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Introduction: Maximum of 350 words
Feed quality is one of the most critical factor that affect poultry health, growth performance, and profitability of the poultry farm. Availability of good feed coupled with an effective feeding programme is the basis for any successful livestock production. (Akinola and Ekine, 2018). The cost of feed represents approximately up to 65-70% of the cost of production (Khan et al.,2008).  One of the biggest challenges in poultry production in Sri Lanka is also the high cost of feed. Food grains that are also consumed by humans are in high demand in the feed industry, and this competition contributes to higher feed prices. In addition, the cost of importing essential raw materials such as fish meal and soybean meal is high, while some raw materials are locally scarce due to seasonal or supply limitations (Vidanapathirana et al., 2024). Cost of commercial poultry feed is increasing rapidly. As well as the quality of majority of the commercial feed is decreasing gradually. Therefore, poultry farmers tend to formulate their own feeds. But most farmers lack in knowledge about the feed formulation practices and the quality standards about the layer feed. They use their own rations for formulating feeds. Due to these reasons they face many challenges. Such as high cost of production, increase disease incidents among the birds and, poor production. As well as, insufficient research has been conducted on whether farm formulated layer feeds meet recommended nutrient requirements for optimal poultry health and production in Sri Lanka. Thus, this study aims to evaluate whether the farm-formulated layer feeds meet the recommended nutritional requirements of poultry birds and investigate poultry farmers’ awareness about the nutritional standards about the layer feed.
Materials and Methods: Maximum of 350 words
The study was conducted to evaluate the nutritional adequacy of farm- formulated layer feeds in three major poultry-farming provinces of Sri Lanka. Feed samples were collected from 15 small scale farms (<1,000 birds). A structured questionnaire was administrated during sample collection to obtain information on feed ingredients used for the preparation of feeds (major energy and protein source), feeding practices, knowledge of nutrient requirement and feed formulation, awareness of the nutritional standards (NRC,1994) and challenges (cost, availability of ingredients, extension services). A total of 15 farms (e.g., 5 per district) were selected based on snowball sampling. A total of 15 representative layer feed samples (approximately 1kg each) were collected directly from each farm during a site visit. The samples were sealed, labeled, and transported to the Animal Science Laboratory, Faculty of Agriculture, Rajarata University of Sri Lanka for the nutrient quality analysis. Each feed sample was analyzed in triplicate for the following nutritional parameters using standards AOAC (2005) methods. Ash (Muffle Furnace - HumanLab Inc., DMF-05, Korea), dry matter (Oven- YCO-010, Taiwan), crude fiber (fiber Determination Apparatus- VELP- FiWER 6 (SA 30520200)), crude protein (kjeldhal Apparatus- VELP SCIENTIFICA UDK-149, China) and ether extract (Soxhlet Apparatus- MICROSIL, India). Organic matter content was calculated. All collected data were compiled, organized, and analyzed using R Statistical Software (Version 4.3.x, R Core Team, 2023). The experiment was arranged in a Completely Randomized Design (CRD) with three provinces as treatments and five small-scale farms as replicates per province. Proximate composition data (crude protein, crude fat, crude fiber, ash, moisture, dry matter, and organic matter) were subjected to one-way Analysis of Variance (ANOVA) to determine significant differences among provinces. Descriptive statistics including means, standard deviations, standard errors, ranges, and coefficients of variation were calculated for all parameters. Farmer knowledge assessment data from structured questionnaires were analyzed using frequency distribution and percentages.
Results, Discussions & Conclusions: Maximum of 800 words
[bookmark: _Toc213968126][bookmark: _Toc216122730][bookmark: _Toc216123102][bookmark: _Toc218805287]Farmer knowledge and awareness assessment
The survey results revealed critical gaps in farmer knowledge regarding scientific feed formulation practices. All respondents (100%, n=15) lacked awareness of NRC (1994) nutritional standards for layer feeds. When questioned about their formulation practices, farmers indicated reliance on informal knowledge sources. Majority (60%) of the farmers obtained knowledge about feed formulation from a hired consultant, 20% of the farmers browse the internet to obtain the required knowledge, while the other 20% of the farmers obtained knowledge from the market formulas.
None of the surveyed farmers were known on standard nutrient requirement levels for layers aneitherof the surveyed farmers had received formal training in feed formulation or attended agricultural extension programs related to poultry nutrition in the past five years. Survey results revealed that farmers mainly used by- products or ingredients, derived from locally available and low-cost feed sources for on-farm feed preparation. Most of the farmers (14 out of 15) commonly used rice polish or rice bran as an energy source while 33.3% used broken rice as an energy source. Maize was used by 66.7% of farmers. Only 20% of farmers reported using coconut poonac as an energy source. Among protein sources, fish meal was the most prominent feed ingredient, used by 93.3%, indicating that farmers heavily relied on fish meal. Soybean meal is a high-quality plant based protein source. Only 33.3% of farmers used soybean meal.
All farmers (100%) in survey practiced on-farm feed formulation, emphasizing active farmer involvement in feed preparation rather than total dependence on commercial feeds. Observation of bird health and performance were used to evaluate the feed quality by 73.3% of farmers, while 26.7% of farmers used laboratory testing. Results indicates that most feeding decisions are based on visual observation and experience rather than nutritional evaluation.
[bookmark: _Toc218805292]Awareness of nutritional standards (NRC, 1994) 
The study revealed that 100% of the surveyed farmers have less awareness of the NRC (1994) nutritional standards. 

[bookmark: _Toc218805293]Challenges (cost, availability, extension services) 
Farmers reported multiple challenges affecting feed formulation and feeding practices. Farmers (86.7%) reported high cost of raw materials as the prominent challenge. Inconsistent availability was reported by 33.3% of farmers, while 20% of farmers reported scarcity of raw materials. Additionally, 13.3% of farmers reported unfavorable government policies, and 6.7% of farmers mentioned weak market regulation. Due to higher cost of feed ingredients, farmers choose cheaper ingredients instead of better ones leading feed quality inconsistence.

[bookmark: _Toc213968128][bookmark: _Toc216122732][bookmark: _Toc216123104][bookmark: _Toc218805295]Data related to nutrient Crude protein content
Crude protein content showed highly significant variation among provinces. North Central Province exhibited the highest protein content (p<0.05) exceeding Northwestern Province but similar to Western Province (Fig. 4.1). Critically, all three provinces substantially exceeded the NRC (1994) recommended level of 15% for laying hens in production.

[bookmark: _Toc218806004]Figure 4.1. Crude protein content percentage of each province.
[bookmark: _Toc213968129][bookmark: _Toc216122733][bookmark: _Toc216123105][bookmark: _Toc218805296]Crude fat content
According to Fig. 4.2, crude fat content differed significantly among provinces (p< 0.05). Northwestern Province and Western Province showed statistically similar fat levels while North Central Province exhibited significantly lower fat content.








[bookmark: _Toc218806005]Figure 4.2. Crude fat content percentage of each province.
According to industry recommendations (Pottgüter, 2020), layer diets should contain a minimum of 5% crude fat, with optimal ranges between 5-7.5% for enhanced performance. North Central Province feeds were at the minimum threshold (5.44%), while Western and Northwestern provinces fell within or slightly above the optimal range.
[bookmark: _Toc213968130][bookmark: _Toc216122734][bookmark: _Toc216123106][bookmark: _Toc218805297]Crude fiber content
No significant differences in crude fiber content were detected among Provinces (p>0.05).  Mean fiber levels ranged narrowly from 3.43% to 3.59%.
[bookmark: _Toc213968131][bookmark: _Toc216122735][bookmark: _Toc216123107][bookmark: _Toc218805298]Dry matter content
Dry matter content showed no significant provincial differences (p>0.05), ranging from 90.65% to 91.90%. All samples exceeded the NRC (1994) minimum recommendation of 90 % for layer feeds.
[bookmark: _Toc213968132][bookmark: _Toc216122736][bookmark: _Toc216123108][bookmark: _Toc218805299]
Ash content
Accordingly, Ash content showed no significant differences among provinces (p>0.05). The overall mean ash content across all provinces was approximately 10.60%, which falls within the acceptable range (10-15%) for layer feeds, indicating adequate mineral provision (NRC, 1994).
[bookmark: _Toc213968133][bookmark: _Toc216122737][bookmark: _Toc216123109][bookmark: _Toc218805300]
Organic matter content
Organic matter content showed no significant differences among provinces (p>0.05), ranging from 80.21% to 82.78% with an overall mean of 81.18%
[bookmark: _Toc213968136][bookmark: _Toc216122740][bookmark: _Toc216123112][bookmark: _Toc218805303]Inter-provincial variations 
Analysis revealed distinct provincial patterns in feed formulation practices:
North Central Province
Highest protein (most wasteful over-formulation),  lowest fat (potentially limiting production) and most economically inefficient profile.
Western Province
High protein (moderate over-formulation), optimal fat levels and mixed economic efficiency.
North Western Province
* Moderate protein (least over-formulation, still excessive), optimal fat levels and best economic profile among provinces (though still suboptimal).
	This study conclusively demonstrates that farm-formulated layer feeds in the studied provinces are characterized by critical nutritional imbalances, systematic protein over-formulation and fiber deficiency that impose substantial economic costs without productive benefit. These problems stem from a complete absence of scientific knowledge among farmers, who rely on informal sources and misconceptions to guide formulation decisions.
The findings reveal a sector operating with significant but correctable disadvantages. The knowledge-based nature of problems identified suggests that cost-effective interventions through enhanced extension services, practical training programs, and accessible technical resources could rapidly improve both nutritional adequacy and economic efficiency.
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