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ABSTRACT 
The study was aimed to draw a comparison between the production and proft of duck eggs in 
the multi-age duck farming in brackishwater ponds. Multi-age is defined as layer ducks in two 
or three age group (level 2 or 3) that is farmed collectively in one cage. Evaluative method 
was applied to 110 ducks in each level. The ducks in level 2 consist of two age groups: 6-14 
and 15-23/24 months, 36 ducks each. Level 3 has three age groups: 6-11, 12-17 and 18-
23/24 months containing 36, 38 and 36 ducks, respectively. Each level was contained in a 
20m2 cage in the same pond with a 100m gap between cages. The ducks are allowed a 
natural environment to freely swim in the pond and rest in the cage. The ducks are kept for 
four months. The t test statistics was used to compare the production and profit of duck eggs 
in level 2 and 3. The result showed a non-signficant difference in egg production betweel 
level 2 and 3 (p<0.05); however, ducks in level 2 produced more eggs than those in level 3 
by 1.80%. A significant difference in profit (p>0.05) was identified where level 2 gave a higher 
profit by IDR 308,000 (USD 21,63) than level 3. Based on the comparison in egg production 
and profit, it is concluded that the multi-age duck farming level 2 and 3 deserves perpetuation 
or development. 
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Farming ducks in brackishwater pond is one of the integrated fish-based farming 
systems/aquatic farming (Latifa and Rini, 2014; Munjunatha, 2014; Renie and Budi, 2015; 
Madry et al., 2016). In this system, fish is the main product and the ducks are the byproduct. 
Duck feces functions as the fertilizer for the brackishwater pond and stimulate the growth of 
zooplankton and phytoplankton (Dritan and Bejo, 2014; Mehedi et al., 2015). Ducks farming 
in brackishwater pond can benefit the fish by improving the fertility of the pond and providing 
feed source for the ducks from the pond biota that grows well from the ducks’ feces (Popp et 
al., 2018). The study of duck farming in brackishwater pond has been done in Bangladesh 
(Latifa et al, 1993, Mehediet et al., 2015), Egypt (Ramdhan, 2007), Uttarakhand, India 
(Mishra, 2007; Soliman et al, 2000; Gangwara et al., 2013; Singh, 2013; and Satyaprakash 
et al., 2014), Hungary (Popp et al., 2016), France (Broyer and Laurence, 2012) and Nigeria 
(Nnaji, 2014). However, the studies have not discussed the multi-age duck farming system—
layer ducks categorized in two or three age groups (level 2 or 3) that are farmed collectively 
in one cage. In Indonesia, especially Takalar regency, the system has been applied by the 
brackishwater pond farmer for 15 years as a diversification venture. The system was planned 
purposively by the farmers to maintain the amount of egg supply to the market. The type of 
ducks for the farming system is the local duck—crossbred of several duck strains that have 
long been bred (Budaiharjo, 2014). 

The farmers initially practiced one age group while hatching and breeding the young 
ducks as the replacement to the previous ducks. When the first ducks have to be culled for 
being unproductive (usually over 24 months old), the sibstitute ducks have been 5-6 months 
old and started laying eggs. One age group-system then evolved into multi-age system. To 
date, some farmers apply and maintain the multi-age systems; 2 age groups (level 2) and 3 
age groups (level 3). Level 2 includes age groups 6-14 months and 15-23/24 months, and 
level 3 includes 6-11, 12-17 and 18-23/24 months. 
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The drawback of this multi-age system is the difficulty to tell production stage I from 
stage II that are physiologically connected to the level of egg production. Stage I starts at 5-6 
months of age with 10-15% production, then peaks (80-90%) at 8-12 months and diminishes 
on average 40% at 13-14 months. (Palmer, 2007; Triana et al., 2012). Stage II starts at 15-
16 months with production under 40% and lasts until 23-25 months (Purba et al., 2005). The 
production stage was closely related to molting—common among poultries. Molting occurs at 
14 to 15-month old and lasts for 1.5 to 2 months (Triana, 2015). Egg production drastically 
declines even ceases completely during molting (Palmer, 2007). Besides molting, the ducks 
undergo production stage II with as low as 40% egg yield (Purba et al., 2005; Palmer, 2007; 
Margono, 2015); therefore, deemed inefficient to maintain. 

In other words, multi-age system discovers the combination between the high-
producing ducks (Stage I) and low-producing ducks (Stage II). The impact is on the duck-day 
production, operational costs and profit. Accordingly, this study aims to compare the level of 
egg production and profit between the multi-age brackishwater-farmed ducks in level 2 and 
level 3. The result of the study is expected to provide additional information for further study 
and for the farmers to evaluate the long-existing multi-age duck farming system. 
 

MATERIALS AND METHODS OF RESEARCH 
 

The study was conducted for four months (June – September 201) in Takalar 
regency, South Sulawesi Province, Indonesia. The study used evaluative method which 
calculates the benefits of multi-age duck farming level 2 and level 3 using the criteria of 
production and profit. Previous studies reported that the number of farmers that breed multi-
age ducks at level 2 and 3 was 200 and 165, respectively, and each level evaluated 20 
farmers as the sample. From each level, 100 layer ducks and 10 drakes were taken based 
on the age group as presented in Table 1. 
 

Table 1 – Sample criteria based on level and age group 
 

Multi-age Age group 
Sex Total sample 

Female Male Total % 

Level 2 

6-14 months 50 5 55 50.00 

15-23/24 months 50 5 55 50.00 

Total 100 10 110 100.00 

Level 3 

6-11 months 33 3 36 32.72 

12-17 months 34 4 38 34.55 

18-23/24 months 33 3 36 32.73 

Total 100 10 110 100.00 

 
Ducks in level 2 and 3 were allotted to one brackishwater pond area with two 20m2-

cages. Between cages for level 2 and 3 was a 100 m-gap. The ducks were freely swimming 
in the pond and resting around the cages to be exposed to the natural environment. The 
ration was composed of the regular feedstuff for daily feeding such as ricebran, corn and fish 
waste (all minced) using 50:40:10 ratio. Result of proximate analysis of the ration’s nutrient 
content is presented in Table 2. Feed was offered two times—in the morning prior to open 
range in brackishwater area, and in the afternoon before the ducks were caged. The average 
feed consumption was 150g/duck/day. 
 

Table 2 – Result of proximate analysis of nutrient content in the ration for multi-age ducks. 
Rations for multi-age duck (Level 2 and 3) 

 

Component Average 

Water (%) 14,127 

Ash (%) 23.644 

Crude Fat (%) 10.771 

Crude Protein (%) 17.259 

Gross Energy (Kcal) 2917.522 
 

Result of proximate analysis in laboratory of feed, Department of Animal Science, UIN-Alauddin Makassar. 
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According to Ketaren (2002), the ration for adult layer ducks requires 19-20% protein 
and 2700-2900 kcal per kg; therefore, the protein content in the ration in this study (Table 2) 
was below standard. However, free ranging ducks during the day is expected to meet protein 
and other nutrients requirements. Previous study reported that brackishwater pond provided 
natural feeding habitat for the ducks such as phytoplankton, zooplankton, low-level 
vegetation including grass, moss and water hyacinth, and high-level vegetation like 
mangrove (Tia, et al., 2012; Popp, et al., 2018). Ducks are omnivorus animal so the entire 
biota in brackishwater pond ecosystem provides source of nutrients for ducks. 

Daily egg production (DD) in percentage (%) was calculated (1) (Margono, 2015). Daily 
profit was calculated using equation (2) (Hanafi and Halim, 1995). 
 

Duck Day (DD) =
𝑻𝒐𝒕𝒂𝒍 𝒆𝒈𝒈 𝒑𝒓𝒐𝒅𝒖𝒄𝒕𝒊𝒐𝒏

 𝒕𝒐𝒕𝒂𝒍 𝒍𝒊𝒗𝒆 𝒅𝒖𝒄𝒌) 𝒙 (𝒅𝒂𝒚𝒔) 
 𝑋 100 (Margono, 2015 (1) 

 
Profit = TR-OC (2) 

 
Where: TR is Q (P) where Q is egg production and P is selling price/transaction; OC is the 
total production cost (feed, medicine, labour, depreciation rates of cage and equipments). 

Data were subject to t test using SPSS version 16 to see the different production (DD) 
and profit between duck farming in multi-age level 2 and level 3. Significant difference is 
p<0.05. 
 

RESULTS AND DISCUSSION 
 

This section contains the statistical summary and the result of normality and 
homogeneity test as the prerequisite for t test. The summary of the variables in t test is 
presented in Table 3. 
 

Table 3 – Statistical summary 
 

Variable Multi-age Mean Std. Deviation 

Duck day (%) 
Level 2 65.565 2.035 

Level 3 57.758 3.642 

Profit (million IDR) 
Level 2 4.237 1.289 

Level 3 3.894 1.497 

Mortality (duck) 
Level 2 4.000 0.022 

Level 3 7.000 0.025 

 
The average egg production and profit in level 2 were higher than those in level 4. The 

smaller standar deviation from the same variables indicates that the majority DD or OC value 
(profit) from the same multi-age level are almost similar to the mean value. In contrast, the 
highest standard deviation showed a significant difference from one farmer to another. The 
unit for egg production is duck-day (DD) calculated by the formula: daily egg production 
divided by the total live layer duck. The unit for profit in Indonesian Rupiah (IDR) is calculated 
using the formula (2). Total mortality during the span of study was 4 and 7 for level 2 and 3, 
respectively. 

Normality test is the prerequisite of t test in order to ensure the data being normally 
distributed and representative to the population. Since dependent varibles measured were 
derived from 2 groups of independent sample, the normaility test used in this study was 
adalah Kolmogorov Smirnov and Shapiro Wilk (Ghazali, 2014). The criteria established by 
Kolmogorov-Smirnov and Shapiro Wilk stated that if p-value >0.05, the data were normally 
distributed and representing the population. Table 4 shows that duck day or profit from level 
2 and level 3 had Kolmogorov-Smirnov and Shapiro Wilk value >0.05 (p>0.05). Therefore, 
the data from both groups (level 2 and level 3) are normally distributed or representing the 
population. 

Homogeneity test is also the prerequisite of t test to whether a different variant exists in 
both level of data (level 2 and level 3). In t test, quality data have a minuscule difference of 

https://www.statistikian.com/2013/01/rumus-kolmogorov-smirnov.html
https://www.statistikian.com/2013/01/saphiro-wilk.html
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variance (Ghozali, 2014). The test is using Levene’s Test that categorized homogenous data 
if p-value >0.05. Table 5 shows p-value>0.05 in both duck day and profit, indicating data 
homogeny between groups. 
 

Table 4 – Normality test 
 

Variable Multi-age 
Kolmogorov-Smirnov Shapiro-Wilk 

Statistic df p-value Statistic df p-value 

Duck Day (%) 
Level 2 .151 34 .047 .925 34 .022 

Level 3 .211 31 .001 .866 31 .001 

Profit (%) 
Level 2 .305 34 .000 .703 34 .000 

Level 3 .363 31 .000 .669 31 .000 

 
Table 5 – Test of Homogenety of Variance 

 

  Levene Statistic p-value 

Duck Day (%) Based on Mean 1.751 .190 

Profit (%) Based on Mean 8.316 .065 
 

Homogenity of p-value>0.05. 

 

 
Figure 1 – Box-plot egg production, duck day 

 

 
Figure 2 – Box-plot profit (million IDR) 
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Homogeneity also translates into data without outlier—a set of data that distinguish 
themselves from other data due to error during data measurement or data collection. Outlier 
can be visually detected using box-plot (Figure 1 and 2). Both graphs do not show the upper 
plots or under the box plot; therefore, outlier is non exsistent. Therefore, the data of this 
study showed homogeneity that is qualified for comparison using independent t test. 
 

Table 6 – T test result of egg production and profit 
 

Independent Samples Test 

Variabel 

Levene's Test for Equality 
of Variances 

t-test for Equality of Means 

F p-value t p-value (2-tailed) Mean Difference 

Duck Day (%) 1.751 .390 16.850 .106 1.806 

Profit (millon IDR) 2.316 .405 11.647 .000 0.308 
 

Note: P-value of Levene's Test for Equality of Variances for duck day (0.390) and profit (0.405) are both (p>0.05), 
indicating homogeneity with the previous homogeneity test. 

 
T test result showed that the difference of duck-day in level 2 and level 3 was non-

significant (p>0.05); however, the mean difference showed that DD level 2 was slightly higher 
(1.80%) than that of level 3. The difference may due to production cycle or the hatching 
period. Young ducks (6-12 months) generally have a production cycle that lasts from 6 to 8 
months which declines to 4-5 months when reaching 12-13 months of age (Margono, 2015). 
Level 2 includes two age groups; 6-12 and 13-24 months, each with 50 ducks. Level 3 
includes three age groups; 6-11, 12-17 and 18-23/24 months, with 33, 34 and 33 layers, 
respectively (Table 1). 

According to the researcher’s note, from 34 ducks in level 2, there are 3 ducks in 12-17 
months age group, 11 in 12-month group and 23 in over 12-month group. Therefore, the 
number of 6-12 months old ducks in level 3 is 44 ducks (33+11) and 56 are over 12 months 
old. In other words, 44 ducks are 6-8 month of production cycle and 56 are in low production 
cycle (under 6 months). It is evidenced that there are more layers in level 2 that survive in 
long production cycle (50) than those in level 3 (44). The different cycle resulted in a slightly 
higher egg production in level 2 than that in level 3. 

Previous studies have evaluated duck farming system in brackishwater pond with 
additional feed that resulted in egg production as much as 66.67% in khaki Campbel (Latif et 
all. 1993), 55.67% in Bangladesh nageswari duck (Bhuiyan, et.al., 2017) and 60-70% in 
Indonesian local duck anas javanicus sp (Widiyaningrum et all. 2016). The current study on 
local ducks reported average egg production 65.56% and 57.75% in level 2 and level 3, 
respectively. 

Table 6 also showed a significantly different profit in level 2 and level 3 (p<0.05) where 
level 2 is IDR 0.308 million higher than level 3. The difference is due to a slighty higher mean 
of egg production (duck day) in level 2 (1.80%) that yields higher revenue and thus affects 
profit gap. It was in line with Majhi (2018) that Integrated Duck-cum-Fish Farming in India 
gained profit as much as 29290/month, equal to IDR 6,058,503. ICAR (2018) reported that 
duck farmers’ average income in India is Rs 20000/month, equal to IDR 4,101,404.80. 
Adzitey and Adzitey (2011) stated that duck production has a potential to reduce poverty 
among rural households in Asian communities. It is difficult to compare the profit across 
regions because it involves price and cost. However, the experts have agreed that ducks 
farming in brackishwater pond shows a promising profit. Therefore, multi-age duck farming 
(level 2 and 3) in brackishwater that have long been existing is considered worthy of 
perpetuation or development. 
 

CONCLUSION 
 

It is concluded that egg production in level 2 and level 3 is non-significant (p>0.05); 
however, mean difference showed that level 2 had a slightly higher egg production (1.80%) 
than that of level 3. Profit comparison between level 2 and 3 is significant (p<0.05), mean 
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difference showed that profit level 2 is higher by IDR 308,000 (USD 21,63) than that of level 
3. The difference may due to the slightly higher duck day in level 2 which resulted in a higher 
revenue that affects profit gap. Based on the rates of egg production and profit, multi-age 
duck farming (level 2 and 3) in brackishwater pond in the location of the study is deemed 
sustainable and developable. 
 

ACKNOWLEDGMENTS 
 

The authors express gratitude to LITAPDIMAS of Ministry of Religious Affairs 
Indonesia for the research funding, and to the community of duck farmers in Takalar regency 
for the participation in the study. 
 

CONFLICT OF INTERESTS 
 

The authors certify that they have no ―conflict of interest‖ in the research, from 
undertaking the field research to writing the manuscript. 
 

REFERENCES 
 
1. Adzitey F and Adzitey S.P. 2011. Duck Production: Has a Potential to Reduce Poverty 

among Rural Households in Asian Communities –A Review. J. World's Poult. Res. 1(1): 
7-10. 

2. Broyer, Joël and Laurence Curtet.―Biodiversity and fish farming intensification in French 
fishpond systems.‖ Hydrobiologia 694 (2012): 205-218. 

3. Budiraharjo, 2014. Profitability analysis of duck farm In rural of Pagerbarang in Tegal 
Regency. https://publikasiilmiah.unwahas.ac.id/index.php/Mediagro/article/ view 
File/557/678. Accessed on March 2006. 

4. Dritan Laçi and Bejo Bizhga, 2013. The Antibiotic Resistance of Bacterial Pathogens 
Isolated From Poultry Manure. Anglisticum Journal (IJLLIS), Volume: 2 Issue: 4: 199-206. 

5. Gangwara L.S. , Sandeep Saran, and Sarvesh Kumarb, 2013. Integrated Poultry-Fish 
Farming Systems for Sustainable Rural Livelihood Security in Kumaon Hills of 
Uttarakhand. Agricultural Economics Research Review Vol. 26 (Conference Number) 
2013 pp 181-188. 

6. Ghazali I. 2014. Ekonometrika; Teori, Konsep and Aplikasi dengan IBM SPSS 22. 
Semarang, Universitas Diponegoro. ISBN: 978-979-704-761-0 

7. Hanafi M, and A.Halim,1995. Analisis Laporan Keuangan.AMP-YKPN Yogyakarta. 
8. ICAR (Indian Council of Agricultural Research). 2018. Ministry of Agriculture and Farmers 

Welfare. Available at https://icar.org.in/content/directorate-knowledge-management-
agriculture Accessed on 12 July 2018. 

9. Ketaren Pius P, 2002. Kebutuhan Gizi Itik Petelur Dan Itik Pedaging. WARTAZOA Vol. 
12 No. 2 Th. 2002:37-46. 

10. Latifa Siswati and Rini Nizar , 2014. Kesejahteraan Petani Pola Pertanian Terpadu 
Tanaman Hortikultura Dan Ternak. Jurnal Ilmiah Ilmu-Ilmu Peternakan Vol. XVII:10-14. 

11. Mądry W. , Roszkowska-Mądra B. , Gozdowski D. , Hryniewski R. 2016. SOME Aspects 
Of The Concept, Methodology And Application of Farming System Typology , Ejpau 
19(1), #12. 

12. Majhi, A. 2018. Integrated Duck cum Fish Farming and its Economic Efficiency: A Study 
in Purulia District, West Bengal. International Journal of Information Research and 
Review Vol. 05, Issue, 05, pp.5443-5450, May, 2018. DOI: 10.21275/ART2018969. 
https://www.ijsr.net/archive/v7i3/ART2018969.pdf. Accessed on 24 July 2017. 

13. Margono Gandi (2015). The Duck Egg Production Cycle. http://pintarbeternak 
bebekblogspo+t.co.id/2017/01/siklus-produksi-itik-petelur.html, Accessed Juni, 2015. 

14. Mehedi Hasan Nishan, Anisul Islam Mahmud, Md. Mahmudul Islam Chowdhury and 
A.F.M. Arifur Rahman, 2015.An Overview on Sustainable Aqua-Farming Integration in 
the Mid Coastal Region of Bangladesh.Asian Journal of Poultry Science, 9: 50-56. DOI: 



RJOAS, 4(88), April 2019 

32 

10.3923/ajpsaj.2015.50.56. URL: https://scialert.net/abstract/?doi=ajpsaj.2015.50.56. 
Accessedon 12 July 2018. 

15. Manjunatha SB*, Shivmurthy D, Sunil A Satyareddi, Nagaraj MV and Basavesha KN, 
2014. Integrated Farming System - An Holistic Approach: A Review. RRJAAS | Volume 3| 
Issue 4 | October - December, 2014:30-38. 

16. Palmer, R. S. 2007. Patterns of molting.In: Avian Biology. Vol. II. DONALD, S. FARNER, 
JAMES R. KING and KENNETH C. PARKES (Eds.). Academic Press, New York, San 
Francisco, London. pp. 65-102. 

17. Popp Ózsef, László Váradi,, Emese Békefi,, András Péteri,Gerg_ o Gyalog, Zoltán 
Lakner, and Judit Oláh,2016. Evolution of Integrated Open Aquaculture Systems in 
Hungary: Results from a Case Study. Sustainability 2018, 10, 177; 
doi:10.3390/su10010177. www.mdpi.com/journal/sustainability 

18. Purba Maijon P.S. Hardjosworo, L.H. Prasetyo and D.R. Ekastuti, 2005.Pola Rontok Bulu 
Itik Betina Alabio and Mojosari serta Hubungannya dengan Kadar Lemak Darah 
(Trigliserida), Produksi and Kualitas Telur.JITV Vol. 10 No. 2 Th. 2005: 96-105. 

19. Renie Oelviani and Budi Utomo, 2015. Integrated farming system in homegardens 
supporting for food security: A case study in Plukaran, Gembong, Pati District, Central 
Java. PROS SEM NAS MASY BIODIV INDON Volume 1, Nomor 5, Agustus 2015 
Halaman: 1197-1202. DOI:10.13057/psnmbi/m010541. 

20. Satyaprakash Pandey, A P Rao and Ramanand Gupta, 2014. Intergated fish farming 
(fish-cum?duck culture). International Conference on Animal & Dairy Sciences 
September 15-17, 2014 Hyderabad International Convention Centre, India.Journal of 
Veterinary Science & Technology. DOI: 10.4172/2157-7579.S1.007 

21. Soliman, A.K., El-Horbeety, A.A., Essa, M.A. et al. Aquaculture International (2000) 
Effects of introducing ducks into fish ponds on water quality, natural productivity and fish 
production together with the economic evaluation of the integrated and non-integrated 
systems. Aquaculture International July 2000, Volume 8, Issue 4, pp 315–326. 
https://doi.org/10.1023/A:1009252910522. Accessed on 12 July 2018. 

22. Singh, U.P, N. N.Pandey, H. C. S Bisht, 2013. Growth performance of exotic carps in 
poultry waste recycled ponds. International Journal of Advanced Research (2013), 
Volume 1, Issue 7, 239-248 

23. Tia Prasetyaningtyas,Bambang Priyono, and Tyas Agung Pribadi, (2012) Plankton 
Diversity in Pond Waters Fish Pond in Tugurejo Tug, Semarang. Unnes of Life science 1 
(1):12-18. 

24. Triana, Susanti , 2015. Prolaktin sebagai Kandidat Gen Pengontrol Sifat Rontok Bulu and 
Produksi Telur pada Itik. WARTAZOA Vol. 25 No. 1 Th. 2015 Hlm. 023-028 DOI: 
http://dx.doi.org/10.14334/wartazoa.v25i1.1125. acced on 12 July 2018. 

25. Widiyaningrum, Lisdiana and N.R. Utami, 2016. Egg Production And Hatchability Of 
Local Ducks Under Semi Intensive Vs Extensive Managements. Journal of the 
Indonesian Tropical Animal Agriculture (J. Indonesian Trop. Anim. Agric.) 41(2):77-82, 
June 2016, DOI: 10.14710/jitaa.41.2.77-82. 


