3.  

Based on the analysis of variance, it was found that 
there was no interaction (P>0.05) between ducks on 
different levels of ration energy. The average rectal 
temperature of ducks using the pool (41° to 41.3°C) and 
without the pool (41° to 41.4°C), respectively, while the 
range of temperature in the duck cage during the study 
was 23° to 25.5°C. Duck care with pool and without pool 
showed no significant influence (P>0.05) on the average 
consumption of male Kamang ducks. It means that duck 
care did not influence the average consumption of male 
Kamang ducks.  

Weight Gain 

The effect of duck care with Pools and without 

Pools with some energy levels on the weight, gain of 

male Kamang ducks in each treatment during the study 

can be seen in Table 4. Based on the diversity of body 

weight gain analysis, it was found that the interaction 

between duck care with pools and without pools with 

different levels of ration energy had no significant 
effect (P>0.05) on the average weight gain of male 

Kamang ducks. This is because the treatment of duck 

care and the provision of different energy levels did not 

affect body weight gain. Energy levels also had no 

significant effect (P>0.05) on body weight gain. 

Growth Rate 

The influence of duck care with pools and without 
pools on several levels of ration energy on the growth 
rate of male Kamang ducks in each treatment during 
the study can be seen in Table 5. Based on the diversity 
analysis results, it was found that the interaction 
between duck care with pools and without pools on 
different levels of ratio energy had no significant 
influence (P>0.05) on the average rate of growth of 
male Kamang ducks. The interaction of duck care 

factors with energy levels also had no significant 
influence (P>0.05) on ratio consumption and body 
weight gain. The average growth rate obtained was also 
the same. 

Feed Conversion 

The influence of duck care with pools and without 

pools on several levels of ration energy on the 

conversion of ration in each treatment during the study 
can be seen in Table 6. Based on the diversity analysis 

results, it was found that the interaction between duck 

care with pools and without pools on different levels of 

ratio energy had no significant influence (P>0.05) on 

the average conversion of ratio. It was due to the 

interaction of duck care factors with energy levels 

which had no significant influence (P>0.05) on ration 

consumption and body weight gain. Thus the average 

feed conversion results were also obtained. Different 

ration energy levels showed no significant influence 

(P>0.05) on feed conversion.  
 

Table 3: Average consumption of rations during the study (g/duck) 
 Subplot (Energy level) 
 ----------------------------------------------------------------------------   
Mainplot (Duck care) E1 E2 E3 Average 

A1 (Pool) 5877.4 5833.4 6012.30 5907.70 

A2 (Without pool) 5910.0 6078.6 5989.40 5992.67 

Average 5893.7 5956.0 6000.85  

Note: Ns = had 
 
Table 4: Average weight gain of ducks during the study (g/duck) 

 Factor E (Energi level)    
 ----------------------------------------------------------------------------  
Factor A (Duck care) E1 E2 E3 Average 
A1 (With pool) 1235.55 1233.42 1228.57 1232.51a  
A2 (Without pool) 1096.67 1122.20 1048.40 1089.09b 
Average 1166.11 1177.81 1138.48 
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Table 5: Average growth rate of Male kamang ducks 

 Factor E (Energy level) 

 ---------------------------------------------------------------------------- 

Factor A (Duck care) E1 E2 E3 Average 

A1 (Pool) 0.2020 0.2077 0.2023 0.2040 

A2 (Without pool) 0.1978 0.1903 0.1913 0.1918 

Average 0.1978 0.1990 0.1986  

Note: Ns = had no signifi 

Table 6: Average of feed conversion 

 Factor E (Energy Level)  
 ------------------------------------------------------------------------  

Factor A (Duck care) E1 E2 E3 Average 

A1 (With pool) 4.79 5.82 4.91 4.82a 
A2 (Without pool) 5.42 5.42 5.73 5.52b 
Average 5.10 5.09 5.32  

Note: a b Different superscripts by column show significant influence (P<0.05) 
 

Discussion 

Ration Consumption 

The study by Suharno and Amri (2003) stated that 
research on intensive duck care in water pool cages or 
without a water pool showed that food consumption was 
almost the same. It is because the temperature of duck 
cages maintained by using a pool is the same as the 
maintenance of ducks without a pool. The average 
temperature of the duck cages kept with ponds and 
without ponds during the study was 23° to 25.5°C. Also, 
Wilson et al. (1980) highlighted that the ideal temperature 
for raising ducks is between 18.3°C and 25.5°C. The cage 
temperature in this was perfect for ducks, so the average 
consumption of rations obtained remained the same 
without the pool. 

The provision of different energy in the ration also 

showed no significant effect on the average 

consumption of the male Kamang duck. There was no 
significant difference in the consumption of rations 

with three energy levels of E1, E2, and E3, which were 

5934.2 g/duck, 5981.0 g/duck, and 6000.85.10 g/duck, 

respectively. According to Zurmiati et al. (2017), the 

energy requirement in the ration for the growth of 

Pitalah ducks is 2700 Kcal/kg. In treatments E1 and E2, 

the energy content was 2700 Kcal/kg and 2900 

Kcal/kg. If the ducks consumed E1 and E2, then the 

energy needed by the ducks is fulfilled. Whereas at the E3 

level, the energy used was 3100 Kcal/kg, if the ducks 

consumed E3 ration, the duck energy requirements exceed 

E1 and E2.  

Rahayu et al. (2011) stated that poultry will meet 

energy needs if the energy in the ration is low, poultry 

will eat more and vice versa if the energy content in the 

feed is high, the amount of feed consumed by poultry 

will be small The duck will stop eating if its energy 

needs are fulfilled. When the nutrients in the ration 

have not met the animal's requirement, the duck will 

continue to eat so that there will be a waste in              

terms of quantity.  

Weight Gain 

There was no influence of using different energy 

levels in the ratio because the energy consumed meets 

energy needs. Most of the energy needs is used for the 

basic needs of livestock. Murtidjo (2006) stated that the 

energy obtained from feed consumed by poultry could 

be used for movement and other production processes. 

Ducks raised with pools had a significantly increased 

body weight than duck care without pools with the 

average weight gain of ducks with pools being            

1235.51 g/duck, while the average weight gain of ducks 

without pool was 1089.09 g/head. It happened due to the 

availability of feed aside from the rations provided, such 

as water moss and small insects in pools. Whereas in duck 

care without pools, the feed was provided only from the 

ration. Therefore, a good weight gain was found in duck 

care with pools. Likewise, the opinion of Babington and 

Campbell (2022) stated that Ducks like areas or edges 

of water for resting, standing, and foraging 

simultaneously with other ducks, such as lakes or pools. 

Similarly, Pangemanan et al. (2019) explained that ducks 

released in rivers or swamps usually look for feed in the 

form of snails or other small insects. 
Furthermore, ducks with pools utilized the intake 

energy for the growth process, whereas ducks without 
pools used intake energy to maintain body temperature 
and release heat. Thus, the weight gain of ducks with a 
pool was higher than those without the pool. According to 
Abbas (2009), the rate of heat flow depends on the 
temperature between the skin and body surface area. The 
high body weight gain of male Kamang ducks in A1 
treatment showed that duck care with pools is more 
profitable in terms of growth compared to duck care 
without pools. 
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Growth Rate 

The growth rate of livestock was determined by the 
number of rations consumed. If the rations consumed are 

relatively more, the growth becomes fast. Otherwise, if 

the amount consumed is relatively small, growth will be 

slow (Tillman et al., 1989). Similarly,  Blakely and Blade 

(1998) stated that the level of ration consumption will 

affect the growth rate and final weight because the growth 

rate is essentially the accumulation of feed consumed into 

livestock bodies. 
The absence of several different levels of ration 

energy on the growth rate was due to the same average 
consumption of male Kamang ducks. Likewise, ducks 
that are raised in pools and without pools show the same 
response to growth rates. It indicated that the duck care of 
male ducks in pools and without pools with some level of 
ration energy shows the same response. In this study, 
ducks were also maintained in their original environment, 
namely in the Kamang area, where ducks adapted to their 
environmental conditions. The use of pools was not able 
to improve production performance, especially growth rates. 
According to Kurniawan et al. (2021), an animal's growth 
rate is influenced by several factors, namely species, sex, 
environment, and feeding in sufficient quantities. 

Feed Conversion 

There was no effect of using various energy levels 
on feed conversion because the average consumption 
of the Kamang male duck ration was the same.          
Scott et al. (1982) stated that the size of feed conversion 
is influenced by the number of rations consumed and the 
body weight gain of the livestock. In addition, Manin 
(1997) stated that an increase in feed consumption is not 
always proportional to the increase in body weight 
because each type of livestock has a different ability to 
digest the feed consumed. Also, Budiarta (2014) stated 
that the more efficient the poultry turns their feed into 
meat, the better the conversion value. The conversion 
rate for duck rations with pools was 4.82, which was 
lower than for ducks without pools at 5.52. It was due 
to the fact ducks in pools had a higher body weight gain 
than ducks without pools. 

Conclusion and Recommendations 

The current study concluded that duck rearing using 
pools showed the best results at an energy level of         
2700 Kcal/kg (E1) with an average ration consumption of 
5907.7 g/duck, weight gain of 1232.51 g/duck, and feed 
conversion of 4.82. 
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