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ABSTRACT 
Dietary fibre, known as a diluent in poultry feed, has recently attracted considerable interest owing to its 

potential functional benefits beyond energy provision. The present study aimed to obtain findings related to the 

effects of different sources of dietary fibre on gastrointestinal tract (GIT) development, nutrient utilization, gut 

microbiota, and growth performance in broiler chickens. Dietary fibre is a major constituent of plant feed 

resources. Traditionally, dietary fibre was regarded as an antinutritional factor. The consideration of dietary 

fibre as an antinutritional factor was due to its negative effects on nutrient utilization, as it impairs feed intake 

and digestibility in broiler chickens. However, recent studies have indicated that the inclusion of dietary fibre 

at 2 to 3% in the diet of broiler chickens served multiple functions. Dietary fibre induces GIT development, 

gizzard activity and functionality, and digestive physiology. Fibre enhances enzyme secretion, digestion, 

fermentation, and absorption of nutrients. Dietary fibre keeps homeostasis through balancing the host and gut 

microbiota, increasing the composition and population of commensal bacteria, and reducing the pH of the GIT. 

The low pH creates an unfavorable environment for pathogenic bacterial proliferation. Thus,  fibre helps 

maintain immunity, which further enhances the production performance in broiler chickens. In Ethiopia, where 

financial constraints and limited infrastructure hindered access to conventional feed ingredients, studies have 

primarily focused on replacing costly concentrates with more accessible and affordable alternatives, including 

dietary fibre sources. The present study revealed that including dietary fibre in the diet of broiler chickens 

resulted in different responses, with 2-3% inclusion generally beneficial, while exceeding 30 g/kg may 

decrease broiler chickens' growth performance; therefore, determining precise levels of dietary fibre inclusion 

is essential. 
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INTRODUCTION 
 

The global demand for meat consumption was anticipated 

to increase by approximately 60 to 70 percent by the year 

2050, driven by population growth and economic 

development (Sumbule et al., 2021). The production of 

broiler chickens plays a pivotal role in ensuring a rapid 

and sustainable supply to satisfy the growing demand. 

According to Oke et al. (2024), broiler chicken production 

has been increasing worldwide due to population growth, 

industrialization and urbanization, intensive production 

systems, and increased use of improved breeds. However, 

inadequate availability coupled with poor-quality feed 

resources are major constraints of the poultry sector, 

especially in developing countries including Ethiopia 

(Abera et al., 2024).  

Nutrition is the backbone of profitable broiler chicken 

production. On average, feed accounts for the largest 

portion of total production costs. Specifically, in modern 

broiler chicken production, feed is the primary expense, 

making up approximately 70% of the overall production 

costs (Sugiharto, 2019). Consequently, several studies 

have been conducted to investigate the productive 

performance of broiler chickens using potential alternative 

feed resources (Sittiya et al., 2020; Tejeda and Kim, 2020; 
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Zhang et al., 2023). Recently, alternative feed ingredients 

that enhance the production performance of broiler 

chickens have been of great concern for scientific 

communities (El-Deek et al., 2020; Grigore et al., 2025). 

The need for alternative feed ingredients has led to the use 

of dietary fibre as a strategy to decrease the cost of feeds 

(Amerah et al., 2009; Yadav and Jha, 2021). Fibre 

naturally exists in plant-based feed resources and is a vital 

constituent in poultry diets (Jha et al., 2019). Dietary fibre 

refers to a group of heterogeneous compounds that 

includes oligosaccharides, non-starch polysaccharides, 

pectin, waxes, and lignin (McDonald et al., 2008). Dietary 

fibre is highly resistant to enzymatic hydrolysis by 

alimentary enzymes (Jha and Mishra, 2021). However, an 

optimal level of dietary fibre is important in poultry 

nutrition, as it supports improved productive performance 

(Esmail, 2012; Barszcz et al., 2024).  

Previous findings indicated that dietary fibre had 

adverse effects on feed intake and nutrient digestibility 

(Jha et al., 2019), while its impact on growth performance 

was not notable (Sittiya et al., 2020). A recent study 

demonstrated that dietary fibre at 3% inclusion improved 

growth performance and digestive physiology in broiler 

chickens (Rasool et al., 2023). Furthermore, soluble 

dietary fibre (SDF) is generally recognized to diminish 

nutrient utilization primarily due to its viscous nature, 

which decreases the passage rate (Mateos et al., 2012). On 

the contrary, insoluble dietary fibre increases nutrient 

utilization by improving gastrointestinal development and 

enzyme secretion (Donadelli et al., 2019). Additionally, 

particle size plays a significant role in the use of dietary 

fibre in broiler nutrition. For instance, large particle size 

(coarse particles) of dietary fibre increases broiler chicken 

performance, while fine particle fibres negatively affect 

growth performance (Xu et al., 2017; Donadelli et al., 

2019). Consequently, it has been recommended that a feed 

particle size of at least 1 mm should be used to enhance 

gizzard development (Svihus, 2011). 

The incorporation of dietary fibre at a level of 2% 

lignocellulose within the grower and finisher diets for 

broiler chickens yielded beneficial effects on their 

performance (Kheravii et al., 2017). Accordingly, 

Abdollahi et al. (2019) demonstrated that the dietary 

inclusion of insoluble fibre products such as 10 g/kg 

lignocellulose improved digestive function and boosted 

growth performance in broiler chickens. It has been 

observed that insoluble fibre, made up of 15% coarse hulls 

with equal parts of oats and barley hulls, promotes the 

development of the gastrointestinal tract (GIT; Sacranie et 

al., 2012), improves nutrient digestibility (Jiménez-

Moreno et al., 2013a), and enhances utilization (Donadelli 

et al., 2019). Nowadays, the inclusion of fibre in broiler 

chicken diets is more advanced and has been given more 

attention by animal nutritionists (Bedford et al., 2024). As 

a result, there are many studies related to the use of fibre 

in poultry nutrition worldwide (Adibmoradi et al., 2016; 

Tejeda and Kim, 2021; Nguyen et al., 2022). However, the 

use of dietary fibre in broiler chicken nutrition, with 

special reference to the digestive system, nutrient 

utilization, and performance, has not been extensively 

reviewed. Therefore, the present study aimed to review the 

current findings on the role of dietary fibre in broiler 

chicken nutrition in relation to GIT development, nutrient 

utilization, gut microbiota, and growth performance.  

 

SEARCH CRITERIA 

This study used a conventional literature review 

methodology. The keywords used to find relevant 

information on the role of dietary fibre in modulating the 

GIT, nutrient utilization, and performance were poultry, 

chicken, broiler, fibre, dietary fibre, dietary fibre sources, 

dietary fibre level, fibre feeding, dietary fibre-based 

feeding, fibre and GIT, fibre and growth performance, and 

fibre and microbiota. The data were retrieved using the 

Web of Science (WoS), Scopus, and Google Scholar 

databases. Research articles sourced from reputable 

scholarly journals, encompassing both reviews and 

original research papers, were prioritized during the 

selection process. Additionally, the reference lists of most 

articles related to the current review were thoroughly 

examined to identify further pertinent findings. After 

collecting all the necessary information, the study selected 

relevant articles or research papers published from 2003 

onward from different databases for the current review. 

Although the total number of articles downloaded from the 

different searching databases at the beginning was 217, the 

total number of articles used to write the present study was 

83. Old publications, duplicate publications, those 

published in non-reputable journals, and articles that did 

not directly relate to the aim of the current study were 

excluded. 

 

DIETARY FIBRE AND GASTROINTESTINAL 

TRACT DEVELOPMENT 

 

The avian stomach contains two different compartments, 

which include the proventriculus and the ventriculus 

(Hyder et al., 2023). The physiology of the gut, 

particularly the proventriculus and ventriculus, has been 

comprehensively discussed (Svihus, 2014). The 
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proventriculus secretes hydrochloric acid and digestive 

enzymes such as pepsin, which are added to the feed 

(Scanes and Pierzchala-Koziec, 2014). However, since the 

proventriculus has a very limited capacity and the feed is 

retained there for a short period, most of the hydrolysis of 

feed materials takes place in the gizzard (Svihus, 2011).  

The gizzard controls many physiological functions of 

the GIT and plays a key role in mechanical breakdown and 

enzymatic digestion of ingesta (Scanes and Pierzchala-

Koziec, 2014). Gizzard development and functionality are 

positively affected by dietary fibre inclusion (Mousavi et 

al., 2024). The inclusion of dietary crude fibre from 7 to 

9% enhances GIT development and growth performance 

in broiler chickens aged between 22 and 42 days (Zhang et 

al., 2023). The benefits of including moderate levels of 

fibre (2-3%) are more significant when incorporated into 

low fibre diets (Mateos et al., 2012). Nevertheless, the 

effect of fibre on GIT development is highly determined 

by different interacting factors such as fibre sources used, 

particle size of the fibre, and amount of fibre (Mateos et 

al., 2012; Jiménez-Moreno et al., 2013b). According to 

Jiménez-Moreno et al. (2013a), fibre enhances GIT 

development, but higher fibre levels might negatively 

affect intestinal mucosal structure in young broiler 

chickens, since their requirement ranges from 82 to 

101 g/kg diet.  

Dietary changes have significant effects on GIT 

development, particularly the gizzard of broiler chickens 

(Celi et al., 2017). Therefore, the size of the gizzard 

rapidly enlarges due to the inclusion of structural 

components such as dietary fibre in the diet of broiler 

chickens (Jiménez-Moreno et al., 2013b; Kheravii et al., 

2017). Shang et al. (2020) reported that wheat bran 

inclusion at 30 g/kg in the diet of broiler chickens did not 

affect the relative weight of the proventriculus and small 

intestine, and the relative length of the small intestine, but 

resulted in a higher (12.7 g/kg of body weight [BW]) 

relative weight of the gizzard. In contrast, Jiménez-

Moreno et al. (2011) indicated that the inclusion of 20 and 

50 g/kg of pea hulls in the diet of broiler chickens 

improved the relative weight of the GIT. In addition, 

supplementation of soybean hull at 4% had more 

remarkable effects on the gizzard (29 g) and small 

intestine sections, including the jejunum (29 g), duodenum 

(12 g), and ileum (28 g; Tejeda and Kim, 2020). Sittiya et 

al. (2020) observed that supplementing broiler chickens’ 

diet with 5% soybean hulls increased the relative length of 

the small intestine sections, including the duodenum 

(1.42), the jejunum (3.72), and the ileum (3.9 cm). 

Furthermore, the data regarding the impact of different 

sources of fibre inclusion on GIT development in broiler 

chickens are briefly summarized in Table 1.

 

Table 1. Effects of different dietary fibre sources on gastrointestinal tract development in broiler chickens 

Strain Organ 
Treatment 

Duration Reference 
Oat hulls (g) Sugar beet pulp (g) 

Broiler 

chickens  

 Control 25 50 75 25 50 75 18 days  

Liver (g/kg BW) 27.7 27 27.1 26.8 27.8 27 28.9 (p = 0.97) Jiménez-Moreno 

et al. (2013b)  Pancreas (g/kg BW) 3.35 3.13 3.02 3.47 3.28 3.61 3.8 (p = 0.04) 

 Broiler 

chickens 

 Oat hull (%)    

 0 2 4 6 8 P-value   

Gizzard plus proventriculus (LW%) 1.64 1.40 1.76 1.32 1.82 0.20 35 days 

Mossami and  

Kalmendal 
(2011) 

 Duodenum (LW%) 0.90 0.92 0.82 0.92 0.94 0.46  

 Jejunum (LW%) 1.82 2.00 1.64 2.02 2.26 0.04  

 Ileum (LW%) 1.16 1.64 1.14 1.54 1.70 0.004  

 
GIT (LW%) 7.32 8.16 7.34 8.58 9.04 0.06  

 Control BMD 3% OH FCOH  P-value   

Broiler 
chickens 

  

Gizzard (g/kg BW) 19.6 19.9 20.0 24.6  < 0.0001 36 days 
Adewole et al. 
(2020) 

 Control SRH IRH   P-value   

 Weight of empty digestive organs (% of BW, without digesta) 

Gizzard 2.16 2.41 1.86   0.07 21 days 
Hartini et al. 

(2018) 
 Small intestine 3.26 3.49 2.80   0.12  

 Ceca 0.35 0.33 0.19   0.001  

Bacitracin, methylene disalicylate, BW: Body weight, 3% OH: Fine oat hulls incorporated in the diet at 3%, FCOH: Free choice oat hulls, SRH: Soluble rice 

hull, IRH: Insoluble rice hull, LW%: Percent of live weight, GIT: Gastrointestinal tract 
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DIETARY FIBRE AND GUT FLORA PROFILE 

 

The gut of the broiler chicken comprises different 

structures, including the crop, proventriculus, gizzard, 

small intestine, and large intestine, with a dense and 

diverse microbial community (Yeoman et al., 2012). The 

gut, extending from the crop to the colon, serves as the site 

of microbial activity (Pan and Yu, 2013). Microbes are 

densely populated in the large intestine, particularly in the 

caecum and colon, at about 10
11

 to 10
12

 colony-forming 

units/g of luminal content (Wuraola, 2024). The gut 

microbiome contains large, diverse microbial communities 

crucial for chicken growth and health (Wei et al., 2013). 

The diverse microbial communities inhabiting the GIT 

include bacteria, methanogenic archaea, fungi, and viruses 

(Yeoman et al., 2012). Among these microbial 

communities, bacteria have the largest population and 

diversity (Shang et al., 2018). Paiva and McElroy (2014) 

noted that antibiotics were used in broiler chickens’ diets 

to maintain GIT health and thus help optimize growth 

performance. However, repetitive use of antibiotics 

resulted in their prohibition within the European Union 

and other countries (Casewell et al., 2003; Cardinal et al., 

2019). The complete prohibition of antibiotics increased 

the risk of bacterial diseases and may have limited the 

growth performance of broiler chickens (Attia et al., 

2025). Therefore, potential alternative feed resources to 

replace antibiotic growth promoters have been 

investigated (Gadde et al., 2017). Thus, dietary fibers with 

prebiotic functions have garnered significant attention due 

to their specific influences on the composition and activity 

of gut microbiota (Qiu et al., 2022). 

Furthermore, the positive and symbiotic interaction 

between the GIT and the gut microbiota plays an essential 

role in nutrient absorption, immune development, and 

disease resistance (Pan and Yu, 2013). Hence, the 

disturbance of gut flora may adversely affect growth and 

health performance in broiler chickens (Kohl, 2012). The 

interrelationship between GIT and nutrition is indicated in 

Figure 1. Several factors such as the environment, feed, 

and the microbiota within the gut affect the overall 

performance and health of the GIT in broiler chickens 

(Shang et al., 2018). Among these factors, feed is the 

major constraint that directly influences the nature of the 

microbiota in the host, and its effect is extremely 

significant (Yadav and Jha, 2019). Feed plays a principal 

role in determining the composition and density of the 

intestinal microflora in broiler chickens post-hatching 

(Shang et al., 2018; Yadav and Jha, 2019). According to 

Fathima et al. (2022), the bacterial population in the GIT 

was affected by diet changes. Changes in the bacterial 

population are attributed to specific bacterial species 

having specific substrate preferences (Haberecht et al., 

2020). 

 

 
Figure 1. Relationship between intestinal health, nutrition, and 

microbiota in poultry  

 

Dietary fibre plays a vital role in modulating the 

microbial population in the GIT (Qiu et al., 2022). Thus, 

the use of fibre sources such as wheat bran in broiler 

chicken nutrition is essential to help control the gut 

microbiome (Vermeulen et al., 2018). Wheat bran, a major 

end product of flour milling industries, provides fibre for 

poultry (Bach et al., 2026). Fibre particularly serves as a 

source of energy for microbes in the GIT via fermentation 

(Zhang et al., 2023). Dietary fibre may decrease 

gastrointestinal pH by improving fermentation in the 

foregut and secretion of HCl in the proventriculus 

(González-Alvarado et al., 2008). The reduction in GIT 

pH makes it unfavorable to pathogenic bacteria and 

enhances the proliferation of beneficial bacteria (Svihus, 

2011; Yadav et al., 2016). Bogusławska et al. (2015) 

reported that dietary lignocellulose supplementation at 

0.5% in broiler chickens’ diet increased Lactobacillus spp. 

count in the ileum and Bifidobacterium spp. count in the 

ileum and caeca, while decreasing the ileal and caecal 

Escherichia coli and Clostridium spp. Additionally, 

Kheravii et al. (2017) indicated that lignocellulose 

supplementation at 2% decreased caecal Clostridium spp. 

counts, implying its potential to control Clostridium spp. 

in the GIT. Controlling Clostridium species in the GIT 

suggested that feeds rich in specific types of dietary fibre, 

such as structural components, could help reduce some 

disease risks (Guo et al., 2020). Studies on dietary fibre 

and its effects on gut flora in broiler chickens are 

summarized in Table 2. 
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Table 2. Responses of gut microbiota to different sources of dietary fibre in broiler chickens 

Strain  
Duration 

(days) 
Fibre source  Level (%) 

Lactobacillus spp. (log10 

CFU/g) 
Bifidobacterium spp. (log10 CFU/g) 

Escherichia coli (log10 

CFU/g) 
Reference 

Broiler 

chicken 
42 

Inulin 

 Ileum Caecum Ileum Caecum Ileum Caecum Nabizadeh 

(2012) 
  0 7.29 8.18 6.22 7.91 7.06 8.76 

  0.5 7.42 8.48 7.01 8.30 6.64 7.54 

  1 7.54 8.83 6.77 8.74 6.18 6.29 

   SEM 0.071 0.224 0.200 0.100 0.245 0.071  

    

Lactobacillus 

spp. (log10 

CFU/g) 

Lactobacillus 

spp. (log10 

CFU/g) 

Clostridium 

perfringens 

(log10 CFU/g) 

Enterobacteriaceae 

(log10 CFU/g) 
   

    Crop Caecum Caecum Caecum  

Broiler 

chicken 
36 

Oat hull and 

sugar beet 

pulp 

1.6% CF 7.9 9.8 5.9 8.4 
Jiménez-

Moreno et 

al. (2011) 

  5% OH 7.1 8.6 1.2 5.9 

  5% SBP 8.4 10.0 6.2 8.4 

  P-value p < 0.01 p = 0.08 p < 0.05 p < 0.01 

    
Helicobacter 

pullorum (%) 

Megamonas 

hypermegale 

(%) 

Campylobacter 

jejuni (%) 

Escherichia coli 

(%) 

Firmicutes 

(%) 

Bacteroidetes 

(%) 
 

    Caecum Caecum Caecum Caecum Caecum Caecum  

Broiler 

chicken 
21 DDGS and 

WB* 

Low fibre** 5.3 2.3 0.05 1.9 36.2 41.2 Walugembe 

et al. (2015) 
  High fibre*** 12.2 12.7 0.7 12.4 54.8 26.4 

CF: Crude fibre, DDGS: Dried distillers’ grain with soluble, OH: Oat hull, SBP: Sugar beet pulp, SEM: Standard error of mean, WB: Wheat bran. *Both lower and higher fibre diet were based on corn-soy 

bean meal, but the higher fibre diet had the addition of 60.0 g/kg of DDGS and 60.0 g/kg of wheat bran,**Lower fibre diet: Based on corn-soy bean meal with no wheat bran and DDGS, ***High fibre diet: 

Formulated based on corn-soy bean meal-DDGS-wheat bran with the addition of 80.0 g/kg of DDGS and 80.0 g/kg of wheat bran 
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DIETARY FIBRE AND NUTRIENT UTILIZATION 

 

Dietary crude fibre inclusion at 7 to 9% in the broiler 

chickens’ diet improved their growth performance (Zhang 

et al., 2023). Under practical feeding conditions, 

supplementation of dietary fibre sources such as wood 

shavings at 6% in the diet of broiler chickens enhanced 

gizzard function (Shirzadegan and Taheri, 2017). 

Moderate inclusion of insoluble fibers (2 to 3%) in the diet 

of broiler chickens enhanced gizzard development, which 

resulted in increased nutrient digestibility and utilization 

and improved growth performance (Xu et al., 2017; 

Kheravii et al., 2018; Donadelli et al., 2019). Jiménez-

Moreno et al. (2013a) observed that the addition of 2.5% 

dietary fibre improved the feed conversion ratio of broiler 

chickens aged between 1 and 18 days. However, according 

to Walugembe et al. (2015), supplementation with a higher 

dietary source (60 g/kg dried distillers’ grain with solubles 

and 80 g/kg wheat bran) was reported to affect nutrient 

metabolism in broiler chickens. In addition, Walugembi et 

al. (2015) reported that the growth performance of broiler 

chickens was not affected when supplemented with 60 to 

120 g/kg dried distillers’ grain with solubles in the diet. 

Furthermore, supplementing broiler chickens' diet with 30 

g/kg wheat bran improved digestibility of dry matter (0.73 

versus 0.75), organic matter (0.77 versus 0.79), gross 

energy (0.76 versus 0.78), and crude protein (0.63 versus 

0.67) compared to the control (Shang et al., 2020). It has 

been indicated that supplementation of dietary fibre 

improved GIT immunity, physiology, and digestion of 

nutrients in broiler chickens raised under a concentrate 

feeding system (González-Alvarado et al., 2008). Gut 

health can occur due to enhanced proventriculus and 

gizzard activity and longer retention time in the upper part 

of the GIT (Svihus, 2011). Gizzard activity enhances 

fermentation in the crop (Classen et al., 2016) and 

decreases gut pH (Naderinejad et al., 2016), and improves 

secretion and functionality of digestive enzymes, such as 

increased pepsin activity (Svihus, 2011; Husvéth et al., 

2015). Moreover, the high gizzard activity provides 

sufficient time for HCl secretion (Mateos et al., 2012; 

Qaisrani et al., 2015). However, previous studies indicated 

that the amount, particle size, and sources of dietary fibre 

were among the key factors affecting nutrient utilization 

(Xu et al., 2017; Vermeulen et al., 2018). For instance, 

nutrient utilization was higher in broiler chickens fed 

coarse fibre particles compared to those fed fine fibre 

particles (Donadelli et al., 2019). Figure 2 illustrates the 

mechanisms through which coarse dietary fibre influences 

nutrient utilization. 

 

 
Figure 2. Mechanisms of dietary fibre to improve digestibility, growth performance, and gut health in poultry. Source: Kheravii et al. (2018) 
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DIETARY FIBRE AND GROWTH PERFORMANCE 

 

Several studies have been conducted regarding the impact 

of fibre on growth performance in broiler chickens 

(Walugembe et al., 2015; Donadelli et al., 2019; Sittiya et 

al., 2020). Nursiam et al. (2021) demonstrated that the 

inclusion of 1% commercial fibre source improved GIT 

development and productive performance in broiler 

chickens. In addition, Mateos et al. (2012) reported that 

adding oat hulls at 2-3% to the broiler chickens’ diet 

enhanced growth performance. According to Ginindza et 

al. (2022), the supplementation of 6.4% crude fibre 

increased feed intake and growth performance in broiler 

chickens. The challenge of proposing an exact fibre level 

arises from different interacting factors, such as age and 

species, fibre sources used, management, and prevailing 

environmental conditions (Mateos et al., 2012).  

Furthermore, Adibmoradi et al. (2016) indicated that 

inclusion of dietary hull at 0.75 to 1.5% in the broiler 

chickens’ diet resulted in improved growth performance. 

Kheravii et al. (2017) found that sugarcane bagasse 

supplementation at an inclusion level of 2% improved 

body weight gain in broiler chickens aged 0 to 24 and 0 to 

35 days. González-Alvarado et al. (2010) indicated that 

adding oat hulls in the diet of broiler chickens aged 

between 1 to 42 days improved their growth performance. 

Conversely, adding 1 or 2% lignocellulose fibre had 

minimal impact on the growth performance of broiler 

chickens from 0 to 24 days and 0 to 35 days (Kheravii et 

al., 2017). Similarly, supplementation of sunflower hulls at 

a 3% inclusion level had no impact on the growth 

performance of broiler chickens (Kimiaeitalab et al., 

2017).  

Furthermore, Aziz-Aliabadi et al. (2021) observed 

that broiler chickens exhibited optimal performance when 

fed diets devoid of fibre and fat at 7 days of age. However, 

the lowest feed conversion ratio was recorded at 14 days 

with a diet comprising 0.98% sugar beet pulp and 1.0% 

soybean oil. Dos Santos et al. (2019) reported decreased 

body weight gain at 2.5% soybean hull inclusion in the 

diet of broiler chickens aged between 1 and 21 days. 

However, Adewole et al. (2020) found no significant 

effect on growth performance and carcass yield when oat 

hulls were supplemented at 3% in the diet of broiler 

chickens. According to García et al. (2019), 3% oat hull 

supplementation in broiler chickens’ diet did not have any 

effect on their growth performance.  

 

Although fibre has been reported to have a positive 

impact on poultry at modest levels (2-3%), inclusion of 

fibre in the diet at 30 g/kg could have a negative influence 

on growth performance (Sadeghi et al., 2015). The impact 

of dietary fibre supplementation depends on its inclusion 

level. Higher fiber content might negatively affect growth, 

while lower levels may not provide significant benefits 

(Kheravii et al., 2018). For instance, Jiménez-Moreno et 

al. (2011) revealed that the addition of dietary pea hulls at 

a level of 5% enhanced growth by 15% and feed 

conversion ratio by 3% in broiler chickens aged between 1 

and 18 days.  

However, increasing levels of dietary pea hulls to 

7.5% affected growth performance. Another study 

conducted by Jiménez-Moreno et al. (2013a) indicated that 

increasing the sugar beet pulp from 25 to 75 g/kg of diet 

decreased the growth performance of broiler chickens 

aged between 1 and 6 days. Walugembe et al. (2014) 

observed that higher dietary fibre (60 g/kg of both dried 

distillers’ grains with solubles and wheat bran reduced the 

average daily gain of broiler chickens by 11.2 g per head. 

Furthermore, the effect of different sources of dietary fibre 

on the growth performance of broiler chickens is 

summarized in Table 3. 

 

 

CONCLUSION  

 

The inclusion of dietary fibre in broiler chickens' diet 

plays an important role in enhancing growth performance, 

GIT development, nutrient utilization, and gut microbiota 

balance. The effects of dietary fibre on growth 

performance, GIT development, and nutrient utilization in 

broiler chickens depend on many factors, including age 

and species of the broiler chickens, fibre sources used in 

the diet, particle size, management, and prevailing 

environmental conditions. Including 2 to 3% dietary fibre 

in broiler chicken diets enhanced production performance, 

while excessive inclusion (exceeding 30 g/kg) might 

decrease overall performance, and lower inclusion might 

not exert any significant effect. It is recommended to 

identify different dietary fibre sources and determine their 

precise levels in broiler chicken nutrition. Furthermore, 

reviewing the effects of dietary fibre in relation to the 

histology of broiler chickens is essential. 
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Table 3. Effects of different sources of dietary fibre on the growth performance in broiler chickens 

Strain  
Duration 

(days)  
Fibre source Level (treatment) ADG (g/head) 

FI 

(g/day) 
FCR Reference 

Broiler 

chicken 
1-56  

 

Maize and barley 

100% maize 38.81 - 2.67
 

Ali et al. (2020) 

66.6% maize and 33.3% 

barley 
37.89 - 2.72

 
 

33.3% maize and 66.6% 

barley 
35.88 - 2.84

 
 

100% barley 31.18  3.14
 

 

    BWG (g/day) 
FI 

(g/day) 
FCR  

Broiler 

chicken 
1-42  

No supplemental fibre 

Sugar beet pulp   

Rice hull  

No 52.4
 

93.1
 

1.77 Saadatmand et al. (2019) 

30 g/kg SBP 49.3
 

86.8
 

1.76  

30 g/kg RH 49.1
 

85.6
 

1.72  

    DWG (g/day) 
DFI (g/ 

day) 
-  

Broiler 

chicken 
1-42  

Sugar beet pulp  

Rice hull  

Equal combination of SBP/RH 

No 59.2 112.1 - Sadeghi et al. (2015) 

30 g/kg SBP 56.1 115.4 -  

30 g/kg RH 58.3 114.5 -  

30 g/kg SBP/RH 58.9 112.0 -  

    BWG (g/bird/day) 
DFI 

(g/h/d) 
FCR  

Broiler 

chicken 
11-42  Barley and rice hulls 

No 72.23 126.53 1.75 Adibmoradi et al. (2016) 

LBH (0.75% barley hull) 74.59 128.52 1.72  

HBH (1.5%barley hull) 75.48 127.25 1.68  

LRH (0.75% rice hull) 74.05 131.74 1.79  

HRH (1.5% rice hull) 76.69 131.69 1.71  

ADG: Average daily gain, BWG: Body weight gain, DFI: Daily feed intake, DWG: daily weight gain, FCR: Feed conversion ratio, FI: Feed intake, HBH: The diets contained high level of barley hulls 

(1.5%), HRH: The diet contained high level of rice hulls (1.5%), LBH: The diets contained low level of barley hulls (0.75%), LRH: The diet contained low level of rice hulls (0.75%), RH: Rice hull, g/h/d: 

Gram/head/day, SBP: Sugar beet pulp, -: Not reported 

 



To cite this paper: Fekade M (2026). The Role of Dietary Fibre in Modulating Gastrointestinal Development, Nutrient Utilization, and Growth Performance in Broiler Chickens: 

A Review. J. World Poult. Res., 16(3): 358-369. DOI: https://dx.doi.org/10.36380/jwpr.2026.33 

366 

DECLARATIONS 

 

Acknowledgments 

The author expressed gratitude to Debark University, 

Debark, Ethiopia, for providing adequate time and 

facilities, including internet access, to facilitate the 

preparation of the present study. 

 

Authors’ contributions 

Muluye Fekade was responsible for conceptualization, 

data collection, writing the initial manuscript draft, 

reviewing the draft, and submitting the manuscript for 

publication. The author has read and approved the final 

edition of the manuscript before publication in the present 

journal. 

 

Availability of data and materials 

All information related to the present study is 

available upon reasonable request from the author. 

 

Competing interests  

The author declares no competing interests related to 

the present study. 

 

Ethical considerations 

The author confirmed that this study has not been 

submitted for publication elsewhere. Furthermore, no AI 

tools were employed in the preparation and writing the 

draft and revisions of the manuscript. The author is solely 

responsible for the accuracy, originality, and integrity of 

the final content prior to submission, throughout the 

revision process, and at the point of final publication. 

 

Funding 

No funding was allocated for the present study. 

 

REFERENCES 

 

Abdollahi MR, Zaefarian F, Hunt H, Anwar MN, Thomas DG, and 
Ravindran V (2019). Wheat particle size, insoluble fibre sources 

and whole wheat feeding influence gizzard musculature and 

nutrient utilization to different extents in broiler chickens. Journal 
of Animal Physiology and Animal Nutrition, 103(1): 146-161. 

https://www.doi.org/10.1111/jpn.13019  

Abera D, Abebe A, and Alebachew H (2024). Assessment of poultry 

feed and handling mechanisms of poultry production challenges in 
Benishangul-Gumuz Region, Western Ethiopia. Cogent Food & 

Agriculture, 10(1): 2313254. DOI: 
https://www.doi.org/10.1080/23311932.2024.2313254  

Adewole D, MacIsaac J, Fraser G, and Rathgeber B (2020). Effect of oat 

hulls incorporated in the diet or fed as free choice on growth 

performance, carcass yield, gut morphology and digesta short chain 
fatty acids of broiler chickens. Sustainability, 12(9): 3744. DOI: 

https://www.doi.org/10.3390/su12093744   

Adibmoradi M, Navidshad B, and Faseleh Jahromi M (2016). The effect 

of moderate levels of finely ground insoluble fibre on small 
intestine morphology, nutrient digestibility and performance of 

broiler chickens. Italian Journal of Animal Science, 15(2): 310-317. 

DOI: https://www.doi.org/10.1080/1828051X.2016.1147335  

Ali S, Amha N, and Urge M (2020). Effect of replacing maize (Zea 
mays) with Barley (Hordeum vulgare) on broilers performance and 

carcass characteristics. East African Journal of Sciences, 14(1): 83-

94. Available at: 
https://eajs.haramayajournals.org/index.php/eajs/issue/archive  

Amerah AM, Ravindran V, and Lentle RG (2009). Influence of insoluble 

fibre and whole wheat inclusion on the performance, digestive tract 

development and ileal microbiota profile of broiler chickens. British 
Poultry Science, 50(3): 366-375. DOI: 

https://www.doi.org/10.1080/00071660902865901  

Attia YA, Helal IE, Nagadi SA, Khafaga AF, Taha AE, Asiry KA, 

Abdulsalam NM, Zabermawi NM, Shafi ME, Zakaria HA et al. 
(2025). Gut dysbiosis: Causes and prevention strategies. Annals of 

Animal Science, 25(4): 1297-1311. DOI: 

https://www.doi.org/10.2478/aoas-2025-0018   

Aziz-Aliabadi F, Hassanabadi A, Golian A, and Zerehdaran S (2021). 
Optimisation of broilers performance to different dietary levels of 

fibre and different levels and sources of fat from 0 to 14 days of 

age. Italian Journal of Animal Science, 20(1): 395-405. DOI: 
https://www.doi.org/10.1080/1828051X.2021.1882345 

Bach D, Lopes R, Lacerda LG, and Demiate IM (2026). Unlocking 

wheat bran’s potential: A comprehensive review of its chemistry, 
nutritional composition, and promising technological pathways. 

Food Science and Technology, 46(2026): e598. DOI: 

https://www.doi.org/10.5327/fst.598  

Barszcz M, Tuśnio A, and Taciak M (2024). Poultry nutrition. Physical 
Sciences Reviews, 9(2): 611-650. DOI: 

https://www.doi.org/10.1515/psr-2021-0122  

Bedford MR, Svihus B, and Cowieson AJ (2024). Dietary fibre effects 

and the interplay with exogenous carbohydrases in poultry 
nutrition. Animal Nutrition, 16: 231-240. DOI: 

https://www.doi.org/10.1016/j.aninu.2023.09.007  

Bogusławska-Tryk M, Szymeczko R, Piotrowska A, Burlikowska K, and 

Śliżewska K (2015). Ileal and cecal microbial population and short-
chain fatty acid profile in broiler chickens fed diets supplemented 

with lignocellulose. Pakistan Veterinary Journal, 35(2): 212-216. 

Available at: http://www.pvj.com.pk   

Cardinal KM, Kipper M, Andretta I, and Ribeiro AML (2019). 
Withdrawal of antibiotic growth promoters from broiler diets: 

Performance indexes and economic impact. Poultry Science, 

98(12): 6659-6667. DOI: https://www.doi.org/10.3382/ps/pez536  

Casewell M, Friis C, Marco E, McMullin P, and Phillips I (2003). The 
European ban on growth-promoting antibiotics and emerging 

consequences for human and animal health. Journal of 

Antimicrobial Chemotherapy, 52(2): 159-161. DOI: 
https://www.doi.org/10.1093/jac/dkg313  

Celi P, Cowieson AJ, Fru-Nji F, Steinert RE, Kluenter AM, and Verlhac 

V (2017). Gastrointestinal functionality in animal nutrition and 

health: New opportunities for sustainable animal production. 
Animal Feed Science and Technology, 234: 88-100. DOI: 

https://www.doi.org/10.1016/j.anifeedsci.2017.09.012  

Classen H, Apajalahti J, Svihus B, and Choct M (2016). The role of the 

crop in poultry production. World’s Poultry Science Journal, 72(3): 
459-472. DOI: https://www.doi.org/10.1017/S004393391600026X  

Donadelli RA, Stone DA, Aldrich CG, and Beyer RS (2019). Effect of 

fibre source and particle size on chick performance and nutrient 

utilization. Poultry Science, 98(11): 5820-5830. DOI: 
https://www.doi.org/10.3382/ps/pez382   

Dos Santos S, Laosutthipong C, Yamauchi KE, Thongwittaya N, and 

Sittiya J (2019). Effects of dietary fiber on growth performance and 

https://www.doi.org/10.1111/jpn.13019
https://www.doi.org/10.1080/23311932.2024.2313254
https://www.doi.org/10.3390/su12093744
https://www.doi.org/10.1080/1828051X.2016.1147335
https://eajs.haramayajournals.org/index.php/eajs/issue/archive
https://www.doi.org/10.1080/00071660902865901
https://www.doi.org/10.2478/aoas-2025-0018
https://www.doi.org/10.1080/1828051X.2021.1882345
https://www.doi.org/10.5327/fst.598
https://www.doi.org/10.1515/psr-2021-0122
https://www.doi.org/10.1016/j.aninu.2023.09.007
http://www.pvj.com.pk/
https://www.doi.org/10.3382/ps/pez536
https://www.doi.org/10.1093/jac/dkg313
https://www.doi.org/10.1016/j.anifeedsci.2017.09.012
https://www.doi.org/10.1017/S004393391600026X
https://www.doi.org/10.3382/ps/pez382


J. World Poult. Res., 16(3): 358-369, 2026 

 

367 

fecal ammonia nitrogen. Walailak Procedia, 2019(1): IC4IR-73. 

Available at: http://wjst.wu.ac.th/index.php/wuresearch   

El-Deek AA, Abdel-Wareth AAA, Osman M, El-Shafey M, Khalifah 
AM, Elkomy AE, and Lohakare J (2020). Alternative feed 

ingredients in the finisher diets for sustainable broiler production. 

Scientific Reports, 10(1): 17743. DOI: 
https://www.doi.org/10.1038/s41598-020-74950-9  

Esmail S (2012). Fibre plays a supporting role in poultry nutrition. World 

Poultry, 28(1): 21-26. Available at: http://www.WorldPoultry.net   

Fathima S, Shanmugasundaram R, Adams D, and Selvaraj RK (2022). 

Gastrointestinal microbiota and their manipulation for improved 
growth and performance in chickens. Foods, 11(10): 1401. 

https://www.doi.org/10.3390/foods11101401 

Gadde U, Kim WH, Oh ST, and Lillehoj HS (2017). Alternatives to 

antibiotics for maximizing growth performance and feed efficiency 
in poultry: A review. Animal Health Research Reviews, 18(1): 26-

45. https://www.doi.org/10.1017/S1466252316000207  

García J, Fondevila G, Cámara L, Scappaticcio RE, Aguirre L, and 

Mateos GG (2019). Influence of egg weight and inclusion of oat 
hulls in the diet on digestive tract traits and growth performance of 

brown pullets reared under stress conditions. Poultry Science, 

98(11): 5767-5777. DOI: https://www.doi.org/10.3382/ps/pez370 

Ginindza M, Mbatha KR, and Ng’ambi J (2022). Dietary crude fiber 
levels for optimal productivity of male Ross 308 broiler and Venda 

chickens aged 1 to 42 days. Animals, 12(10): 1333. 

https://www.doi.org/10.3390/ani12101333  

González-Alvarado JM, Jiménez-Moreno E, González-Sánchez D, 

Lázaro R, and Mateos GG (2010). Effect of inclusion of oat hulls 

and sugar beet pulp in the diet on productive performance and 
digestive traits of broilers from 1 to 42 days of age. Animal Feed 

Science and Technology, 162(1-2): 37-46. DOI: 

https://www.doi.org/10.1016/j.anifeedsci.2010.08.010  

González-Alvarado JM, Jiménez-Moreno E, Valencia DG, Lázaro R, and 
Mateos GG (2008). Effects of fibre source and heat processing of 

the cereal on the development and pH of the gastrointestinal tract of 

broilers fed diets based on corn or rice. Poultry Science, 87(9): 
1779-1795. DOI: https://www.doi.org/10.3382/ps.2008-00070   

Grigore DM, Mircea ML, and Pogurschi EN (2025). Toward sustainable 

broiler production: Evaluating microbial protein as supplementation 

for conventional feed proteins. Agriculture, 15(14): 1486. DOI: 
https://www.doi.org/10.3390/agriculture15141486  

Guo P, Zhang K, Ma X, and He P (2020). Clostridium species as 

probiotics: Potentials and challenges. Journal of Animal Science 

and Biotechnology, 11(1): 24. DOI: 
https://www.doi.org/10.1186/s40104-019-0402-1  

Haberecht S, Bajagai YS, Moore RJ, Van TH, and Stanley D (2020). 

Poultry feeds carry diverse microbial communities that influence 

chicken intestinal microbiota colonisation and maturation. AMB 
Express, 10(1): 143. DOI: https://www.doi.org/10.1186/s13568-

020-01077-5 

Hartini S, Rahardjo DD, and Sasongko H (2018). The effects of rice hull 

supplementation or inclusion on performance and gastrointestinal 
weight of broiler chickens. IOP Conference Series: Earth and 

Environmental Science, 207: 012023. Available at: 

https://iopscience.iop.org/article/10.1088/1755-
1315/207/1/012023/pdf  

Husvéth F, Pál L, Galamb E, Ács KC, Bustyaházai L, Wágner L, and 

Dublecz K (2015). Effects of whole wheat incorporated into 

pelleted diets on the growth performance and intestinal function of 
broiler chickens. Animal Feed Science and Technology, 210: 144-

151. DOI: https://www.doi.org/10.1016/j.anifeedsci.2015.09.021  

Hyder I, Reddy PRK, and Mukherjee J (2023). Physiology of digestion. 

In: P. K Das, V. Sejian, J. Mukherjee, and D. Banerjee (Editors), 
Textbook of veterinary physiology. Springer., Singapore, pp. 315-

351. DOI: https://www.doi.org/10.1007/978-981-19-9410-4_13  

Jha R and Mishra P (2021). Dietary fiber in poultry nutrition and their 

effects on nutrient utilization, performance, gut health, and on the 
environment: A review. Journal of Animal Science and 

Biotechnology, 12(1): 51. DOI: 

https://www.doi.org/10.1186/s40104-021-00576-0  

Jha R, Fouhse JM, Tiwari UP, Li L, and Willing BP (2019). Dietary fibre 
and intestinal health of monogastric animals: A review. Frontiers in 

Veterinary Science, 6: 48. DOI: 

https://www.doi.org/10.3389/fvets.2019.00048  

Jiménez-Moreno E, Chamorro S, Frikha M, Safaa HM, Lázaro R, and 
Mateos GG (2011). Effects of increasing levels of pea hulls in the 

diet on productive performance and gastrointestinal tract 

development of broilers. Animal Feed Science and Technology, 
168(1-2): 100-112. DOI: 

https://www.doi.org/10.1016/j.anifeedsci.2011.03.013  

Jiménez-Moreno E, Frikha M, de Coca-Sinova A, Lázaro RP, and 

Mateos GG (2013a). Oat hulls and sugar beet pulp in diets for 
broilers 1. Effects on growth performance and nutrient digestibility. 

Animal Feed Science and Technology, 182(1-4): 44-52. DOI: 

https://www.doi.org/10.1016/j.anifeedsci.2013.03.011   

 Jiménez-Moreno E, Frikha M, de Coca-Sinova A, Lázaro RP, and 
Mateos GG (2013b). Oat hulls and sugar beet pulp in diets for 

broilers. 2. Effects on the development of the gastrointestinal tract 

and on the structure of the jejunal mucosa. Animal Feed Science 
and Technology, 182(1-4): 44-52. DOI: 

https://www.doi.org/10.1016/j.anifeedsci.2013.03.012   

Kheravii SK, Swick RA, Choct M, and Wu SB (2018). Nutrient 
digestibility response to sugarcane bagasse addition and corn 

particle size in normal and high Na diets for broilers. Poultry 

Science, 97(4): 1170-1176. DOI: 
https://www.doi.org/10.3382/ps/pex403  

Kheravii SK, Swick RA, Choct M, and Wu SB (2017). Coarse particle 

inclusion and lignocellulose-rich fibre addition benefit performance 

and health of broiler chickens. Poultry Science, 96: 3272-3281. 
DOI: https://www.doi.org/10.3382/ps/pex123  

Kimiaeitalab MV, Cámara L, Goudarzi SM, Jiménez-Moreno E, and 

Mateos GG (2017). Effects of the inclusion of sunflower hulls in 

the diet on growth performance and digestive tract traits of broilers 
and pullets fed a broiler diet from zero to 21 d of age. A 

comparative study. Poultry Science, 96(3): 581-592. DOI: 

https://www.doi.org/10.3382/ps/pew263  

Kohl KD (2012). Diversity and function of the avian gut microbiota. 
Journal of Comparative Physiology B, 182(2012): 591-602. DOI: 

https://www.doi.org/10.1007/s00360-012-0645-z  

Mateos GG, Jiménez-Moreno E, Serrano MP, and Lázaro RP (2012). 

Poultry response to high levels of dietary fiber resources varying in 

physical and chemical characteristics. Journal of Applied Poultry 

Research, 21(1): 156-174. DOI: 

https://www.doi.org/10.3382/japr.2011-00477  

McDonald P, Edwards RA, Greenhalgh JFD, Morgan CA, Sinclair LA, 
and Wilkinson RG (2008). Animal nutrition, 7th Edition. Pearson 

Education, pp. 9-15. Available at: 

https://eliasnutri.wordpress.com/wp-
content/uploads/2020/07/animal-nutrition-7th-edition.pdf  

Mossami A and Kalmendal R (2011). Effects of different inclusions of 

oat hulls on performance, carcass yield and gut development in 

broiler chickens. Swedish University of Agricultural Science, pp. 1-
30. Available at: 

https://stud.epsilon.slu.se/2157/1/mossami_a_110114.pdf  

Mousavi Y, Saki AA, Mirzaei Goudarzi S, Ahmadi A, Bardel Z, and 

Mohammadian S (2024). The effect of various dietary fibre sources 

on performance, cecal and ileal nutrient digestibility in broiler 

chickens. Iranian Journal of Applied Animal Science, 14(2): 283-

293. Available at: https://sanad.iau.ir/Journal/ijas/Article/1123989  

Nabizadeh A (2012). The effect of inulin on broiler chicken intestinal 
microflora, gut morphology and performance. Journal of Animal 

http://wjst.wu.ac.th/index.php/wuresearch
https://www.doi.org/10.1038/s41598-020-74950-9
http://www.worldpoultry.net/
https://www.doi.org/10.3390/foods11101401
https://www.doi.org/10.1017/S1466252316000207
https://www.doi.org/10.3382/ps/pez370
https://www.doi.org/10.3390/ani12101333
https://www.doi.org/10.1016/j.anifeedsci.2010.08.010
https://www.doi.org/10.3382/ps.2008-00070
https://www.doi.org/10.3390/agriculture15141486
https://www.doi.org/10.1186/s40104-019-0402-1
https://www.doi.org/10.1186/s13568-020-01077-5
https://www.doi.org/10.1186/s13568-020-01077-5
https://iopscience.iop.org/article/10.1088/1755-1315/207/1/012023/pdf
https://iopscience.iop.org/article/10.1088/1755-1315/207/1/012023/pdf
https://www.doi.org/10.1016/j.anifeedsci.2015.09.021
https://www.doi.org/10.1007/978-981-19-9410-4_13
https://www.doi.org/10.1186/s40104-021-00576-0
https://doi.org/10.3389/fvets.2019.00048
https://www.doi.org/10.1016/j.anifeedsci.2011.03.013
https://www.doi.org/10.1016/j.anifeedsci.2013.03.011
https://www.doi.org/10.1016/j.anifeedsci.2013.03.012
https://www.doi.org/10.3382/ps/pex403
https://www.doi.org/10.3382/ps/pex123
https://www.doi.org/10.3382/ps/pew263
https://www.doi.org/10.1007/s00360-012-0645-z
https://www.doi.org/10.3382/japr.2011-00477
https://eliasnutri.wordpress.com/wp-content/uploads/2020/07/animal-nutrition-7th-edition.pdf
https://eliasnutri.wordpress.com/wp-content/uploads/2020/07/animal-nutrition-7th-edition.pdf
https://stud.epsilon.slu.se/2157/1/mossami_a_110114.pdf
https://sanad.iau.ir/Journal/ijas/Article/1123989


Fekade, 2026 

368 

and Feed Sciences, 21: 725-734. Available at: 

https://pdfs.semanticscholar.org/89e6/94f5c7b718f45f1676d4e70e6
87e36a622a4.pdf  

Naderinejad S, Zaefarian F, Abdollahi M, Hassanabadi A, Kermanshahi 

H, and Ravindran V (2016). Influence of feed form and particle size 

on performance and gastrointestinal tract development in broilers. 
Animal Feed Science and Technology, 215(2016): 92-104. DOI: 

https://www.doi.org/10.1016/j.anifeedsci.2016.02.012  

Nguyen HT, Bedford MR, Wu SB, and Morgan NK (2022). Dietary 

soluble non-starch polysaccharide level influences performance, 
nutrient utilization and disappearance of non-starch polysaccharides 

in broiler chickens. Animals, 12(5): 547. DOI: 

https://www.doi.org/10.3390/ani12050547  

Nursiam I, Ridla M, Hermana W, and Nahrowi (2021). Effect of fibre 
source on growth performance and gastrointestinal tract in broiler 

chickens. IOP Conference Series: Earth and Environmental 

Science, 788(1): 012058. DOI: https://www.doi.org/10.1088/1755-
1315/788/1/012058    

Oke OE, Akosile OA, Uyanga VA, Oke FO, Oni AI, Tona K, and 

Onagbesan OM (2024). Climate change and broiler production. 

Veterinary Medicine and Science, 10(3): e1416. DOI: 
https://www.doi.org/10.1002/vms3.1416  

Paiva D and McElroy A (2014). Necrotic enteritis: Applications for the 

poultry industry. Journal of Applied Poultry Research, 23(3): 557-

566. DOI: https://www.doi.org/10.3382/japr.2013-00925  

Pan D and Yu Z (2013). Intestinal microbiome of poultry and its 
interaction with host and diet. Gut Microbes, 5(1): 108-119. DOI: 

https://www.doi.org/10.4161/gmic.26945  

Qaisrani SN, van Krimpen MM, Kwakkel RP, Verstegen MWA, and 
Hendriks WH (2015). Diet structure and fermentable carbohydrates 

influence growth performance and gut morphology in broilers. 

Poultry Science, 94(9): 2152-2164. DOI: 
https://www.doi.org/10.3382/ps/pev003  

Qiu M, Hu J, Peng H, Li B, Xu J, Song X, Yu C, Zhang Z, Du X, Bu G 

et al. (2022). Research note: The gut microbiota varies with dietary 

fibre levels in broilers. Poultry Science, 101(7): 101922. 
https://www.doi.org/10.1016/j.psj.2022.101922  

Rasool A, Qaisrani SN, Khalique A, and Hussain J (2023). Insoluble 

fiber source influences performance, nutrients digestibility, gut 

development and carcass traits of broilers. Pakistan Journal of 
Agricultural Sciences, 60(2): 355-365. DOI: 

https://www.doi.org/10.21162/PAKJAS/23.220  

Saadatmand N, Toghyani M, and Gheisari A (2019). Effects of dietary 

fibre and threonine on performance and intestinal morphology in 
broiler chickens. Animal Nutrition, 5(3): 248-255. DOI: 

https://www.doi.org/10.1016/j.aninu.2019.06.001  

Sacranie A, Svihus B, Denstadli V, Moen B, Iji PA, and Choct M (2012). 

The effect of insoluble fibre and intermittent feeding on gizzard 
development and performance of broiler chickens. Poultry Science, 

91(3): 693-700. DOI: https://www.doi.org/10.3382/ps.2011-01790  

Sadeghi A, Toghyani M, and Gheisari A (2015). Effect of various fibre 

types and choice feeding of fibre on performance, gut development, 
humoral immunity, and fibre preference in broiler chicks. Poultry 

Science, 94(11): 2734-2743. DOI: 

https://www.doi.org/10.3382/ps/pev292  

Shang Q, Wu D, Liu H, Mahfuz S, and Piao X (2020). The impact of 
wheat bran on the morphology and physiology of the 

gastrointestinal tract in broiler chickens. Animals, 10(10): 1831. 

DOI: https://www.doi.org/10.3390/ani10101831  

Shang Y, Kumar S, Oakley B, and Kim WK (2018). Chicken gut 
microbiota: Importance and detection technology. Frontiers in 

Veterinary Science, 5: 254. DOI: 

https://www.doi.org/10.3389/fvets.2018.00254  

Shirzadegan K and Taheri HR (2017). Insoluble fibrs affected the 
performance, carcass characteristics and serum lipid of broiler 

chickens fed wheat-based diet. Iranian Journal of Applied Animal 

Science, 7(1): 109-117. Available at: 
https://scholar.archive.org/work/q6xbczbzwjcjhmczjw6tvl66mi/acc

ess/wayback/http://ijas.iaurasht.ac.ir/article_528894_c72e25562db5

4ae20a55b8a11baa0b3b.pdf   

Scanes CG and Pierzchala-Koziec K (2014). Biology of the 
gastrointestinal tract in poultry. Avian Biology Research, 7(4): 193-

222. https://www.doi.org/10.3184/175815514X14162292284822  

Sittiya J, Yamauchi K, Nimanong W, and Thongwittaya N (2020). 

Influence of levels of dietary fibre sources on the performance, 
carcass traits, gastrointestinal tract development, fecal ammonia 

nitrogen, and intestinal morphology of broilers. Brazilian Journal of 

Poultry Science, 22(1): eRBCA-2019. DOI: 
https://www.doi.org/10.1590/1806-9061-2019-1151  

Sugiharto S (2019). A review on fungal fermented cassava pulp as a 

cheap alternative feedstuff in poultry ration. Journal of World's 

Poultry Research, 9(1): 1-6. Available at: 
https://cyberleninka.ru/article/n/a-review-on-fungal-fermented-

cassava-pulp-as-a-cheap-alternative-feedstuff-in-poultry-ration   

Sumbule EK, Ambula MK, Osuga IM, Changeh JG, Mwangi DM, 

Subramanian S, Salifu D, Alaru PA, Githinji M, Van Loon JJ et al. 
(2021). Cost-effectiveness of black soldier fly larvae meal as 

substitute of fishmeal in diets for layer chicks and growers. 

Sustainability, 13(11): 6074. DOI: 
https://www.doi.org/10.3390/su13116074  

Svihus B (2011). The gizzard: Function, influence of diet structure and 

effects on nutrient availability. World’s Poultry Science Journal, 
67(2): 207-224. DOI: 

https://www.doi.org/10.1017/S0043933911000249  

Svihus B (2014). Function of the digestive system. Journal of Applied 

Poultry Research, 23(2): 306-314. DOI: 
https://www.doi.org/10.3382/japr.2014-00937  

Tejeda OJ and Kim WK (2020). The effects of cellulose and soybean 

hulls as sources of dietary fibre on growth performance and gut 

histomorphology of broiler chickens. Poultry Science, 99(12): 
6828-6836. DOI: https://www.doi.org/10.1016/j.psj.2020.08.081  

Tejeda OJ and Kim WK (2021). Effects of fibre type, particle size, and 

inclusion level on the growth performance, digestive organ growth, 

intestinal morphology, intestinal viscosity, and gene expression of 
broilers. Poultry Science, 100(10): 101397. DOI: 

https://www.doi.org/10.1016/j.psj.2021.101397  

Vermeulen K, Verspreet J, Courtin CM, Haesebrouck F, Baeyen S, 

Haegeman A, Ducatelle R, and Van Immerseel F (2018). Reduced-
particle-size wheat bran is efficiently colonized by a lactic acid-

producing community and reduces levels of Enterobacteriaceae in 

the cecal microbiota of broilers. Applied and Environmental 

Microbiology, 84(21): e01343-18. DOI: 

https://www.doi.org/10.1128/AEM.01343-18  

Walugembe M, Hsieh JC, Koszewski NJ, Lamont SJ, Persia ME, and 

Rothschild MF (2015). Effects of dietary fiber on cecal short-chain 
fatty acid and cecal microbiota of broiler and laying-hen chicks. 

Poultry Science, 94(10): 2351-2359. DOI: 

https://www.doi.org/10.3382/ps/pev242    

Walugembe M, Rothschild MF, and Persia ME (2014). Effects of high 
fibre ingredients on the performance, metabolizable energy and 

fibre digestibility of broiler and layer chicks. Animal Feed Science 

and Technology, 188(2014): 46-52. DOI: 
https://www.doi.org/10.1016/j.anifeedsci.2013.09.012  

Wei S, Morrison M, and Yu Z (2013). Bacterial census of poultry 

intestinal microbiome. Poultry Science, 92(3): 671-683. DOI: 

https://www.doi.org/10.3382/ps.2012-02822  

Wuraola OI (2024). Nutritional and physiological aspects of the use of 
resistant starch as functional fibre in broiler chickens’ diets. 

Doctoral dissertation, University of Georgia, Athens, USA. 

Available at: https://openscholar.uga.edu/record/26586/files/2024-
Oluseyifunmi-Iyabo.pdf  

https://pdfs.semanticscholar.org/89e6/94f5c7b718f45f1676d4e70e687e36a622a4.pdf
https://pdfs.semanticscholar.org/89e6/94f5c7b718f45f1676d4e70e687e36a622a4.pdf
https://www.doi.org/10.1016/j.anifeedsci.2016.02.012
https://www.doi.org/10.3390/ani12050547
https://www.doi.org/10.1088/1755-1315/788/1/012058
https://www.doi.org/10.1088/1755-1315/788/1/012058
https://www.doi.org/10.1002/vms3.1416
https://www.doi.org/10.3382/japr.2013-00925
https://www.doi.org/10.4161/gmic.26945
https://www.doi.org/10.3382/ps/pev003
https://www.doi.org/10.1016/j.psj.2022.101922
https://www.doi.org/10.21162/PAKJAS/23.220
https://www.doi.org/10.1016/j.aninu.2019.06.001
https://www.doi.org/10.3382/ps.2011-01790
https://www.doi.org/10.3382/ps/pev292
https://www.doi.org/10.3390/ani10101831
https://www.doi.org/10.3389/fvets.2018.00254
https://scholar.archive.org/work/q6xbczbzwjcjhmczjw6tvl66mi/access/wayback/http:/ijas.iaurasht.ac.ir/article_528894_c72e25562db54ae20a55b8a11baa0b3b.pdf
https://scholar.archive.org/work/q6xbczbzwjcjhmczjw6tvl66mi/access/wayback/http:/ijas.iaurasht.ac.ir/article_528894_c72e25562db54ae20a55b8a11baa0b3b.pdf
https://scholar.archive.org/work/q6xbczbzwjcjhmczjw6tvl66mi/access/wayback/http:/ijas.iaurasht.ac.ir/article_528894_c72e25562db54ae20a55b8a11baa0b3b.pdf
https://www.doi.org/10.3184/175815514X14162292284822
https://www.doi.org/10.1590/1806-9061-2019-1151
https://cyberleninka.ru/article/n/a-review-on-fungal-fermented-cassava-pulp-as-a-cheap-alternative-feedstuff-in-poultry-ration
https://cyberleninka.ru/article/n/a-review-on-fungal-fermented-cassava-pulp-as-a-cheap-alternative-feedstuff-in-poultry-ration
https://www.doi.org/10.3390/su13116074
https://www.doi.org/10.1017/S0043933911000249
https://www.doi.org/10.3382/japr.2014-00937
https://www.doi.org/10.1016/j.psj.2020.08.081
https://www.doi.org/10.1016/j.psj.2021.101397
https://www.doi.org/10.1128/AEM.01343-18
https://www.doi.org/10.3382/ps/pev242
https://www.doi.org/10.1016/j.anifeedsci.2013.09.012
https://www.doi.org/10.3382/ps.2012-02822
https://openscholar.uga.edu/record/26586/files/2024-Oluseyifunmi-Iyabo.pdf
https://openscholar.uga.edu/record/26586/files/2024-Oluseyifunmi-Iyabo.pdf


J. World Poult. Res., 16(3): 358-369, 2026 

 

369 

Xu Y, Lin Y, Stark C, Ferket P, Williams C, and Brake J (2017). Effects 

of coarsely ground corn and bedding floor types on broiler 
performance and nutrient digestibility. Poultry Science, 96(7): 

2101-2109. DOI: https://www.doi.org/10.3382/ps/pew485  

Yadav AS, Gautham Kolluri GK, Marappan Gopi MG, 

Kumaragurubaran Karthik KK, Malik YS, and Dhama K (2016). 
Exploring alternatives to antibiotics as health promoting agents in 

poultry-A review. Journal of Experimental Biology and 

Agricultural Sciences, 4(3s): 369-383. 
http://www.doi.org/10.18006/2016.4(3S).368.383  

Yadav S and Jha R (2021). Macadamia nut cake as an alternative 

feedstuff for broilers: Effect on growth performance. Animal Feed 

Science and Technology, 275: 114873. DOI: 
https://www.doi.org/10.1016/j.anifeedsci.2021.114873  

Yadav S and Jha R (2019). Strategies to modulate intestinal microbiota 

and their effects on nutrient utilization and health of poultry. 
Journal of Animal Science and Biotechnology, 10: 2. DOI: 

https://www.doi.org/10.1186/s40104-018-0310-9  

Yeoman CJ, Chia N, Jeraldo P, Sipos M, Goldenfeld ND, and White BA 

(2012). The microbiome of the chicken gastrointestinal tract. 
Animal Health Research Reviews, 13(1): 89-99. DOI: 

https://www.doi.org/10.1017/S1466252312000138  

Zhang C, Hao E, Chen X, Huang C, Liu G, Chen H, Wang D, Shi L, 

Xuan F, Chang D et al. (2023). Dietary fibre level improves growth 
performance, nutrient digestibility, immune and intestinal 

morphology of broilers from day 22 to 42. Animals, 13(7): 1227. 

DOI: https://www.doi.org/10.3390/ani13071227  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Publisher’s note: Scienceline Publication Ltd. remains neutral with regard to jurisdictional claims in published maps and institutional affiliations. 

 

Open Access: This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, 

adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the 

source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this article are 

included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included in the article’s 

Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission 

directly from the copyright holder. To view a copy of this licence, visit https://creativecommons.org/licenses/by/4.0/. 

© The Author(s) 2026 

https://www.doi.org/10.3382/ps/pew485
http://www.doi.org/10.18006/2016.4(3S).368.383
https://www.doi.org/10.1016/j.anifeedsci.2021.114873
https://www.doi.org/10.1186/s40104-018-0310-9
https://www.doi.org/10.1017/S1466252312000138
https://www.doi.org/10.3390/ani13071227
https://www.science-line.com/
https://creativecommons.org/licenses/by/4.0/

