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Abstract: 

Ethiopia's poultry sector plays a vital role in agricultural development, food security, and rural livelihoods. Despite its 

importance, there remains limited understanding of the trends in poultry production, population growth, and distribution 

across the country. Hence, this manuscript presents a comprehensive trend analysis of poultry production, population 

dynamics, and distribution patterns in Ethiopia from 2004 to 2022. Data from the Central Statistical Agency (CSA) and 

FAOSTAT were analyzed using non-parametric statistical methods to assess trends in poultry production and population 

growth. The analysis reveals a consistent upward trend in the poultry population across various regions of Ethiopia except for 

a slight decrease observed in Addis Ababa during 2004-2007, with indigenous breeds dominating the landscape. Despite 

challenges such as disease outbreaks and limited commercialization, the poultry sector has experienced significant growth, 

driven by factors like population increase and shifting dietary preferences. The study also highlights increasing trends in egg 

and meat production, indicating the sector's potential for further expansion. Recommendations are provided for policymakers, 

researchers, and industry stakeholders to promote sustainable growth, enhance food security, and improve the livelihoods of 

poultry farmers in Ethiopia. Overall, the findings underscore the importance of continued investment and innovation in the 

poultry sector to realize its full potential in contributing to Ethiopia's agricultural development and economic prosperity. 
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Introduction 

Ethiopia is home to numerous livestock species and is naturally endowed 

with various agroecological zones and acceptable environmental 

conditions (Leta and Mesele,2014)1. Ethiopia has large poultry 

population, estimated to be 41.35 million preceded by cattle, 66 million 

(CSA,2022)2. Poultry production plays a significant role in Ethiopia's 

agricultural sector, contributing to food security, income generation, and 

employment opportunities (Fekadu et al., 2023)3. Ethiopia boasts a 

substantial livestock resource, with poultry being the second most 

populous category after cattle. However, despite their significance in 

terms of numbers, there remains limited knowledge about poultry 

production systems, population growth, egg utilization trends, and 

development strategies in the country (Urgesa,2023)4. Ethiopia's 

indigenous poultry production system is an essential component of the 

country's farming system and it is typified by small flocks, low input, and 

an unstructured marketing system (Yadesa et al., 2017)5. One of the most 

significant agricultural subsectors for Ethiopia's rural populations is 

poultry. The population of poultry is almost exclusively made up of native 

chicken; according to recent estimates, the percentages of native, hybrid, 

and exotic fowl are, respectively, 78.04%, 17.58%, and 4.34% (CSA, 

2022)2. Mekuriaw and Harris-Coble (2021)6 also reported recent 

estimates of which 81.7% of the breeds are native, 10.9% are hybrids, and 

7.4% are exotics. 

Because of this, poultry is the largest group of livestock species, 

accounting for over 30% of all animal protein consumed worldwide 

(Alemneh and Getachew, 2019)7. According to Urgesa (2023)4, the 

proportionate share of poultry in the global animal protein production was 

expected to rise to 40% by 2020, with the developing world experiencing 

the largest increase. 

Ethiopia's poultry industry has expanded significantly in recent years due 

to a number of factors including population increase, urbanization, and 

shifting dietary preferences. The country's poultry sector is characterized 

by a mix of traditional and commercial production systems, with different 

regions showing varying levels of development and adoption of modern 

practices (Erdaw and Beyene, 2022)8. 
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Ethiopia, with its large and growing population, presents a unique case 

study for understanding the dynamics of poultry production, population 

growth, and distribution. Studying poultry production, productivity and 

population growth trends is crucial for advancing agricultural 

development, promoting food security, supporting rural livelihoods, and 

fostering sustainability within the poultry sector and the broader 

agricultural landscape (Dixon et al.,2020)9. Hence understanding these 

trends is crucial for policymakers, researchers, and industry stakeholders 

to develop strategies that promote sustainable growth, improve food 

security, and enhance the livelihoods of poultry farmers across the 

country. Therefore, this trend analysis aims to explore the historical 

patterns and current trends in poultry production, population growth, and 

distribution across Ethiopia.  

Materials and Methods  

Data (Information) on annual poultry production, population growth and 

distribution in Ethiopia for the period of 2004 to 2022 were collected from 

the Central Statistical Agency (CSA, 2004 -2022)10 and FAOSTAT 

(2024)11.  

Trend Analysis 

The statistical significance of the trend in poultry production and 

population growth data was assessed using the non-parametric Mann-

Kendall and Sen's methods, which are less susceptible to outliers and 

identify trends in time series without indicating whether they are linear or 

non-linear (Partal and Kahya, 2006; Yenigun et al., 2008; Hadgu et al., 

2013)12,13,14. The trends in Poultry production and population growth 

dataset were analyzed using the tidyverse, trend and Kendall R packages 

of R-4.3.3 version. This package has useful functions for data 

visualization and analysis. The Mann-Kendall trend test and p-value at 95 

% Confidence Interval (CI) on Production and population growth data for 

annual time series from 2004 to 2022 was performed/computed using 

RStudio and R Programming software. The Mann-Kendall test is a 

frequently utilized nonparametric test for annual time series data to 

determine the trend (Chisang et al., 2024; Butler and Vance,2022; 

Akinbile et al., 2015)15,16,17 

The annual trend and its statistical significance were calculated using the 

trend R package (McLeod,2005; Pohlert,2016)18,19. The Sen’s slope 

function in trend R package was used to calculate the slope of the trend 

(increase/decrease per year) while the MK test function (Mann-Kendall 

test) was used to verify if the trend is statistically significant or if it is the 

result of the variability within the production and population growth 

(Mangiafico, 2016)20. More information on trend analysis is provided by 

Akinbile et al. (2015)17, Butler and Vance (2022) and Mcleod (2005)16. 

The equation (1), (2), (3) and (4) were used to compute the Mann-

Kendall’s test statistic, the sign function, the variance of S and ZMK 

(approximates the standard normal distribution) respectively. 

The Mann-Kendall’s test statistic is given as: 

S = ∑∗

𝑁−1

𝑖=1

∑ +𝑠𝑔𝑛

𝑁

𝑗=𝑖+1

(𝑥𝑗 − 𝑥𝑖)         𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (1) 

where S is Mann-Kendall’s test statistics; xi and xj are the sequential data 

values of the time series in the years i and j (j >i); and N is the length of 

the time series. A positive S value indicates an increasing trend, and a 

negative value indicates a decreasing trend in the data series. The sign 

function is given as: 

𝑠𝑔𝑛(𝑥𝑗 − 𝑥𝑖) = {

+1 𝑖𝑓(𝑥𝑗 − 𝑥𝑖) > 0

0 𝑖𝑓 (𝑥𝑗 − 𝑥𝑖) = 0

−1 𝑖𝑓(𝑥𝑗 − 𝑥𝑖) < 0

       Equatio (2) 

The variance including the correction term for ties is: 

𝑉𝑎𝑟 (𝑆) = {𝑛(𝑛 − 1)(2𝑛 + 5) − ∑ 𝑡𝑗(𝑡𝑗 − 1)(2𝑡𝑗 + 5)
𝑝
𝑗=1 }/18  

Equation (3) 

where p is the number of the tied groups in the data set and tj is the number 

of data points in the jth tied group. 

For n larger than 10, ZMK approximates the standard normal distribution 

(Partal and Kahya, 2006; Yenigunet al., 2008)12,13 and is computed as 

follows: 

{
 
 

 
 𝑠 −

1

√𝑣𝑎𝑟(𝑠)
 𝑖𝑓 𝑆 > 0

0  𝑖𝑓  𝑆 = 0

𝑠 +
1

√𝑣𝑎𝑟(𝑠)
𝑖𝑓 𝑆 < 0

   Equation (4) 

The presence of a significant trend is evaluated using the ZMK value. The 

null hypothesis Ho should be accepted in a two-sided trend test if ZMK Z1-

/2 at a given level of significance. The critical value of ZMK in the standard 

normal table is Z-/2. 

Distribution of chicken flocks geographically 

The distribution of Ethiopia's total poultry population by regions from 

2004 to 2022 is displayed in Table 1. Ethiopia is home to over 60% of all 

East African chicken breeds, including hybrid, exotic, and native varieties 

(Sisay et al., 2018)21. According to the CSA (2004-2022)10 and 

FAOSTAT (2024)11 data, the Oromia region has the most hens, followed 

by the Amhara, SNNPR, and Tigray regions. Together, the regions of 

Oromia (35.9%), Amhara (31.6%), SNNPR (18.1%), and Tigray (10.5%) 

account for 96.1 percent of the country's chicken population. The regions 

of Afar, Somalia, Benshangul Gumuz, and Gambela account for the 

majority of the remaining 3.9 percent. 

Over the years, the number of chickens has increased slowly; in 2022, the 

total population was projected to be 41.35 million (fig 1). One key 

explanation for the slow expansion in the chicken population could be the 

high death rate from diseases and predators in the scavenging production 

systems. One further factor is the restricted growth of commercial poultry 

production, concerning both the quantity and the number of producers. 

FAO (2019)22.  
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NA = Not Available 

Table 1. Distribution of total Poultry Population by Region in Ethiopia (in thousands) 

 

Figure 1: Distribution and Trends of Poultry Population in Ethiopia 

Distribution Trend Analysis 

The Mann-Kendall Trend Statistics is a non-parametric test used to detect 

trends in time series data. It's particularly useful when the data doesn't 

meet the assumptions of normality required by parametric tests (Agbo et 

al., 2023)23. Hence, the Mann-Kendall Trend Statistics analysis reveals a 

consistent increasing trend in the poultry population across various 

regions in Ethiopia from 2004 to 2022, except for a slight decrease 

observed in Addis Ababa during 2004-2007 (Table 2). Tigray exhibits a 

significant increasing trend (P-value = < 0.0001) in poultry population 

over the specified period, as indicated by the high ZMK value and with a 

very steep Sen's slope of 223,213.7 (positive Sen’s slope). Similar to 

Tigray, Afar region also shows a significant increasing trend (P-value = 

0.0063) with a positive Sen's slope indicating a considerable increase in 

poultry population. Amhara, Oromia, Somali, Benishangul-Gumuz, 

SNNPR, Gambella, Harari and Diredawa regions exhibit statistically 

significant increasing trends (P-values < 0.05) with positive Sen's slopes, 

indicating substantial growth in poultry population over the period 

considered. Addis Ababa (2004-2007) region is the only one showing a 

decreasing trend (P-value = 0.734) during the specified period with the 

negative Sen’s slope value of -7096, though not statistically significant. 

The overall poultry population in Ethiopia, as reported by CSA (2004 – 

2022)10, shows a highly significant increasing trend (P-value = 0.00034) 

with a very large Sen's slope of 1,664,052, indicating a substantial overall 
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increase in the poultry population over the years. The total poultry 

population reported by FAOSTAT for 2024 also shows a significant 

increasing trend (P-value = 0.0051) with a positive Sen's slope, although 

slightly lower than the CSA data. 

With the exception of a minor decline in Addis Ababa between 2004 and 

2007, the Mann-Kendall Trend Statistics analysis concludes that there is 

a continuous upward trend in the number of chickens in Ethiopia's 

different regions from 2004 to 2022. The findings show how the Ethiopian 

poultry sector has expanded and become more significant over the given 

time frame. 

S/N Region ZMK MK statistics P-value Sen’s slope Trend 

1 Tigray (2004-2021) 4.848 129 <0.0001 223213.7 Increase 

2 Afar 2.729 79 0.0063 4755.8 Increase 

3 Amhara 4.338 125 <0.0001 617031.6 Increase 

4 Oromia 3.499 101 0.00047 482069.0 Increase 

5 Somali 3.436 102 0.00041 13505.5 Increase 

6 Benishangul-Gumuz 3.009 87 0.0026 42798.4 Increase 

7 SNNPR 1.889 55 0.059 157827.0 Increase 

8 Gambella (2008-2022) 2.474 51 0.013 10833.5 Increase 

9 Harari 5.108 147 <0.0001 4511.0 Increase 

10 Diredawa 4.890 141 <0.0001 4664.8 Increase 

11 Addis Ababa (2004-2007) -0.340 -2 0.734 -7096.0 Decrease 

Total (CSA, 2004-2022)10 3.569 103 0.00034 1664052.0 Increase 

Total (FAOSTAT, 2024)11 2.799 81 0.0051 1346250.0 Increase 

Table 2. Mann-Kendall Trend Statistics for Poultry Population by Region in Ethiopia for 2004-2022 

Trends in Eggs and Meat Production 

Table 3 presents the number of eggs produced per breed of chicken (CSA, 

2004–2022)10, the overall number of eggs produced (FAOSTAT, 

2024)11, and the total amount of meat produced (FAOSTAT, 2024)11 

during the period of 2004–2022. Egg production (measured in thousands) 

for native chicken breeds began in 2005 at approximately 97458 thousand 

eggs, reached a peak of 123,624 thousand eggs in 2021, and then declined 

to 105,204 thousand eggs in 2022. Even though, data is missing for some 

years exotic breeds produce eggs started from 5,992 thousand eggs in 

2009, peaked at 407,012 thousand eggs in 2022. Exotic Breeds started 

from 792 thousand eggs in 2008, peaked at 34,606 thousand eggs in 2021, 

then slightly decreased to 17,822 thousand eggs in 2022. Overall, Egg 

production in Ethiopia has shown a consistent upward trend over the 

years, with occasional fluctuations. The total number of eggs produced 

has increased substantially from 2004 to 2022. While there is a general 

upward trend, there are fluctuations in egg production from year to year. 

These fluctuations could be attributed to various factors such as changes 

in market demand, disease outbreaks affecting poultry, changes in 

government policies, and variations in weather conditions affecting 

poultry farming. From 2004 to 2009, egg production showed relatively 

steady growth, with some fluctuations. The growth during this period 

might be attributed to increased investment in poultry farming, improved 

farming practices, and rising demand for eggs. The period from 2010 

onwards witnessed a significant increase in egg production. The growth 

rate appears to accelerate during this period, with the total number of eggs 

produced more than doubling between 2010 and 2022. This rapid growth 

could be influenced by several factors, including increased investment in 

the poultry sector, improved infrastructure, technological advancements 

in poultry farming, and rising demand for eggs due to population growth 

and changing dietary habits. Notably, there is a substantial spike in egg 

production from 2020 to 2022. The total number of eggs produced more 

than doubled between 2019 and 2020, and then again between 2020 and 

2022. This sharp increase could be due to several factors, including 

increased government support for the poultry sector, expansion of 

commercial poultry farms, adoption of advanced farming techniques, and 

a surge in demand for eggs driven by population growth, urbanization, 

and changes in dietary preferences. The increasing trend in egg 

production indicates a growing poultry industry in Ethiopia. This has 

several implications, including economic benefits such as job creation, 

income generation for farmers, and contribution to food security. 

However, it also brings challenges such as ensuring sustainable 

production practices, addressing environmental concerns associated with 

poultry farming, and maintaining quality standards to meet consumer 

demands (CSA, 2004-2022)10. 

According to the FAOSTAT (2024)11 total meat production from all 

chicken breeds shows fluctuation over the years, with a peak of 73,000 

tons in 2015 and total eggs have been increasing steadily over the years, 

reaching a peak of 1146670 thousand tons in 2022. 

Indigenous breeds consistently contribute to egg production, with a 

notable increase over the years. Hybrid breeds have shown a significant 

increase in egg production, becoming a major contributor by 2022. Exotic 

breeds also contribute to egg production, although their numbers are 

comparatively lower than the other breeds. Total egg production has been 

steadily increasing over the years. Meat production shows fluctuations but 

generally maintains a significant level. These trends indicate a growing 

demand for both eggs and meat, with various breeds contributing to 

meeting this demand. 
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Year 

Eggs Production per chicken breeds in numbers in 

1000s 
Total eggs production in 

number in 1000s (CSA, 

2004 – 2022)10 

Total eggs 

production in 

number in 1000s 

(FAOSTAT, 2024)11 

Meat total (t) 

(FAOSTAT, 

2024)11 Indigenous Hybrids Exotic 

2004 NA NA NA 63523 915000 47 

2005 97458 NA 5326 102784 835000 43 

2006 57495 7395 2569 67460 890000 45 

2007 61204 7949 12506 81660 905000 46 

2008 68241 6251 792 75284 875000 49 

2009 71748 5992 1348 79089 885000 50 

2010 78066 NA NA 78066 877500 59 

2011 89725 7771 805 98301 900000 54 

2012 78895 14845 936 94676 909000 60 

2013 85491 6218 1424 93133 932000 62 

2014 89560 9578 1703 100841 967000 69 

2015 93801 7605 5164 106571 1208000 73 

2016 95767 8097 10772 114636 1187000 72 

2017 92692 12137 22126 126956 1196000 67 

2018 85919 16138 34708 136764 1138609 71 

2019 82243 30594 38636 151473 1182610 58 

2020 110569 176443 29809 316821 1112745 68 

2021 123624 210564 34606 368794 1144655 49 

2022 105204 407012 17822 530038 1146670 49 

NA = Not available 

Table 3: Trends in eggs and meat production per chicken breeds from CSA and FAOSTAT 

Trend Analysis of Eggs and Meat  

The Mann-Kendall Trend Statistics provides insights into the trends in 

meat and egg production across different chicken breeds and the total 

production in Ethiopia from 2004 to 2022 (Table 4). The indigenous 

breed shows a significant increasing trend (p-value = 0.0011) in egg 

production, supported by a high ZMK (3.26) and the Sen’s slope is 

2950215, suggesting a substantial increase in egg production over time. 

Hybrids also exhibit a significant increasing trend (p = 0.00027 in egg 

production, with a higher ZMK (3.65) and Sen’s slope is 2258041, 

indicating a considerable increase in egg production over the years. The 

exotic breed shows a significant increasing trend (P-value = 0.0045) in 

egg production, although with a slightly lower ZMK (2.84) value 

compared to hybrids and the Sen’s slope is 1778507, suggesting a 

notable increase in egg production over time. The total poultry 

production, including meat and eggs from all chicken breeds according 

to the Central Statistical Agency (CSA, 2004-2022)10, exhibits a 

significant increasing trend, with a high ZMK (4.83) value and a very 

low P value = 0.0001 with the Sen’s slope is 6462604, reflecting a 

substantial increase in total egg production over the analyzed period.  

Both meat and egg production from all chicken breeds show significant 

positive trends. The total meat production from all chicken breeds, 

according to FAOSTAT in 2024, shows a significant increasing trend 

(p = 0.0063), although with a lower ZMK (2.73) value compared to the 

total production reported by CSA with Sen’s slope of 1,585, showing a 

considerable increase in total egg production over the analyzed period. 

The total egg production from all chicken breeds, according to 

FAOSTAT in 2024, exhibits a significant increasing trend (p= 

<0.0001), supported by a high ZMK (4.45) value and a very low P-value 

and Sen’s slope of 1,000 indicating considerable increase in egg 

production over the years. 

Generally, from 2004 to 2022, Ethiopian chicken breeds' egg and meat 

output increased consistently and significantly, according to the Mann-

Kendall trend analysis. This suggests that the nation's chicken industry 

is expanding favorably and may eventually advance. 

S/N Breeds Production parameter ZMK Mk-statistics P-value Alpha Sen’s Slope Trend 

1 Indigenous Eggs 3.258 87 0.0011 0.05 2950215 Increase 

2 Hybrids Eggs 3.647 82 0.00027 0.05 2258041 Increase 

3 Exotic  Eggs 2.842 70 0.0045 0.05 1778507 Increase 

4 Total (CSA, 2004-2022)10 4.828 139 <0.0001 0.05 6462604 Increase 

5 Total Meat and Eggs from all Chicken (FAOSTAT, 2024)11 

6 From all Chicken Meat of chicken (tons) 2.729 79 0.0063 0.05 1585 Increase 

7 Egg (tons) 4.446 128 <0.0001 0.05 1000 Increase 

Table 4. Mann-Kendall Trend Statistics of Poultry Production (Meat and eggs) by chicken breeds type and total in Ethiopia for 2004-2022 
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Conclusion and Recommendations 

Conclusion 

Based on the comprehensive trend analysis of poultry production, 

population growth, and distribution in Ethiopia from 2004 to 2022, 

several conclusions can be made: 

➢ The analysis reveals a consistent increasing trend in the poultry 

population across various regions of Ethiopia during the 

specified period. Except for a minor decrease observed in Addis 

Ababa between 2004 and 2007, all other regions showed 

significant increasing trends. Tigray, Afar, Amhara, Oromia, 

Somali, Benishangul-Gumuz, SNNPR, Gambella, Harari, and 

Diredawa regions all showed statistically significant increasing 

trends in poultry population. 

➢ The distribution of Ethiopia's total poultry population by region 

indicates that Oromia, Amhara, SNNPR, and Tigray regions 

account for the majority (96.1%) of the country's chicken 

population. However, over the years, there has been a gradual 

increase in the poultry population across all regions. 

➢ Egg production in Ethiopia has shown a consistent upward 

trend over the years, with occasional fluctuations. Indigenous, 

hybrid, and exotic breeds all contribute to egg production, with 

significant increasing trends observed in each category. Meat 

production also shows fluctuations but generally maintains a 

significant level, indicating a growing demand for both eggs 

and meat. 

➢ The total poultry production, including meat and eggs from all 

chicken breeds, displays a significant increasing trend over the 

analyzed period indicating favorable expansion and 

advancement in Ethiopia's chicken industry. 

➢ The increasing trends in poultry population, egg, and meat 

production have significant implications for Ethiopia's 

agricultural sector, food security, income generation, and 

employment opportunities. The growth in these areas suggests 

positive development in the poultry industry and its 

contribution to the overall economy. 

➢ Overall, the trend analysis provides valuable insights into the 

dynamics of poultry production, population growth, and 

distribution in Ethiopia, highlighting the importance of 

continued monitoring and strategic interventions to ensure 

sustainable growth and development in the poultry sector. 

Recommendations 

Based on the comprehensive analysis of poultry production, population 

growth, and distribution trends in Ethiopia, several recommendations can 

be made: 

➢ Policymakers should prioritize the development and 

implementation of policies aimed at supporting the sustainable 

growth of the poultry sector. These policies should focus on 

promoting modern and efficient production systems, improving 

infrastructure, enhancing access to veterinary services, and 

facilitating market access for poultry farmers. 

➢ There is a need for further research and development efforts to 

better understand the dynamics of poultry production, 

population growth, and distribution in Ethiopia. This includes 

studying the factors influencing productivity, exploring the 

potential of genetic improvement programs, and identifying 

strategies to address challenges such as disease management 

and feed availability. 

➢ Efforts should be made to strengthen the capacity of poultry 

farmers through training programs, extension services, and 

knowledge sharing initiatives. This will help improve farming 

practices, enhance productivity, and promote sustainable 

growth within the sector. 

➢ Given the significant impact of diseases on poultry production, 

there is a need to prioritize disease control measures and 

biosecurity practices. This includes vaccination programs, 

surveillance systems, and awareness campaigns aimed at 

reducing the prevalence of diseases and minimizing their 

economic impact on poultry farmers. 

➢ While traditional production systems remain predominant, 

efforts should be made to promote the adoption of commercial 

poultry production practices. This includes providing 

incentives for investment in commercial farms, supporting the 

establishment of hatcheries and feed mills, and facilitating 

access to inputs and technology. 

➢ Collaboration between government agencies, research 

institutions, industry stakeholders, and international 

organizations is essential for addressing the multifaceted 

challenges facing the poultry sector. By working together, these 

stakeholders can leverage their expertise and resources to 

develop effective solutions and promote the sustainable growth 

of the sector. 

Conflict of interest 

The authors declare that they have no conflict of interest. 

References 

1. Leta, S., & Mesele, F. (2014). Spatial analysis of cattle and 

shoat population in Ethiopia: growth trend, distribution and 

market access. Springer Plus, 3(1), 310. 

2. CSA (2022). The Federal Democratic Republic of Ethiopia, 

Central Statistical Agency, Agricultural Sample Survey (2014 

E.C.), Volume II Report on Livestock and Livestock 

Characteristics (Private Peasant Holdings). Statistical Bulletin 

594 Addis Ababa, Ethiopia. 

3. Fekadu, T., Esatu, W., Takele, D., Tesfaye, E., Zewdie, Y., 

Amssalu, K., ... & Dessie, T. (2023). Ethiopia National Poultry 

Development Strategy 2022–2031. 

4. Urgesa, L. (2023). Review on Poultry Production System, 

Trends and Development Strategies in Ethiopia. Journal of 

Aquaculture & Livestock Production. SRC/JALP-138. 

5. Yadessa, E., Tulu, D., Bogale, A., Mengistu, G., Aleme, M., 

Shiferawu, S., ... & Amare, A. (2017). Characterization of 

smallholder poultry production systems in Mezhenger, Sheka 

and Benchi-Maji zones of south western Ethiopia. Research 

Journal of Agricultural Science Research, 5(1), 2360-7874. 

6. Mekuriaw, Z., & Harris-Coble, L. (2021). Ethiopia’s livestock 

systems: Overview and areas of inquiry. Gainesville, FL, USA: 

Feed the Future Innovation Lab for Livestock Systems. 

https://link.springer.com/article/10.1186/2193-1801-3-310
https://link.springer.com/article/10.1186/2193-1801-3-310
https://link.springer.com/article/10.1186/2193-1801-3-310
https://www.sciencedirect.com/science/article/pii/S0167587723000739
https://www.sciencedirect.com/science/article/pii/S0167587723000739
https://www.sciencedirect.com/science/article/pii/S0167587723000739
https://www.sciencedirect.com/science/article/pii/S0167587723000739
https://www.sciencedirect.com/science/article/pii/S0167587723000739
https://cgspace.cgiar.org/bitstreams/a01f8f55-bb0d-47d8-bdc3-2f0c5be8c70f/download
https://cgspace.cgiar.org/bitstreams/a01f8f55-bb0d-47d8-bdc3-2f0c5be8c70f/download
https://cgspace.cgiar.org/bitstreams/a01f8f55-bb0d-47d8-bdc3-2f0c5be8c70f/download
https://www.academia.edu/download/108674269/review_on_poultry_production_system_trends_and_development_strategies_in_ethiopia.pdf
https://www.academia.edu/download/108674269/review_on_poultry_production_system_trends_and_development_strategies_in_ethiopia.pdf
https://www.academia.edu/download/108674269/review_on_poultry_production_system_trends_and_development_strategies_in_ethiopia.pdf
https://www.researchgate.net/profile/Dereje-Robi-2/publication/328743440_Characterization_of_smallholder_poultry_production_systems_in_MezhegerSheka_and_Benchi_Maji_zones_of_south_western_Ethiopia/links/5f7344e192851c14bc9ea769/Characterization-of-smallholder-poultry-production-systems-in-Mezheger-Sheka-and-Benchi-Maji-zones-of-south-western-Ethiopia.pdf
https://www.researchgate.net/profile/Dereje-Robi-2/publication/328743440_Characterization_of_smallholder_poultry_production_systems_in_MezhegerSheka_and_Benchi_Maji_zones_of_south_western_Ethiopia/links/5f7344e192851c14bc9ea769/Characterization-of-smallholder-poultry-production-systems-in-Mezheger-Sheka-and-Benchi-Maji-zones-of-south-western-Ethiopia.pdf
https://www.researchgate.net/profile/Dereje-Robi-2/publication/328743440_Characterization_of_smallholder_poultry_production_systems_in_MezhegerSheka_and_Benchi_Maji_zones_of_south_western_Ethiopia/links/5f7344e192851c14bc9ea769/Characterization-of-smallholder-poultry-production-systems-in-Mezheger-Sheka-and-Benchi-Maji-zones-of-south-western-Ethiopia.pdf
https://www.researchgate.net/profile/Dereje-Robi-2/publication/328743440_Characterization_of_smallholder_poultry_production_systems_in_MezhegerSheka_and_Benchi_Maji_zones_of_south_western_Ethiopia/links/5f7344e192851c14bc9ea769/Characterization-of-smallholder-poultry-production-systems-in-Mezheger-Sheka-and-Benchi-Maji-zones-of-south-western-Ethiopia.pdf
https://www.researchgate.net/profile/Dereje-Robi-2/publication/328743440_Characterization_of_smallholder_poultry_production_systems_in_MezhegerSheka_and_Benchi_Maji_zones_of_south_western_Ethiopia/links/5f7344e192851c14bc9ea769/Characterization-of-smallholder-poultry-production-systems-in-Mezheger-Sheka-and-Benchi-Maji-zones-of-south-western-Ethiopia.pdf
https://cgspace.cgiar.org/bitstream/10568/116578/2/LSIL_Livestock_Systems_Overview_Ethiopia_2021_08.pdf
https://cgspace.cgiar.org/bitstream/10568/116578/2/LSIL_Livestock_Systems_Overview_Ethiopia_2021_08.pdf
https://cgspace.cgiar.org/bitstream/10568/116578/2/LSIL_Livestock_Systems_Overview_Ethiopia_2021_08.pdf


J. Nutrition and Food Processing                                                                                                                                                                            Copy rights@ Aman Getiso, 

 
Auctores Publishing LLC – Volume 7(7)-230 www.auctoresonline.org  
ISSN: 2637-8914   Page 7 of 8 

7. Alemneh, T., & Getabalew, M. (2019). Exotic chicken 

production performance, status and challenges in Ethiopia. Int 

J Vet Sci Res, 5(2), 039-045. 

8. Erdaw, M. M., & Beyene, W. T. (2022). Trends, prospects and 

the socio-economic contribution of poultry production in sub-

Saharan Africa: a review. World's Poultry Science Journal, 

78(3), 835-852. 

9. Dixon, J., Garrity, D. P., Boffa, J., Williams, T. O., Amede, T., 

Auricht, C., ... & Mburathi, G. (2020). Farming systems and 

food security in Africa. J. Dixon, DP Garrity, J.-M. Boffa, TO 

Williams, & T. v (Eds.), Priorities for science and policy under 

global change. 

10. CSA (2004-2022). The Federal Democratic Republic of 

Ethiopia, Central Statistical Agency, Agricultural Sample 

Survey, Volume II Report on Livestock and Livestock 

Characteristics (Private Peasant Holdings). Statistical Bulletin 

331 – 594 Addis Ababa, Ethiopia. 

11. FAOSTAT (2024). FAO online statistical database. Rome. 

https://www.fao.org/faostat/en/#data 

12. Partal T, Kahya E (2006). Trend analysis in Turkish 

precipitation data. Hydrological Processes (20) (9), 2011–2026. 

13. Yenigün K, Gümüş V, and Bulut H (2008). Flow trends in the 

Euphrates basin, Turkey Water Management Proclamation, 

Institute of Civil Engineering, 161(4):189- 198. 

14. Hadgu G, Tesfaye K, Mamo G, Kassa B (2013). Trend and 

variability of rainfall in Tigray, Northern Ethiopia: Analysis of 

meteorological data and farmers’ perceptions Journal of 

Environmental Science, 1(8), pp. 159-171. 

15. Chisanga, C. B., Phiri, E., Chinene, V., Chota, M., & Nkonde, 

E. (2024). Statistical Downscaling of Temperature and 

Precipitation for Mount Makulu, Zambia Using the Statistical 

Downscaling Portal for 2010-2099. 

16. Butler, K. A., & Vance, T. C. (2022). Spatial Statistics for Big 

Data Analytics in the Ocean and Atmosphere: Perspectives, 

Challenges, and Opportunities. Big Data Analytics in Earth, 

Atmospheric, and Ocean Sciences, 161-178. 

17. Akinbile, C. O., Akinlade, G. M., & Abolude, A. T. (2015). 

Trend analysis in climatic variables and impacts on rice yield in 

Nigeria. Journal of Water and Climate Change, 6(3), 534-543. 

18. McLeod, A. I. (2005). Kendall rank correlation and Mann-

Kendall trend test. R package Kendall, 602, 1-10. 

19. Pohlert, T. (2016). Non-parametric trend tests and change-point 

detection. CC BY-ND, 4, 1-18. 

20. Mangiafico, S. S. (2016). Summary and analysis of extension 

program evaluation in R. Rutgers Cooperative Extension: New 

Brunswick, NJ, USA, 125, 16-22. 

21. Sisay, T., Alemayehu, K., & Zeleke, G. (2018). Trends of exotic 

chicken dissemination in north western Amhara, Ethiopia: 

challenges and opportunities. Nutrition and Food Toxicology, 

2, 383-392. 

22. FAO. 2019. Poultry Sector Ethiopia. FAO Animal Production 

and Health Livestock Country Reviews. No. 11. Rome. 

https://www.fao.org/3/ca3716en/ca3716en.pdf. 

23. Agbo, E. P., Nkajoe, U., & Edet, C. O. (2023). Comparison of 

Mann–Kendall and Şen’s innovative trend method for climatic 

parameters over Nigeria’s climatic zones. Climate Dynamics, 

60(11), 3385-3401. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.researchgate.net/profile/Tewodros-Alemneh/publication/334573872_Exotic_chicken_production_performance_status_and_challenges_in_Ethiopia/links/5d31da2f4585153e5910253a/Exotic-chicken-production-performance-status-and-challenges-in-Ethiopia.pdf
https://www.researchgate.net/profile/Tewodros-Alemneh/publication/334573872_Exotic_chicken_production_performance_status_and_challenges_in_Ethiopia/links/5d31da2f4585153e5910253a/Exotic-chicken-production-performance-status-and-challenges-in-Ethiopia.pdf
https://www.researchgate.net/profile/Tewodros-Alemneh/publication/334573872_Exotic_chicken_production_performance_status_and_challenges_in_Ethiopia/links/5d31da2f4585153e5910253a/Exotic-chicken-production-performance-status-and-challenges-in-Ethiopia.pdf
https://www.tandfonline.com/doi/abs/10.1080/00439339.2022.2092437
https://www.tandfonline.com/doi/abs/10.1080/00439339.2022.2092437
https://www.tandfonline.com/doi/abs/10.1080/00439339.2022.2092437
https://www.tandfonline.com/doi/abs/10.1080/00439339.2022.2092437
https://api.taylorfrancis.com/content/books/mono/download?identifierName=doi&identifierValue=10.4324/9781315658841&type=googlepdf
https://api.taylorfrancis.com/content/books/mono/download?identifierName=doi&identifierValue=10.4324/9781315658841&type=googlepdf
https://api.taylorfrancis.com/content/books/mono/download?identifierName=doi&identifierValue=10.4324/9781315658841&type=googlepdf
https://api.taylorfrancis.com/content/books/mono/download?identifierName=doi&identifierValue=10.4324/9781315658841&type=googlepdf
https://api.taylorfrancis.com/content/books/mono/download?identifierName=doi&identifierValue=10.4324/9781315658841&type=googlepdf
https://academic.oup.com/jinsectscience/article-abstract/14/1/40/2385821
https://academic.oup.com/jinsectscience/article-abstract/14/1/40/2385821
https://academic.oup.com/jinsectscience/article-abstract/14/1/40/2385821
https://academic.oup.com/jinsectscience/article-abstract/14/1/40/2385821
https://academic.oup.com/jinsectscience/article-abstract/14/1/40/2385821
https://www.nature.com/articles/s41597-024-03247-7
https://onlinelibrary.wiley.com/doi/abs/10.1002/hyp.5993
https://onlinelibrary.wiley.com/doi/abs/10.1002/hyp.5993
https://link.springer.com/article/10.1007/s12517-021-08501-5
https://link.springer.com/article/10.1007/s12517-021-08501-5
https://link.springer.com/article/10.1007/s12517-021-08501-5
https://www.cabidigitallibrary.org/doi/full/10.5555/20143001871
https://www.cabidigitallibrary.org/doi/full/10.5555/20143001871
https://www.cabidigitallibrary.org/doi/full/10.5555/20143001871
https://www.cabidigitallibrary.org/doi/full/10.5555/20143001871
https://www.researchgate.net/profile/Monday-Chota/publication/378686451_Statistical_Downscaling_of_Temperature_and_Precipitation_for_Mount_Makulu_Zambia_Using_the_Statistical_Downscaling_Portal_for_2010-2099/links/65e9adf5e7670d36ab025919/Statistical-Downscaling-of-Temperature-and-Precipitation-for-Mount-Makulu-Zambia-Using-the-Statistical-Downscaling-Portal-for-2010-2099.pdf
https://www.researchgate.net/profile/Monday-Chota/publication/378686451_Statistical_Downscaling_of_Temperature_and_Precipitation_for_Mount_Makulu_Zambia_Using_the_Statistical_Downscaling_Portal_for_2010-2099/links/65e9adf5e7670d36ab025919/Statistical-Downscaling-of-Temperature-and-Precipitation-for-Mount-Makulu-Zambia-Using-the-Statistical-Downscaling-Portal-for-2010-2099.pdf
https://www.researchgate.net/profile/Monday-Chota/publication/378686451_Statistical_Downscaling_of_Temperature_and_Precipitation_for_Mount_Makulu_Zambia_Using_the_Statistical_Downscaling_Portal_for_2010-2099/links/65e9adf5e7670d36ab025919/Statistical-Downscaling-of-Temperature-and-Precipitation-for-Mount-Makulu-Zambia-Using-the-Statistical-Downscaling-Portal-for-2010-2099.pdf
https://www.researchgate.net/profile/Monday-Chota/publication/378686451_Statistical_Downscaling_of_Temperature_and_Precipitation_for_Mount_Makulu_Zambia_Using_the_Statistical_Downscaling_Portal_for_2010-2099/links/65e9adf5e7670d36ab025919/Statistical-Downscaling-of-Temperature-and-Precipitation-for-Mount-Makulu-Zambia-Using-the-Statistical-Downscaling-Portal-for-2010-2099.pdf
https://agupubs.onlinelibrary.wiley.com/doi/abs/10.1002/9781119467557.ch9
https://agupubs.onlinelibrary.wiley.com/doi/abs/10.1002/9781119467557.ch9
https://agupubs.onlinelibrary.wiley.com/doi/abs/10.1002/9781119467557.ch9
https://agupubs.onlinelibrary.wiley.com/doi/abs/10.1002/9781119467557.ch9
https://iwaponline.com/jwcc/article-abstract/6/3/534/413
https://iwaponline.com/jwcc/article-abstract/6/3/534/413
https://iwaponline.com/jwcc/article-abstract/6/3/534/413
https://www.academia.edu/download/31180803/Kendall.pdf
https://www.academia.edu/download/31180803/Kendall.pdf
https://brieger.esalq.usp.br/CRAN/web/packages/trend/vignettes/trend.pdf
https://brieger.esalq.usp.br/CRAN/web/packages/trend/vignettes/trend.pdf
https://core.ac.uk/download/pdf/234662488.pdf
https://core.ac.uk/download/pdf/234662488.pdf
https://core.ac.uk/download/pdf/234662488.pdf
https://core.ac.uk/download/pdf/234662488.pdf
http://jwpr.science-line.com/attachments/article/78/JWPR14(1)41-54,2024.pdf
http://jwpr.science-line.com/attachments/article/78/JWPR14(1)41-54,2024.pdf
https://link.springer.com/article/10.1007/s00382-022-06521-9
https://link.springer.com/article/10.1007/s00382-022-06521-9
https://link.springer.com/article/10.1007/s00382-022-06521-9
https://link.springer.com/article/10.1007/s00382-022-06521-9


J. Nutrition and Food Processing                                                                                                                                                                            Copy rights@ Aman Getiso, 

 
Auctores Publishing LLC – Volume 7(7)-230 www.auctoresonline.org  
ISSN: 2637-8914   Page 8 of 8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 This work is licensed under Creative    
   Commons Attribution 4.0 License 
 

 

To Submit Your Article Click Here: Submit Manuscript 

 

DOI:10.31579/2637-8914/230

 

 

 

 

 

 

 
 

Ready to submit your research? Choose Auctores and benefit from:  
 

➢ fast, convenient online submission 

➢ rigorous peer review by experienced research in your field  

➢ rapid publication on acceptance  

➢ authors retain copyrights 

➢ unique DOI for all articles 

➢ immediate, unrestricted online access 
 

At Auctores, research is always in progress. 

 

Learn more https://auctoresonline.org/journals/nutrition-and-food-processing  

file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://auctoresonline.org/submit-manuscript?e=77
https://auctoresonline.org/journals/nutrition-and-food-processing

