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ABSTRACT 
	Aims: This study assessed the performance, management practices, and economic viability of Tanbro chicken production among smallholder poultry farmers in Morogoro Municipality, Tanzania. 
Study design: A cross-sectional survey was conducted in Morogoro Municipality, Tanzania.
Methodology: A survey involving the enumeration of 50 respondents using a structured questionnaire was conducted to collect data on demographics, feeding practices, health management, economics, and constraints of Tanbro chicken farming. 
Results: Results revealed that Tanbro farming is dominated by women (60%) who have moderate education levels. Farmers mainly use commercial feeds, though high feed costs remain a major challenge. Average chick mortality was 5%, with most farmers adopting vaccination and moderate biosecurity practices. Profitability analysis indicated an average net profit of Tanzania shillings 1,769,090 per production cycle, with a benefit-cost ratio of 1.48. The feed cost per kg live weight of sold Tanbro chicken was Tanzanian Shillings 4,630.5/=. The most Key challenges identified included the high feed costs and limited technical knowledge on feed formulation. 
Conclusion: The study recommends establishing adequate number of local feed mills so as to increase the supply for the commercial feeds to all poultry keepers, expanding farmer trainings, and improving access to quality inputs in order to enhance chicken farming sustainability and profitability.
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1. [bookmark: _Hlk214179274]INTRODUCTION
 The poultry sector has recently experienced rapid growth across many regions (Parrott & Walley, 2017). In Tanzania, poultry production contributes significantly to household income and nutrition and is dominated by indigenous chickens, numbering about 38.5 million birds (URT), 2019). However, these local chickens are characterized by low genetic potential for growth and productivity. To address these limitations, the private sector has introduced several dual-purpose chicken breeds with higher production potential compared to indigenous types. Notable among these are Sasso and Kuroiler, which have demonstrated superior performance under smallholder production systems (Guni et al., 2021).	Comment by dell: Make a paragraph in each headings
[bookmark: _Hlk214179645]Another breed that has recently been introduced in Tanzania is the Tanbro. This chicken breed originates from Hubbard breeders in France, where it is marketed as Redbro. It was first introduced in Kenya by the Kenchick Company in 2000, where it is sold under the name Kenbro (Keskin et al., 2008).  In Kenya, the breed has gained increasing adoption, particularly for free-range systems (Gikunda & Mutegi, 2015). Kenbro was initially unpopular due to its white plumage, but after the shift to a red variety, farmer’s interest increased. Early trials conducted with small groups of women farmers in kenya proved successful and encouraging wider adoption (Keskin et al., 2008). Building on this success, the breed has more recently been introduced in Tanzania by Interchick under the trade name Tanbro. The breed is considered a slow-growing broiler due to the fact that, when raised under an intensive system, can reach about 2.5 kg in 2 months (60 days), growing approximately 25% slower than fast-growing broilers like the Cobb-500, which reach the same weight at 48 days (Baxter et al., 2021).	Comment by dell:  To be continued from last paragraph
So, these slow-growing broiler (dual purpose chickens), such as Tanbro offer several advantages under tropical and low-input production systems. These include improved resilience to heat stress, better behavioral welfare, and meat that is considered more flavorful and textured, though often perceived as less tender and juicy than those of fast-growing strains (Baxter et al., 2021; Napolitano et al., 2013). Apart from that, their extended growth period results in fewer incidences of muscular anomalies, making them especially suitable for extensive and free-range systems commonly practiced in rural areas (Devatkal et al., 2019). 
[bookmark: _Hlk214916066]Slow-growing broilers are characterized by lower growth efficiency and suboptimal feed conversion ratios (FCR), which present economic challenges to producers (Mohammadigheisar et al., 2021). Poor FCR leads to increased feed consumption per unit of weight gain, thereby elevating production costs and reducing profit margins (Devatkal et al., 2019). However, most farmers who keep dual-purpose breeds rely on commercial broiler and layer feeds, which are costly and often fail to meet the nutritional needs of these birds, leading to increased costs of production (Chang’a et al., 2024;  Wilson et al., 2023). This study aimed to assess feeding practices, management, profitability, and production challenges of a recently introduced Tanbro dual-purpose breed among smallholder farmers in Morogoro Municipality in Tanzania. The outcome of this study is intended to be used to develop and test cost-effective, nutritionally balanced feed formulations using locally available ingredients, to enhance the sustainability and profitability of Tanbro keeping under smallholder condition.

[bookmark: _Hlk214180102]2. METHODOLOGY
2.1 Study Site
The study was conducted in Morogoro Municipality. Morogoro is found in the eastern part of Tanzania at 6.8278° S, 37.6591° E, with a population of approximately 2,218,492. The region has an average temperature ranging from 18.6 °C to 30 °C and an annual rainfall mean of 811 ± 179mm.   
                              
2.2 Study Design and Household Sampling Techniques
A cross-sectional survey was conducted among poultry farmers keeping Tanbro chickens within 10 wards of Morogoro Municipality. The same approach was used to gather information at a single point in time due to resource constraint and a desire to get information within a short time in a cost-effective manner (Setia, 2016). The target population was poultry-keeping households in Morogoro Municipal Council. Using 2022 census data for total households (133,809) and regional statistics indicating that 35% of agricultural households keep livestock and ~86% of livestock-keeping households keep chickens (NBS, 2021, 2022; Roman et al., 2025). Since Tanbro breed is relatively new in the market, many extension and ward officers were unfamiliar with it. Therefore, purposive sampling was employed, using customer lists from the chicken-selling agents from Interchick Company which is the only distributor of Tanbro chicks in Tanzania, to identify eligible households. The provided list contained 110 Tanbro-keeping households; however, 50 of these had only recently started their first batch flocks of chickens (with chicks of approximately one weeks old), making them unsuitable for assessing growth productivity and profitability. This left an eligible population of 60 experienced farmers. By considering the scope of the study, resource availability, and the desired precision, a total of 50 respondents were randomly selected to be included in the survey. Data was generated by administrating a pre-tested structured questionnaire using two trained enumerators who were under the supervision of the researcher.

2.3 Data Collection
Data were collected using a structured questionnaire, which was administered through face-to-face interviews with the selected farmers. The questionnaire covered demographic characteristics, types of chickens kept, feeding practices, routine poultry management, health management, production economics, and production challenges. Before the survey, the tool was pre-tested to ensure clarity, relevance, and logical flow of questions. In addition to the questionnaire, three informal discussions were held with key stakeholders, including poultry input suppliers and local livestock officers, to provide supplementary context on the management and marketing of Tanbro chickens.

2.4 Limitations
The study’s sampling approach incorporated purposive elements, as respondents were identified through company customer lists rather than random selection from the general poultry farming population. While this method ensured the inclusion of farmers with actual experience in raising Tanbro chickens, it limits the generalizability of findings to all poultry farmers in the municipality. Furthermore, the sample size was calculated to achieve a precision of approximately ±14% of the total poultry keepers found in Morogoro, which is acceptable for exploratory studies but may not capture finer variations in production performance or profitability. 

2.5 Data analyses 
Descriptive statistics were computed using R Software (version 4.5.1). The simple frequency procedure was used, where respondents were required to give only one answer, while the multiple response procedure was employed where the question required more than one response. The results are summarized in tabular or graphic format. 	Comment by dell: Correct the spelling
3. results and discussion
3.1 Demographic characteristics

3.1.1 Gender of respondents 
 The highest representation of Tanbro farmers came from Kihonda ward, which accounted for 20% of the respondents, and the least represented was Kilakala with 4% (Table 1). Gender-wise, women dominated poultry farming, comprising 66% of respondents, whereas men accounted for 34%. This distribution of genders is in line with past poultry farming research findings in Tanzania and other sub-Saharan African nations, where raising poultry is frequently the responsibility of women and is essential to the food security and economic development of households (Alders & Pym, 2009).  Women’s dominance in poultry sector is due to the fact that chicken is easy to manage at homestead, require little capital thus making them ideal for women's who have low household assets ownership entitlement. In many societies in Africa ,poultry-related revenues are frequently controlled by women which give them more freedom to take care of their immediate family needs (Guèye, 2000).

3.1.2. Respondent’s Education level
In terms of education, the survey revealed that a majority of Tanbro farmers had at least secondary education (50%), with 26% having post-secondary qualifications and only 2% with no formal education. This comparatively high literacy level is significant because, in comparison to native village hens, improved or commercial chicken breeds like Tanbro require greater technical knowledge on feeding, disease prevention, and record-keeping. Several studies show that higher educated farmers are typically more open to innovations, extension messages, and better management techniques (Msoffe & Ngulube, 2017).This research finding contrasts with research on village chicken production systems, where management techniques are based on traditional knowledge with little input use and keepers are frequently less educated (Mwalusanya et al., 2002). Therefore, in village chicken production systems, raising local chickens is mostly done as a low-input, low-output livelihood strategy, which is different from improved breeds, which are sold for both meat and eggs, which demands more planning, expertise, and resource allocation.

3.1.3 Decision-making in poultry management 
The survey showed that poultry management decisions were predominantly made by women (58%), followed by joint decision-making with men (34%), while men alone (2%) and children alone (6%) were low (Table 1). This finding matches with  a broader research patterns across Sub-Saharan Africa, where smallholder poultry keeping has traditionally been dominated by women (Guèye, 2005). Several development initiatives in Tanzania and beyond have deliberately targeted poultry as a vehicle for women’s economic empowerment, recognizing its accessibility (low input requirements, rapid returns) and its close link to household nutrition and welfare (Alders et al., 2018; Desta, 2021). These interventions are grounded in the theory of change for empowerment, which posits that enhancing women’s access to productive resources (e.g., improved chicken breeds, training, and markets) strengthens their decision-making power at both household and community levels. Over time, this can shift gender relations by increasing women’s control over income, improving their bargaining power in household decisions, and enhancing social recognition of their role in farming systems (Njuki & Sanginga, 2013).
The relatively high proportion of joint decision-making (34%) in this study suggests that while women remain central actors in poultry management, men are increasingly participating as poultry enterprises become more commercialized. This aligns with earlier studies showing that empowerment through poultry does not necessarily exclude men, but rather creates opportunities for more equitable household decision-making (Kristjanson et al., 2010). Thus, the demographics of Tanbro keepers in Morogoro depict both the increased knowledge requirements of managing superior breeds and the influence of gender roles in chicken farming.
	
Table 1: Demographic characteristics of participants (n=50)
	Variable
	Category
	Frequency
	Percent

	Ward
	Bigwa
	4
	8%

	
	Kichangani
	5
	10%

	
	Kihonda
	10
	20%

	
	Kilakala
	2
	4%

	
	Kingolwira
	4
	8%

	
	Lukobe
	3
	6%

	
	Mafiga
	5
	10%

	
	Mazimbu
	9
	18%

	
	Mkundi
	4
	8%

	
	Tungi
	4
	8%

	Gender of respondent
	Female
	33
	66%

	
	Male
	17
	34%

	Education level 
	No formal education
	1
	2%

	
	Post-secondary education
	13
	26%

	
	Primary education
	11
	22%

	

	Secondary education

	25

	[bookmark: tbl-demographics]50%


	Decision making on chicken issues
	Women
Men and women
Children
Men
	29
17
3
1
	58%
34%
6%
2%






3.2 Poultry Management Practices

3.2.1 Type of breed kept in the surveyed household.
The surveyed farmers were primarily Tanbro chicken growers; however, most households also kept other chicken breeds alongside Tanbro (Table 2). The other breeds reported included Sasso (24%), local chickens (22%), layers (16%), and Kuroiler (4%). The presence of Sasso and Kuroiler indicates that farmers were already aware of improved dual-purpose breeds before the introduction of Tanbro chickens. This suggests that Tanbro adoption has emerged within a broader context of gradual shifts from indigenous poultry production systems toward semi-commercial and commercial enterprises.
3.2.2 Farmer’s chicken keeping experience

Regarding the duration of Tanbro keeping, 40% of farmers had less than one year of experience, 38% had two years, and 22% had more than two years (Table 2). The high proportion of relatively new farmers about 78% with Tanbro keeping experience of 1 to 2 years reflects the recent introduction of Tanbro chickens in the Tanzanian market and highlight the breed’s growing popularity. Apart from that, early adopters (22% with over two years’ experience) provide a useful benchmark for understanding production and profitability trends. These findings align with previous reports that the adoption of dual-purpose breeds worldwide has been gradual but steady, as farmers transition from subsistence-oriented chickens to improved ones for better growth, egg production, and higher market returns (Mottet & Tempio, 2017).  Furthermore, evidence from Tanzania demonstrated that improved dual-purpose breeds such as Sasso and Kuroiler varied in terms of their performances (Guni et al., 2021). Kuroiler performed relatively better under rural, farmer-managed systems, whereas Sasso thrived under intensive management in highland environments. This breed performance difference indicates that Kuroilers are relatively adaptive than Sasso under harsh conditions. These findings highlight the critical role of farmer education, husbandry experience, and access to technical support when adopting new and improved breeds like Tanbro. However, the continued presence of indigenous chickens in households where improved breeds are found, indicates that farmers still maintain them  for their importance in cultural, risk-buffering, and low-input reasons (Chingonikaya & Salehe, 2018).

3.2.3 Chicken Housing and Support services 
The majority of farmers (90%) kept their chickens under intensive housing systems, with only 10% practice semi-intensive management (Table 2). This reflects a shift from traditional extensive systems, which dominate rural village chicken production in Tanzania (Ngogo et al.,2023), towards more controlled management associated with improved breeds like Tanbro chickens. Intensive housing is often adopted to reduce predation, improve disease control, and enhance feeding efficiency. However, while it improves productivity, intensive systems demand higher investment in feed, labor, and health inputs, which can challenge smallholder farmers’ profitability (Gikunda & Mutegi, 2015). About 90% of farmers received external support mainly through training offered by chick-selling companies (54%) and veterinary or extension services (36%) (Table 2).  Extension services are a key driver of adoption of improved technologies among poultry farmers (Lupondo et al., 2025). Such training is crucial as it equips farmers with the basic principles of poultry management, particularly when adopting new breeds, ensuring that production practices are aligned with local conditions (URT, 2019). On the other hand, none of the farmers received financial aid or equipment support, highlighting a gap in resource-based interventions. A significant majority (88%) expressed plans to expand their poultry operations, reflecting optimism and perceived profitability of Tanbro farming

3.2.4 Farm Record Keeping
Most of the households (86%) kept farm records on routine poultry activities. These records included mortality, feeding, sales, average weights, and in some cases disease occurrence and treatment (Table 2). Record keeping was particularly strong for production and marketing indicators such as mortality, feed use, and sales, each at 86%, while only 18% documented disease-related information. The high rate of record-keeping for production and marketing variables indicates that most poultry keepers recognize the importance for monitoring flock performance and profitability. However, the very low percentage of households keeping disease or treatment records reflects a gap in health management practices. This may hinder early disease detection, veterinary reporting, and long-term decision-making on flock health management strategies. Similar findings have been reported among smallholder poultry farmers in Tanzania, where record-keeping of production and sales is common, but health or veterinary documentation is under-emphasized (Mariki, 2022). This gap suggests the need for targeted sensitization to emphasize the value of comprehensive records, especially on poultry health, as these are critical for reducing preventable losses and improving flock performance which may result in better profitability hence sustainability of Tanbro chicken production in Morogoro.

	Table 2: Breeds of chicken Kept, farmer’s chicken keeping experience, Record keeping, Housing and Support services received by farmers.
	
Variable
	Category
	Frequency
	Percent

	Tanbro keeping experience
	Less than a year
	20
	40%

	
	Two years
	19
	38%

	
	More than two years
	11
	22%

	Chicken type
	Tanbro
	50
	100%

	
	Sasso
	12
	24%

	
	Indigenous chicken
	11
	22%

	
	Kuroiler
	2
	4%

	
	Layers
	8
	[bookmark: tbl-dur]16%

	Housing system
	Semi intensive
	5
	10%

	
	Intensive
	45
	90%

	  Type of support received
	Trainings from company chick sellers
	27
	54%

	
	 Extension services
	18
	36%

	Type of record kept         
	Death
Feeding
Birds sales
Body weights 
Diseases        
	43
43 
43
42
9                                                                 
	86%
86%
86%
84%
18%






3.4 Poultry Health and Mortality 
The survey sought to identify categories of chickens most susceptible to mortality (Figure 1). All respondents (100%) indicated that chicks were the most vulnerable, ranking them highest in mortality risks. This is probably due to poor brooding care at an early stage and the mortality decreased with age due to breed resistance and adaptability to the environment. This finding is the same as what was reported early  that, early chick mortality was identified as the leading cause of productivity losses in most broiler chicken (Yerpes & Llonch, 2020). Moreover, 70% reported disinfecting poultry houses before placing new chicks and 98% of farmers vaccinated or treated their chickens, indicating widespread adoption of poultry health practices. Similar adoption patterns have been reported where vaccination and basic biosecurity measures significantly reduce mortality and improved productivity (Ayebare et al., 2025; Subasinghe et al., 2023). Therefore, strengthening farmer training and improving access to vaccines remain vital for sustaining poultry health at the smallholder level within Morogoro Municipality and countrywide at large.
	[bookmark: participants-characteristics][bookmark: demographic-characteristics]
[image: ]
Figure 1: Ranks of chicken mortalities.




 3.3. Chicken feeding and economics

3.3.1 Types of feed used by farmers
The types of feeds which were used by chicken keepers are commercial feeds, locally compounded feeds and own home-compounded feeds (Table 3). However, feeding practices varied across production stages. For the chick starter phase, 100% of respondents relied on commercial feeds, reflecting farmers’ recognition of the importance of high-quality nutrition during early growth. This finding is consistent with earlier work in Tanzania, where Sanka et al., (2020) reported that improved dual-purpose breeds such as Sasso and Kuroiler perform best when started on commercial diets, as these provide superior growth and feed conversion efficiency. During the growing stage, 68% used commercial feeds, 22% used locally compounded feeds, and 10% used own home-compounded feeds. The reduced use of commercial feeds at this stage appears to be motivated by cost considerations. Feed costs are widely recognized as the major constraint to poultry production in Tanzania, as it accounts for 65–70% of total production expenses (Chang’a et al., 2024). Similar concerns were expressed by respondents in this study, who emphasized the financial burden of relying on commercial diets throughout the production cycle. This shifting trend toward locally compounded and home-mixed feeds shows how farmers attempt to balance cost and performance by using locally available feeds. However, when such strategies are used to lower expenses, they may also raise issues of nutritional inadequacy and feed safety due to poor skills in feed compounding and presence of aflatoxins, which  compromise both flock health and productivity (Wilson et al., 2023).	Comment by dell: Put a tab in each para
 In the finishing stage, only 24 farmers (equivalent to 48%) of all respondents used finishers, whereby only 16% continued with commercial feeds, while 22% used locally compounded and 10% used home-mixed feeds,
This reduced use of expensive finishers aligns with findings by  Wilson, (2021) who noted that small- and medium-scale farmers in sub-Saharan Africa often limit or avoid commercial finisher rations due to high costs, instead opt for cheaper alternatives like grains and by-products. This practice may reduce expenses, but has a risk of lowering carcass quality and market weights of the chicken (Claude et al., 2023). Generally, these findings highlight that, a feeding strategy used by respondents in this study is more driven by economic constraints than by nutritional requirements as there were an apparent shift from Commercial feeds to feeds formulated from local ingredients. Farmers adopt commercial feeds when chicks are most vulnerable, but increasingly substitute with cheaper, less standardized feeds as chickens mature. This trade-off between cost and performance underscores the need for training on least-cost ration formulation and access to affordable, quality feed ingredients to enhance productivity and profitability in semi-commercial systems.
	
Table 3: Proportion of respondents by types of feed used and their variations across various phases of production. 
	Variable
	Frequency
	Percent

	Type of feed used.

	
	

	Commercial feed
	50
	100%

	Locally compounded
	11
	22%

	Own home mixed feeds
	5
	10%

	Chick starter feed
	
	

	Commercial feed
	50
	100%

	Locally compounded
	0
	0%

	Own home mixed feeds
Grower feed
Commercial feed
Locally compounded
Own Home mixed feeds
	0

34
11
5
	0%

68%
22%
10%

	Finisher feed
	
	

	Commercial feed
	8
	[bookmark: _Hlk204014847]16%

	Locally compounded
	11
	22%

	Own Home mixed feeds
	5
	[bookmark: tbl-feed]10%


[bookmark: types-of-feed-used]



3.3.2 Total feeds, Feed costs and Descriptive Summaries on Production, Marketing, and Economic Indicators
      3.3.2.1 Total feeds used
	The average quantities of feeds used by surveyed farmers was 405.4 kg of starter feed (TSHs. 709,930), 1,259.3 kg of grower feed (TSHs. 1,856,520), and 377.0 kg of finisher feed (TSHs. 458,180) (Table 4). This feeding pattern suggests a transition from more protein- and nutrient-dense starter feeds to relatively cost-effective finisher feeds as chickens mature due to economic reasons and influence of the quality of the commercial feeds, which is  consistent with feeding practices observed in other dual-purpose and commercial poultry systems (Chang’a et al., 2024;  Wilson et al., 2023). Each farmer initially stocked an average of 299 chicks, all purchased at a uniform price of TSHs 1,800 per chick. Farmers reported an average chick mortality of 15 birds (5%), meaning a 95% survival rate. On average, 284 chickens were sold per cycle at 11 weeks of age, with a selling weight of 2.3 kg. The average selling price per bird was TSHs 19,520, though this varied considerably (range: TSHs 10,000–25,000), suggesting that marketing strategies and consumer preferences influenced price variation.
   3.3.2.2 Feed Costs and Efficiency.
The total feed used was 2,041.68 kg, which cost TSHs. 3,024,630. Thus, the average cost per 100 kg of feed used in a production cycle was TSHs. 148,180. Out of the total feed used, average starter feed cost was TSHs. 175,140 per 100 kg, for grower feed, it was TSHs. 147,490 per 100 kg, and lastly for finisher feed was TSHs 121,460 per 100 kg. Feed efficiency indicators showed that the amount of feed used per chick placed was 6.83 kg, while per bird sold it was 7.19 kg. The feed cost per bird placed was TSHs. 10,111, while per bird sold was TSHs. 10,651. In terms of weight gain, the feed cost per kg of live weight was TSHs. 4,630.5/kg, which is relatively high compared to intensively reared broilers but within the expected range for dual-purpose chickens under semi-commercial conditions in sub-Saharan Africa (Guni et al., 2021; Sanka et al., 2020).

   3.3.2.3 Production and Costs
Overall, the data indicate that farmers successfully rear a large proportion of chicks to marketable age, with only a 5% mortality rate. Feed costs remain the most significant production expense, with grower feed being both the most consumed and the most expensive. This pattern is consistent with growth-phase nutritional requirements of chickens of other dual-purpose breeds, where feed intake and quality (nutrient contents) are highest during the growing stage (Sanka et al,.2020).

3.3.2.4 Marketing and Revenue
The average revenue from sales per cycle was approximately TSHs 5,543,680 (284 birds × 19,520). Farmers mainly relied on three key marketing channels which are Local traders/middlemen (76%, n = 38), local markets (68%, n = 34) and direct sales to consumers (66%, n = 33). This diversified marketing approach helps reduce risk and ensures market access. However, the heavy reliance on local traders suggests that middlemen still play a dominant role in poultry marketing chains, which may limit farmer profit margins (Bett et al., 2013). 

Table 4: Total feeds used, Feed costs and Descriptive Summaries on Production, Marketing, and Economic Indicators.
	Variable
	Mean
	Sd
	Min
	Median
	max
	Hist/distribution

	Total amount(kg) of chick starter used
	405.40
	158.21
	50
	400
	700
	▃▇▇▇▅

	Total cost (TSHs) for the chick starter 
	709930.00
	277589.77
	90000
	704000
	1260000
	▂▇▇▆▃

	Total amount (kg) of grower feed used
	1259.28
	505.57
	300
	1200
	2500
	▃▇▇▃▂

	Total cost (TSHs) grower feed
	1856520.00
	866594.02
	528000
	1710500
	4300000
	▅▇▂▂▁

	Total amount(kg) of finisher feed used
	377.00
	481.52
	0
	0
	1500
	 ▇▁▁▂▁

	Total cost (TSHs) finisher feed
	458180.00
	576908.36
	0
	0
	1950000
	[bookmark: tbl-amcos] ▇▁▂▁▁


	Number of chickens at start
	299
	111
	50
	300
	500
	▂▇▃


	Price per chicken (TSHs)
	1800
	0
	1800
	1800
	1800
	▁▇

	Deaths to the point of sale
	15
	8
	2
	14
	38
	▆▇▅

	Chicken sold at the end
	284
	105
	45
	285
	475
	▂▅▇

	Age(week) point to the point of sale
	11
	1
	10
	10
	12
	▇▁▁

	Selling price of chicken (TSHs)
	19520
	4446
	10000
	20000
	25000
	▃▂▅

	 Weight of chicken sold (kg)
	2.3
	0.5
	1.5
	2.5
	3
	▅▇▁






3.3.3 Profitability Analysis
[bookmark: _Hlk214899323]The economic analysis for the surveyed Tanbro chicken keepers showed that the average cost of chicken placed per cycle was TSHs 538,560, while the feed cost seemed to be the highest expense experienced by farmers (TSHs 3,024,630). The other average expenses included heating (TSHs 38,640), vaccination and treatment (TSHs 37,240), and labor/other costs (TSHs 76,740). These expenses brought the average total cost per production cycle to be TSHs 3,715,810 (Table 5). On the revenue side, farmers reported an average gross income of TSHs 5,484,900 per cycle, yielding an average net profit of TSHs 1,769,090. The profit margin averaged 28.88% and the return on investment (ROI) was 48.18%, which indicates strong viability and is broadly consistent with published expectations for other improved dual-purpose/ tropical family chicken investments in Tanzania (Guni et al., 2021;URT, 2019). The benefit–cost ratio (BCR) was 1.48. (i.e., TSHs 1.48 return per TSHs 1 invested) this indicates clearly that Tanbro chicken production is economically viable, as revenues significantly exceeded costs on average. However, for the Tanbro performance at farmers level, profitability varied across farmers. Some recorded losses, with the minimum ROI at –20.09%, mainly due to higher feed costs, poor chick survival, or lower selling prices. Conversely, highly efficient farmers achieved ROIs as high as 129.08%, reflecting effective cost management and better access to profitable markets. Generally, the results suggest that Tanbro chicken production provides a profitable enterprise for smallholder farmers, especially when good management practices are adopted. These findings align with earlier studies and government reports which showed that poultry farming can be a profitable venture in Tanzania and other parts of sub-Saharan Africa when feed costs are controlled and marketing channels are well utilized (Guni et al., 2021; Ringo, 2010; URT, 2019).	Comment by dell: Make italic
Table 5.  Profitability analysis for Tanbro keepers.
	Variable
	 Obs
	 Mean
	 Std. Dev.
	 Min
	 Max

	 Chicks cost
	50
	538,560
	199,276
	90,000
	900,000

	 Feed cost
	50
	3,024 ,630
	1,192,274
	618,000
	5,810,000

	 Heat cost
	50
	38,640
	12,792
	10,000
	70,000

	 Vaccine/Treatment cost
	50
	37,240
	13,464
	7,000
	75,000

	 Labour/other cost 
	50
	76,740
	31,820
	13,000
	150,000

	 Total cost
	50
	3,715,810
	1,423,775
	738,000
	6,955,000

	 Revenue
	50
	5,484,900
	2,393,961
	1,125,000
	10,879,000

	 Net profit
	50
	1,769,090
	1,309,517
	(950,000)
	4,815,000

	 Profit margin (%)
	50
	28.88
	17.71
	-25.13
	56.35

	 ROI (%)
	50
	48.18
	32.76
	-20.09
	129.08

	 BCR 
	50
	1.48
	0.33
	0.80
	2.29



Constraints faced by farmers in Tanbro chicken feeding practices
There were several challenges which were identified during the study (Table 6). The most highly reported challenge was the high cost of commercial feeds (100%). The high cost of feed might be attributed to the competition of conventional feed sources, such as soybean meal, fish meal maize, etc. Apart from that, crop failures due to climate change can also lead to inadequate availability of feed materials; which in turn, rises the cost of feed in the market. 
The second mentioned challenge was poor knowledge of home feed mixing (94%). While formulating chicken feeds using locally available ingredients seems to reduce the use of expensive commercial feeds, most farmers lack the technical knowhow on balancing chicken rations formulations, consequently ending-up on poor feed mix, which compromises bird performance (Guni et al., 2021; Lambertz et al., 2018). This lack of knowledge explains why many farmers rely on commercial feeds despite their high costs during the whole production cycle of their chickens. 
The other reason reported by Tanbro keepers was market fluctuations (68%), which actually reflects that there is unstable input and output prices in the local markets. This finding is consistent with evidence reported by Wilson et al. (2023), who pointed-out that feed accounts for up to 80% of total production costs, which automatically lowers profitability, hence lowering the expansion rate of chicken enterprises, especially in dual-purpose chicken. 
Despite the good acceptability of the breed to farmers, Tanbro keepers mentioned the problem of low availability of Tanbro day old chicks (60%). This reflects supply chain constraint which could be attributed to the fact that, the breed is only supplied by one company countrywide. Such, shortage often delays production cycles and sometimes they push farmers to use other breeds with similar production potential. Thus, there is the opportunity for the company responsible with the breed supply to maximize production and ensure quick delivery of day-old chicks to their customers. 
Another challenge that threatens Tanbro keepers is the low quality of locally compounded feeds (48%). These are the chicken feeds which are formulated in streets and sold to chicken keeper who practices intensive system of production. Most of these feeds are poor in quality due to the nature of the ingredients used and the techniques used in their formulation. This finding is the same as what previous studies reported based on small-scale feed mills in Tanzania, that they are often plagued by poor ingredient quality control as a result they formulate diets with poor quality which in turn compromises chicken performances (Chang’a et al., 2024; Wilson et al., 2023). 
Other constraints observed include seasonal availability of feed ingredients (42%), which disrupts consistent formulation among Tanbro chicken keepers. The presence of limited access to training and veterinary services (40%) was also mentioned as a big challenge. The limited trainings challenge is in line with the report of  Pasteur et al., (2024) who reported that disease barriers are mainly due to technical and veterinary knowledge gaps.	Comment by dell: Make italic
[bookmark: _Hlk214017573]Disease outbreaks (38%) were also recurrent, mainly caused  by weak veterinary services, which is in line with what was previously reported in village and semi-commercial poultry systems (Alders et al., 2018). Finally, weather-related challenges (12%) such as extreme rainfall and temperature fluctuations were cited as minor but relevant factors affecting feed supply and disease dynamics.

Table 6: Challenges faced by farmers (Percentages are based on multiple responses)
	Challenges
	Frequency
	Percent

	The high cost of commercial feeds
	50
	100%

	Poor knowledge of home feed mixing
	47
	94%

	Market fluctuations
	34
	68%

	Low availability of Tanbro day-old chicks
	30
	60%

	Low quality of most direct sold locally compounded feeds and some commercial feeds
	24
	48%

	Seasonal availability of ingredients for feed formulation
	21
	42%

	Lack of training/technical knowledge
	20
	40%

	Poor access to veterinary services
	20
	40%

	Disease outbreaks
	19
	38%

	Weather conditions
	6
	[bookmark: tbl-challenges]12%



 3.5 Suggestions for improving feeding practices and Levels of farmers’ satisfaction with the breed

3.5.1 Suggestions for improving feeding practices
Farmers proposed a number of interventions to address the feeding constraints identified (Table 7). The most prioritized suggestion was the establishment of more poultry feed mills to increase the supply and accessibility of commercial feeds (100%). The high number of feed mills producing commercial feeds could lead to an increase in the supply and consequently the price could go down due to high supply. This persistent concern over high chicken commercial feed prices have also been reported in many other studies  in Tanzania ( URT, 2019; Wilson et al., 2023). Apart from the desire for more feed mills from all respondents, almost all respondents (98%) emphasized the need for trainings on the best selection and combination of feed ingredients for Tanbro chickens, thus highlighting the importance of knowledge transfer to enhance feed utilization efficiency. 
Limited technical capacity in ration formulation is a well-documented barrier among smallholder poultry producers, often resulting in imbalanced diets and poor flock performance (Wilson et al., 2023 ,Sanka et al, 2020). Sixty six percent of farmers asked for greater training on how to combine feed ingredients at home. This shows that many farmers are willing to use partial self-formulation solutions to save money provided they get the right help. Other proposed interventions included training on feeding strategies to optimize growth and egg production (52%), the same finding was also reported by Sanka et al, (2020).Comparatively, ACGG pilot projects and subsequent national studies demonstrated that when farmers were provided with both reliable access to improved feeds and technical training, dual-purpose chicken flocks achieved higher productivity and profitability. For example, Sanka et al., (2021) reported improved egg output and growth performance in smallholder systems where feed availability and farmer knowledge were strengthened. These outcomes suggest that the suggestions provided by Tanbro keepers are not only valid but also aligned with interventions that have already proven effective in similar smallholder poultry systems.	Comment by dell: Make italic
 
3.5.2 Tanbro Farmers Satisfaction.
The majority of farmers (80%) expressed satisfaction with the performance of Tanbro chickens, with 42% highly satisfied and 38% moderately satisfied (Table 7). The Tanbro keeper’s satisfaction is due to a number of reasons. Firstly, profitability analysis showed that Tanbro farmers had a good benefit-cost ratio (1.48) and a good return on investment, which would encourage continued rearing of Tanbro for commercial purposes. Similar satisfaction findings were reported for other dual purpose breeds  like Sasso and Kuroiler (Guni et al., 2021).
The second reason is ease of management. Farmers noted that despite some disease challenges, Tanbro birds had relatively high survival rates (95%), which reduced losses compared to commercial broilers under tropical conditions (Sanka et al., 2020). Moreover, the adaptability of Tanbro to local feeds and management practices enhanced confidence in sustaining production with limited resources. Despite facing market challenges farmers, generated reliable cash income i.e. selling price of TSHs. 19,520/= was obtained as there is a continued high demand in local markets. This aligns with the report by  URT, (2019) which explained about the ability of dual-purpose chickens to meet both household consumption and market needs due to their high productivity and adaptability.
Nonetheless, 20% of farmers expressed dissatisfaction due to high costs of commercial feeds, limited knowledge on feed mixing, and limited access to quality chicks. Long-term sustainability depends on addressing input constraints and strengthening technical support, as profitability and market access drive satisfaction. On overall, satisfaction with Tanbro performance ranged from high to moderate and only, 20% of the household expressed dissatisfaction thereby calling consideration for improvement. This suggest that Tanbro farming is economically viable and well accepted by most smallholder farmers, but targeted interventions on feed, chick supply, and extension services are needed to raise satisfaction to the higher levels.

Table 7. Suggestions for improving feeding practices and farmers’ satisfaction
	Improved feeding practices
	Frequency
	Percent

	More poultry feed mills should be established to increase supply of commercial feeds
	50
	100%

	Training on best selection and combination of feed ingredients 
	49
	98%

	More trainings on home mix of feed ingredients
	33
	66%

	Trainings on feeding strategies for optimal performances of chickens
	26
	52%

	Trainings on feed ingredients storages should be provided
	17
	34%

	Farmers’ satisfaction
	
	

	Highly satisfied
	21
	42.00

	Moderately satisfied
	19
	38.00

	Dissatisfied
	10
	20.00



4. Conclusion
This study shows that Tanbro poultry farming in Morogoro Municipality is predominantly practiced by women and has proven to be a profitable agricultural activity with strong potential to improve household income and nutrition. However, farmers continue to face critical challenges, particularly high feed costs, limited access to quality inputs, and inadequate technical knowledge. To unlock the full potential of Tanbro production, several interventions are recommended which includes strengthening farmer training and extension services, which in most cases will improve management practices under local conditions. Apart from that, enhancing veterinary support and disease control measures will reduce losses and improve productivity. The other intervention measure which can be adopted to address Tanbro keepers’ problems is to develop well-structured markets and collective marketing arrangements which can help to improve farmers’ bargaining power and profitability. Lastly, addressing input-related challenges, especially the cost and availability of feed through policy incentives or private sector innovations could ensure the long-term sustainability of Tanbro farming in the region at large.


ABBREVIATIONS 	Comment by dell: Remove this
ROI (%): Return on Investment
BCR: Benefit–Cost Ratio
TSHs: Tanzanian Shillings
FCR: Feed Conversion Ratios 
URT; United Republic of Tanzania


DISCLAIMER (ARTIFICIAL INTELLIGENCE) 	Comment by dell: Make as per author guidelines
Authors hereby declare that no generative AI technologies such as large language models (chat GPT, COPILOT, etc.) and text-to-image generators have been used during writing or editing of this manuscript. 


Ethical approval 
N/A

[bookmark: _Hlk215320166]References	Comment by dell: Do as per author guidlines
Alders, R. G., Dumas, S. E., Rukambile, E., Magoke, G., Maulaga, W., Jong, J., & Costa, R. (2018). Family poultry: Multiple roles, systems, challenges, and options for sustainable contributions to household nutrition security through a planetary health lens. Maternal and Child Nutrition, 14(March), 1–14. https://doi.org/10.1111/mcn.12668
Alders, R. G., & Pym, R. A. E. (2009). Village poultry: Still important to millions, eight thousand years after domestication. World’s Poultry Science Journal, 65(2), 181–190. https://doi.org/10.1017/S0043933909000117
Ayebare, D., Mbatidde, I., Kemunto, N. P., Muloi, D. M., Ibayi, E. L., Nielsen, S. S., Ndoboli, D., Roesel, K., Tenhagen, B. A., & Moodley, A. (2025). Biosecurity measures and effects on health performance and antibiotic use in semi-intensive broiler farms in Uganda. One Health, 20(March). https://doi.org/10.1016/j.onehlt.2025.101039
Baxter, M., Richmond, A., Lavery, U., & O’Connell, N. E. (2021). A comparison of fast growing broiler chickens with a slower-growing breed type reared on Higher Welfare commercial farms. PLoS ONE, 16(11 November), 1–22. https://doi.org/10.1371/journal.pone.0259333
Bett, H. K., Peters, K. J., Nwankwo, U. M., & Bokelmann, W. (2013). Estimating consumer preferences and willingness to pay for the underutilised indigenous chicken products. Food Policy, 41, 218–225. https://doi.org/10.1016/j.foodpol.2013.05.012
Chang’a, E. P., Ahiwe, E. U., Abdallh, M. E., Al-Qahtani, M., Mbaga, S., & Iji, P. A. (2024). Assessment of the supply and quality of broiler chicken diets from selected feed mills in Tanzania. Applied Veterinary Research, 3(1), 2024005. https://doi.org/10.31893/avr.2024005
Chingonikaya, E., & Salehe, F. (2018). Contribution of Local Chicken Production towards Improving Peoples Wellbeing: A Case of Peri-Urban Areas of Kinondoni District, Tanzania. Asian Journal of Advances in Agricultural Research, 5(2), 1–11. https://doi.org/10.9734/ajaar/2018/39171
Claude, K. C., Dassidi, N., Spero, E. K. U., Fré, H. M., & Kokou, T. (2023). Feeding Strategies for Slow-Growing Broilers in the Tropics: Production Efficiency and Welfare Behavior. International Journal of Poultry Science, 22(1), 99–107. https://doi.org/10.3923/ijps.2023.99.107
Desta, T. T. (2021). Indigenous village chicken production: a tool for poverty alleviation, the empowerment of women, and rural development. Tropical Animal Health and Production, 53(1). https://doi.org/10.1007/s11250-020-02433-0
Devatkal, S. K., Naveena, B. M., & Kotaiah, T. (2019). Quality, composition, and consumer evaluation of meat from slow-growing broilers relative to commercial broilers. Poultry Science, 98(11), 6177–6186. https://doi.org/10.3382/ps/pez344
Gikunda, R. M., & Mutegi, E. M. (2015). Opportunities and Challenges Facing Smallholder Participation in Indigenous Poultry Production in Tharaka Nithi County, Kenya. International Journal of Agriculture Innovations and Research, 4(2), 295–300.
Guèye, E. F. (2000). The role of family poultry in poverty alleviation, food security and the promotion of gender equality in rural africa. Outlook on Agriculture, 29(2), 129–136. https://doi.org/10.5367/000000000101293130
Guèye, E. F. (2005). Gender aspects in family poultry management systems in developing countries. World’s Poultry Science Journal, 61(1), 39–46. https://doi.org/10.1079/WPS200440
Guni, F. S., Mbaga, S. H., Katule, A. M., & Goromela, E. H. (2021). Performance evaluation of Kuroiler and Sasso chicken breeds reared under farmer management conditions in highland and lowland areas of Mvomero district, Eastern Tanzania. Tropical Animal Health and Production, 53(2), 53–59. https://doi.org/10.1007/s11250-021-02693-4
Keskin, E., Steglich, M., Dijkman, J., & Hall, A. (2008). Private capacity and public failure: Contours of livestock innovation response capacity in Kenya. MERIT Working Papers, 2008. https://ideas.repec.org/p/unm/unumer/2008068.html%0Ahttps://ideas.repec.org//p/unm/unumer/2008068.html
Kristjanson, P., Waters-Bayer, A., Johnson, N., Tipilda, A., Njuki, J., Baltenweck, I., Grace, D., & MacMillan, S. (2010). Livestock and Women’s Livelihoods: A Review of the Recent Evidence. Discussion Paper No. 20. Nairobi, Kenya, ILRI. 20, 34.
Lambertz, C., Wuthijaree, K., & Gauly, M. (2018). Performance, behavior, and health of male broilers and laying hens of 2 dual-purpose chicken genotypes. Poultry Science, 97(10), 3564–3576. https://doi.org/10.3382/ps/pey223
Lupondo, L., Ngalawa, F., & Sarwatt, A. (2025). The Adoption of Improved Technologies for Indigenous Chicken Keeping in Sumbawanga Municipality – Rukwa, Tanzania. Journal of Science, Innovation and Creativity, 4(1), 74–84. https://doi.org/10.58721/jsic.v4i1.1091
Mariki, M. (2022). Information Management Needs among Small holder Farmers: The Case of Poultry Famers in Arusha of Tanzania. International Journal of Advances in Scientific Research and Engineering, 08(07), 68–75. https://doi.org/10.31695/ijasre.2022.8.7.6
Mohammadigheisar, M., Shouldice, V. L., Torrey, S., Widowski, T. M., Ward, N. E., & Kiarie, E. G. (2021). Growth performance, organ attributes, nutrient and caloric utilization in broiler chickens differing in growth rates when fed a corn-soybean meal diet with multienzyme supplement containing phytase, protease and fiber degrading enzymes. Poultry Science, 100(9), 101362. https://doi.org/10.1016/j.psj.2021.101362
Mottet, A., & Tempio, G. (2017). Global poultry production: Current state and future outlook and challenges. World’s Poultry Science Journal, 73(2), 245–256. https://doi.org/10.1017/S0043933917000071
Msoffe, G., & Ngulube, P. (2017). Utilisation of poultry management information in three rural districts of Tanzania. SA Journal of Information Management, 19(1), 1–8. https://doi.org/10.4102/sajim.v19i1.729
Mwalusanya, N. A., Katule, A. M., Mutayoba, S. K., Mtambo, M. M. A., Olsen, J. E., & Minga, U. M. (2002). Productivity of local chickens under village management conditions. Tropical Animal Health and Production, 34(5), 405–416. https://doi.org/10.1023/A:1020048327158
Napolitano, F., Castellini, C., Naspetti, S., Piasentier, E., Girolami, A., & Braghieri, A. (2013). Consumer preference for chicken breast may be more affected by information on organic production than by product sensory properties. Poultry Science, 92(3), 820–826. https://doi.org/10.3382/ps.2012-02633
NBS. (2021). National Sample Census of Agriculture. Key Findings Report for Crops and Livestock Sectors and Fish Farming, 45. https://www.fao.org/fileadmin/templates/ess/ess_test_folder/World_Census_Agriculture/WCA_2020/WCA_2020_new_doc/TZA_REP1_ENG_2020.pdf
NBS. (2022). Morogoro Region Social-Economic Profile, 2020. United Republic of Tanzania, 1–169. https://morogoro.go.tz/storage/app/media/uploaded-files/MOROGORO REGIONAL SOCIO-ECONOMIC PROFILE REPORT 2022-1.pdf
Ngogo, G. E., Guni, F. S., & Nguluma, A. S. (2023). Management Systems and Productivity of Indigenous Chickens in Busokelo District, Mbeya Region, Tanzania. European Journal of Agriculture and Food Sciences, 5(1), 73–79. https://doi.org/10.24018/ejfood.2023.5.1.629
Njuki, J., & Sanginga, P. C. (2013). Women, livestock ownership and markets: Bridging the gender gap in eastern and Southern Africa. In Women, Livestock Ownership and Markets: Bridging the gender gap in Eastern and Southern Africa. https://doi.org/10.4324/9780203083604
Parrott, P., & Walley, K. (2017). Consumer Attitudes to Poultry Meat: A Comparative Study of the UK and China. Poultry Quality Evaluation: Quality Attributes and Consumer Values, 313–334.
Pasteur, K., Diana, A., Yatcilla, J. K., Barnard, S., & Croney, C. C. (2024). Access to veterinary care: evaluating working definitions, barriers, and implications for animal welfare. Frontiers in Veterinary Science, 11(January), 1–12. https://doi.org/10.3389/fvets.2024.1335410
Ringo, E. J. (2010). Improving smallholder poultry productivity to 2050 in Tanzania.
Roman, A., Mwalilino, J. K., & Mtoni, P. E. (2025). Municipal solid waste generation and management in Morogoro Municipality. Sustainable Environment, 11(1). https://doi.org/10.1080/27658511.2025.2510723
Sanka, Y. D., Mbaga, S. H., Mutayoba, S. K., Katule, A. M., & Goromela, S. H. (2020). Evaluation of growth performance of Sasso and Kuroiler chickens fed three diets at varying levels of supplementation under semi-intensive system of production in Tanzania. Tropical animal health and production, 52(6), 3315-3322.
Sanka, Y. D., Mbaga, S. H., & Mutayoba, S. K. (2021). Evaluation of egg production and egg quality of Sasso and Kuroiler chickens fed three diets at varying levels of supplementation under a semi-intensive system of production in Tanzania. Animal Production Science, 61(14), 1467–1475. https://doi.org/10.1071/AN20453
Setia, M. S. (2016). Methodology Series Module 3 : Cross-sectional Studies. Article in Indian Journal of Dermatology -DOI: 10.4103/0019-5154.182410. https://doi.org/10.4103/0019-5154.182410
Subasinghe, R., Alday-Sanz, V., Bondad-Reantaso, M. G., Jie, H., Shinn, A. P., & Sorgeloos, P. (2023). Biosecurity: Reducing the burden of disease. Journal of the World Aquaculture Society, 54(2), 397–426. https://doi.org/10.1111/jwas.12966
United Republic of Tanzania (URT). (2019). National Livestock Research Agenda 2020 - 2015. The United Republic of Tanzania. Ministry of Livestock and Fisheries Development, February 2019, 1–13. https://www.mifugouvuvi.go.tz/uploads/publications/en1574241152-NATIONAL LIVESTOCK RESEACH AGENDA  2019 (1).pdf
URT. (2019). United Republic of Tanzania (URT). (2019). National fisheries and aquaculture Research Agenda (2020 -2025). In Ministry Website. Ministry Website, 1–19.
Wilson, R. (2021). An Overview of Traditional Small-Scale Poultry Production in Low-Income, Food-Deficit Countries. Annals of Agricultural & Crop Sciences, 6(3). https://doi.org/10.26420/annagriccropsci.2021.1077
Wilson, W. C., Slingerland, M., Baijukya, F. P., Giller, K. E., & Oosting, S. (2023). Feed gap analysis of dual-purpose chicken production in Tanzania: feed quantity and quality limited production. Poultry Science, 102(5), 102574. https://doi.org/10.1016/j.psj.2023.102574
Yerpes, M., & Llonch, P. (2020). Factors Associated with Cumulative First-Week Mortality in Broiler Chicks. 1–13.






image1.png
Chicken

Cocks - 29 (58%)

Hen - 29 (58%)

Chicks A 50(100%)

2

Rank of mortality rate
NB: The percents are based on the total participants

@k
w_
N




