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SUMMARY 

 

imited research suggests the effect of brown seaweed in animal nutrition for improving gut health and 

performance, but there isn't any research suggests the effect of oral liquid seaweeds brown algae in 

broiler nutrition. So, this study was aimed to evaluate the effect of liquid brown seaweed algae 

(Ascophyllum nodosum) supplementation on broiler chick's performance and their intestine histology. The 

experimental chicks (total number of 120, one - day old, Indian River chicks) were used and fed the same 

diets during the experimental period (1–35 days).  Brown seaweed algae were added in fresh water at the 

concentrations of 0 and 1 ml/ liter fresh water.  Results indicated that chicks received 1 ml liquid brown 

algae/1 liter of drinking fresh water had the greatest body weight gain, better feed conversion ratio, 

significant increases in total protein, albumin, and globulin and significantly decreases in total lipids and 

total cholesterol than that in the control chicks. On the other hands, water consumption and relative weight 

of carcass were not significantly affected by the algae supplementation. Histological observations concluded 

that birds, which received brown algae in drinking fresh water, had better intestinal health in terms of well-

developed villi with their columnar epithelial lining, which indicative of an increase of the digestive and 

absorptive surface area leading to better nutrient utilization. These results suggested that liquid brown algae 

have a beneficial effects on the growth performance, intestinal development without any side effects and we 

can replace it with powder brown algae in broiler chicks, but we need more researches to confirm this item.  

Keywords: liquid algae, broiler performance, blood parameters and intestinal histology. 

 

INTRODUCTION 

 

Marine algae can divide into three main groups, green, brown and red algae. It’s a valuable source of 

food, trace elements and raw materials for the pharmaceutical industry and considered as the food 

supplement for 21
st
 century as source of proteins, lipids, polysaccharides, minerals, vitamins, enzymes 

and the pigmentation have in their cells is the one that make big differences between them (Rimber 2007 

and Wei et al., 2013). Algae is a good source for essential nutrients, containing high amounts of proteins, 

amino acids, carbohydrate, lipids, vitamins (A, B2, B3, B12, C, E), nicotinic acid, biotin, folic acid, and 

pantothenic acid (David, 2001 and Becker, 2004).  Algae are rich in pigments such as chlorophyll (0.5% 

to 1%) of dry weight and carotenoids (0.1 to 0.2%) (Serviere-Zaragoza et al., 2002; Rimber, 2007; Abd 

El-Baky et al., 2008; and Al-Harthi and El-Deek, 2011, 2012). Brown algae (Ecklonia acva Kjellman, 

EC) contains 10.49% protein, 0.73% fat, 36.41% fiber, 27.23% mineral salts and 10.6% sodium chloride, 

and the average value of the energy represented by 1849 Kcal/kg, and the average values of 13 amino 

acid is about 32% (Sim et al., 2004). In addition to the above, algae high in gamma linoleic acid, vitamin 

B12 and iron (Cohen and Vonshak, 1991; and Belay, 2002). Algae as a possible source of food for animal 

and human consumption have received increasing attention during the last three decades (Lorenze and 

Cysewski, 2000). Poultry birds like any living organisms also require feed ingredients, such as water, 

fats, inorganic elements, vitamins and feed additives like antibiotics and antifungal compounds (Tamiya, 

1970). As regards poultry feed, seaweed can play an important role as stock feed and may serve as the 

L 



Abou El-naga
 
and Megahed 

 

 496 

cheapest source as supplement of feeding. Algae has potential to be used in various animal feed 

including poultry and cattle; however, several variables are associated with production, thus necessitating 

research that compares methods of production and feeding value (Evans et al., 2015). Many studies have 

investigated dietary fiber in seaweed as a prebiotic in animal agriculture. Research involving pigs, lambs, 

cattle and chickens has been conducted using seaweed extracts and polysaccharides of brown and red 

seaweeds (Becker, 2004 and Seyed, 2015). It is a multipurpose product which is used in various 

industries, including fertilizer production, skin care products, cosmetics, soap making, also as an 

important active ingredient in some medicine and animal feeds and other food processed products 

(Msuya, 2013). El-Deek et al. (1987) found that inclusion of seaweeds in finisher broiler diets had no 

significant effects on growth, feed intake (FI) and feed conversion ratio (FCR). Other studies have also 

shown that, inclusion of 2.0% marine algae meal improved broiler performance and dressing percentage 

(Gu et al., 1988). Also, (Ventura et al., 1994; and Abudabos et al., 2013) found that the substitution of 

seaweeds in broiler diets had no adverse effects on broiler performance and addition of 4% seaweed in 

the chicken’s basal diet led to increased body weight gain. Kulshreshtha et al. (2014) observed that 

laying hens fed with 2% red seaweed Chondrus crispus (CC) and 2% Sarcodiotheca gaudichaudii (SG) 

affect feed conversion ratio for egg production. Low level (0.5%) of supplemental (CC) and (SG) 

enhanced egg yolk weight and egg weight. Seaweeds as an animal feed addition include a large number 

of studies conducted on brown seaweed, Ascophyllum nodosum species. Tasco®, a natural, marine-plant 

based has positive effect on gut microbiota, growth performance and health of animals (Evans and 

Critchley 2013). Arata et al. (2011) found a positive effect on the growth of broilers in comparison with 

feed containing no additives. Wiseman (2012) observed that feeding birds with 0.5 % Tasco improved 

BW and BWG. Gardiner et al. (2008) found that feeding pigs with 6% or 9% of Ascophyllum nodosum 

extract decreased ileal coliforms and increased Bifidobacterium in the cecal contents. Microalgae 

(Arthrospira) is used as a feed for a variety of animals, for example, aquarium fish, breeding bulls, cows, 

cats, dogs, horses, and ornamental birds. Algae have a positive impact on animal's physiology (Certik 

and Shimizu, 1999). In poultry feed, 5–10% of microalgae can be used as a protein source. However, 

feeding microalgae for a long time and at higher concentrations will have adverse effects on poultry. The 

adverse effects of microalgae are mostly on the color of broiler skin and shanks and egg yolk. Some 

microalga species are specifically used as animal feed supplements. Worldwide, 30% of the current algal 

production is used for the production of animal feed (Becker, 2004) and more than 50% of Arthrospira is 

grown for the production of feed supplement (Yamaguchi, 1996). In view of this, poultry farmers should 

be educated on the importance of using seaweed as feed ingredient or feed additive in their feed 

formulation. Poultry industry is very important and it generates income, provides employment and 

contributes in poverty reduction. However, the industry is faced with many challenges as far as poultry 

production is concerned, the crucial one being feed component. Feed is a major cost in the industry and 

normally accounts for about 70-80% of the entire production expenditure (Ademola and Farinu, 2006). 

Additionally, Maurice et al. (1984) observed no adverse effect on growth, feed conversion ratio (FCR) or 

dressing percentage when sun dried Brazilian Elodea (Egeria densa) was added in broiler diets at 5.0%. 

Poultry performance is influenced by nutrient supply in the diet amongst other factors and the demand of 

nutrients in poultry production varies based on their classes and physiological perspective. The nutrient 

demand of layer birds is quite different from that of broilers (Katule, 1994; BOA,1994; Todd and 

Roselina, 2014). In the intensive system of poultry production where birds are mostly kept indoors, they 

need to receive balanced diets so as to meet their daily physiological and production demands 

(McDonald et al., 2002). This means that each day birds need specific amount of protein, carbohydrate, 

fat, vitamins and minerals (James, 2008). The intake of a nutrient is an outcome of the amount of feed 

eaten and the level of nutrients in the feedstuffs or diets. 

Therefor, the present study aimed to introduce the utilization of liquid brown algae (seaweed) as 

water supplementation on the productive performance and intestinal morphology of broiler chicks. 

 

MATERIALS AND METHODS 

 

 A total number of 120 Indian River (IR) broiler chicks one-day old were divided randomly into 2 

experimental groups of 3 replicates each has 20 chicks / battery cage (100* 60* 40 cm). Chicks were 

individually weighed to the nearest gram at one-day old, wing banded and randomly allotted to the 
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dietary treatments and had free access to feed and water from nipple drinkers throughout the 

experimental period. 

Basal diets were formulated according to the National Research Council's (NRC, 1994) nutrient 

values for ingredients, it contains 3000 kcal ME/ kg and 23% crude protein during the starter period till 

21 day followed by 3000 kcal ME/ kg and 20.5% crude protein during the growing period till 35 day 

(Table 1). The experimental diets were designated as two treatments; T1 and T2; treatment 1 represented 

as control (without liquid brown algae supplementation) and treatments 2 which have 1 ml liquid brown 

algae; Seaweed; supplementation / 1 litter drinking fresh water. 

 

Table (1): Composition and chemical analysis of the experimental diets fed during experimental 

periods (1- 35) days of age. 

Ingredients Starter period growing period 

Ground yellow corn (8.5 %) 48.60 57.58 

Soybean meal (44 %)  42.92 35.56 

Vegetable oil 4.88 3.16 

Dicalcium phosphate 1.10 0.82 

Limestone, ground 1.70 2.10 

Vitamin and mineral mixture
1
 0.30 0.30 

Sodium chloride 0.30 0.30 

DL- methionine
2
 0.20 0.20 

Total  100 100 

Calculated nutrient content
3
: 

Dry matter% 82 82 

Crude protein, % 23.01 20.53 

ME , k cal / kg diet 3015 3002 

C/P ratio 131 146 

Lysine, % 1.34 1.16 

Methionine , % 0.56 0.53 

Calcium, % 0.99 1.06 

Available  phosphorous, % 0.50 0.53 
1 Vitamin and mineral mixture at 0.30 % of the diet supplies the following / kg of the diet: Vit. A, 12000 IU; Vit. D3 

,2500 IU; Vit. E, 10 mg; Vit. K3, 3 mg; Vit B1, 1 mg; Vit. B2, 4 mg; Pantothenic acid, 10 mg; Nicotinic acid, 20 mg;  

 Folic acid, 1 mg; Biotin, 0.05 mg; Niacin, 40 mg; Vit.B6 ,3. Mg; Vit B 12, 20 mcg; Choline chloride, 400 mg; Mn, 62 

mg;  Fe, 44 mg; Zn, 56 mg; I, 1 mg; Cu, 5 mg and Se, 0.01 mg. 
2 DL – Methionine: 98% feed grade (98 % Methionine).                 
 3 Calculated according to NRC (1994). 

 

Light was provided continuously during night without interruption. Chicks in each replicate were 

weekly weighted and recorded their feed, water consumption and mortality. Body weight gain, feed 

conversion (g feed/ g gain) and economic efficiency were calculated. Performance Index (PI) was 

calculated according to North (1984), equation as follow: PI = live body weight (kg) × 100/ feed 

conversion. At 5 weeks of age, 6 chicks from each treatment representing their average body weight 

were randomly chosen and fasted (12 hours) and slaughtered to determine carcass traits; eviscerated 

carcass (without head, neck, and legs), total giblets (liver, gizzard and heart) and total edible parts 

(carcass + total giblets). Blood sample was collected from each group and separated by centrifugation at 

3000 rpm for 15 minutes. Total lipids, total cholesterol and triglycerides were determined using 

commercial kits and plasma total proteins and albumin were calorimetrically estimated. While, plasma 

globulin concentration was obtained by subtracting the concentration of albumin from total protein. 

Histological traits: 

During slaughter, the small intestines of chicks were removed immediately, after slaughtering, and 

segments of approximately 2 cm were taken from duodenum, jejunum and ileum for histological 

analysis. Segments referred to the midpoint of the duodenum (from gizzard to pancreo-biliary duct, 

duodenum), jejunum (the midpoint between the entry of the common bile duct and the Meckel’s 

diverticulum), and ileum (from Meckel’s diverticulum to ileocecal junction). Particular segments were 
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gently flushed and rinsed with 0.9% physiological saline and then fixed in a 4% neutral-buffered 

formalin solution for histological study. Intestinal samples were transferred from formaldehyde after 

dehydration by passing tissue through a series of alcohol solutions, were cleared by xylene and were 

embedded in paraffin. All samples were sectioned at 5-µm thickness using a rotary microtome. Sections 

were sequentially transferred to glass slides and stained with Hematoxylin and Eosin (H & E). After 

being dried, sections were analyzed under a light microscope. Morphometric measurements were 

performed on 9 villi chosen from each sample. The height of intestinal villi was measured from the tip to 

the base of villi at the opening crypt, and the villus width was measured at its midpoint (Geyra et al., 

2001). The intestinal crypt depth was measured from the base of the villi to sub mucosa, and the 

muscular thickness from the sub mucosa to the external layer of the intestine (Geyra et al., 2001). The 

economic efficiency was calculated according to Heady and Jensen (1954) as follows: [(price of kg 

weight gain – feed cost/kg gain)/feed cost/kg gain×100] under local conditions. 

Statistical Analysis: 

Data were statistically analyzed by the completely randomized design using SPSS (2011) program 

and the differences among means were determined using Duncan’s multiple range test (Duncan, 1955). 

Percentages were transformed to the corresponding arcsine values before performing statistical analysis.   

Yij = µ +αi +eij Where: Yij = an observation. µ = Overall mean. αi = effect of treatment (I = 1,2,3,4,…..7), 

and  eij = Random error.  

 

RESULTS AND DISCUSSION 

 

Growth performance parameters of Indian River (IR) chicks as affected by liquid seaweeds brown 

algae (BA, Ascophyllum nodosum) 1 ml/ litter fresh water along with commercial feeds are presented in 

Tables (2 and 3). Results showed that from the first to fifth week of feeding period, the weight of the 

chicks of the control group was not as good as the tested chicks. While, chicks have 1 ml BA/ litter fresh 

water was significantly heavier body weight than the un-supplemented chicks by about 15.21% and 13% 

at the third and fifth week of age, respectively. Also, body weight gain/d and performance index were 

significantly increased by the addition and have corresponding values of 10.23, 13.25% and 30.29, 

49.11%, respectively during the starter and marketing age compared to the control group. This 

improvement may be due to that algae may contain non-protein nitrogen (such as free nitrate), resulting 

in an overestimation of their protein content (Makkar et al., 2015). Chicks have 1 ml BA/ litter fresh 

water significantly recorded the lowest amount of feed consumption at the third and fifth week of age 

(58.64 and 103.50g/ chick/day), respectively compared to 60.05 and 115.75g/ chick/day at the un 

supplemented chicks. Feed conversion ratio was significantly improved (P≤ 0, 05) by liquid brown algae 

supplementation and recorded 1.78 compared to 2.26 in the control group at marketing age (5 weeks), 

this is may be due to the improvement in live body weight or in the improvement of viability percentage. 

Costa et al. (2013) showed that there was no significant effect of increasing levels of A. nodosum meal 

up to 20 mg kg-1 on body weight, but feed conversion ratio and carcass yield were improved. Water 

consumption was not significantly affected by the supplementation, chicks consumed approximately 

equal amount of water. Increasing body weight and body weight gain led to improving the efficiency of 

feed utilization. Mariey et al. (2012) reported that feeding algae diets may increase the lactobacillus 

population and enhance the absorption of dietary vitamins. Choi et al. (2014) noted that chicks have 4% 

of seaweed gain the best live body weight, body weight gain and feed conversion ratio. Armin et al. 

(2015) found that feed intake was lower in chicks fed diets supplemented with different levels of marine 

algae (5 and 10%) and led to an improvement in feed conversion ratio. Ali and Memon (2005) noted that 

from the first to the tenth week feeding period, chick's weight in the control group was not very good as 

compared to the tested chicks. On the other hand, Gardiner et al. (2008) reported that seaweeds contain 

chelating minerals that caused anion-cation imbalance and depression in growth. Therefore, high content 

of alginate in marine algae can decrease daily feed consumption. This reduction in feed consumption can 

be related to the high content of fiber in the algae biomass (Carrillo et al. 2008).   

Moreover, algae contain high concentrations of phenolic compounds, which reduce feed intake, 

nitrogen retention and nitrogen digestion (De Lange, 2000). Effect of brown algae in mortality ratio is 

presented in Table (4).  
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Table (2): Effect of liquid brown algae supplementation in the performance of Indian River (IR) 

chick. 

Parameters 
Treatments 

SEM P- value 
Control, T1 T2, 1 ml brown algae/ Litter 

Initial body weight, g 43 43 000 NS 

body weight at 3 weeks, g 858.20
b
 988.75

a
 4.63 * 

body weight at 5 weeks, kg 1.84
b
 2.08

a
 14.73 * 

body weight gain/d  at 3 weeks, g 40.86
b
 45.04

a
 0.30 * 

body weight gain/d   at 5 weeks, g 51.34 58.14 1.88 NS 

Performance index at 3 weeks 58.38 76.06 1.68 * 

Performance index at 5 weeks 78.30 116.74 2.66 * 

 

Table (3): Effect of liquid brown algae supplementation in the performance of Indian River (IR) 

chick. 

Parameters 
Treatments 

SEM P- value 
Control, T1 T2, 1 ml brown algae/ Litter 

Feed consumption at 3 weeks, g 60.05 58.64 0.18 * 

Feed consumption at 5 weeks, g 115.75 103.50 1.06 * 

Feed conversion  at 3 weeks 1.47 1.30 0.01 * 

Feed conversion  at 5 weeks 2.26 1.78 0.02 * 

Water consumption at 3 weeks, ml 110.00 105.00 0.18 NS 

Water consumption at 5 weeks, ml 210.00 200.00 0.35 NS 

 

Table (4): Effect of liquid brown algae supplementation in the mortality ratio of Indian River (IR) 

chick. 

Weeks Temperature, 

C◦ 

Mortality chicks 
SEM P- value 

Control, T1 T2, 1 ml brown algae/ Litter 

First weeks 33 1 - 0.11 * 

Second weeks 35 1 - 0.11 * 

Third weeks 35 1 - 0.10 * 

Fourth weeks 38 1 - 0.09 * 

Fifth weeks 40 3 2 0.10 NS 

Total 7 2 --- NS 

Mortality. % 11.67 3.33 --- * 

 

Mortality rate was significantly affected by the supplementation and recorded zero% in chicks 

supplemented with 1ml BA/ 1 Litter fresh water from the first to the fourth week of age compared to the 

un supplemented chicks (6.7%). This indicated that BA (Ascophylum nodosum) is non- toxic. Mortality 

and the clinical health of all chicks were monitored daily and mortality rate percentage was calculated as 

a number of dead chicks at the end of a certain period relative to the initial number of live chicks.  In the 

fifth weeks of age, mortality rate was slightly increased but less than the control chicks and recorded 

3.33% in supplemented chicks vs. 5.36% in the un-supplemented chicks. This mortality ratio may be 

related to the high environmental temperature (40C◦) during this week of age and not related to the 

supplementation. The present findings are also supported by Ali and Memon (2005). Previous studies 

indicated that supplementing Tasco® in the diet of animals under stress conditions such as livestock 

transportation, and increased environment temperature cause a reduction in the effect of the stress among 

animals to be resistant in stress conditions (Fike et al., 2001).  Brown and Miller (1992) noted that the 

vitamin content of algal biomass can vary significantly among species; especially ascorbic acid which 

plays a major role in heat stress resistance.  
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Carcass characteristics: 

The results recorded about carcass characteristics of IR chicks are presented in Table (5). Chicks had 

BA in fresh water have heavier carcass weight (1666.67 vs. 1480g), but the relative weight of carcass 

traits studied was not significantly affected by dietary treatments (ranged between 81.30 vs. 79.99) at 5 

weeks. These results are in agreement with El-Deek et al. (2011) who showed that using different levels 

of algae in broiler finisher diets had in significant effect on dressing percentages, gizzard and spleen 

percentages at 39 days of age. Also, Kovac et al. (2013) noted that small amounts of algae used in 

feeding at different animals, have been created to improve the immune system, increasing weight, 

number of eggs, improving reproductive performance or reducing cholesterol levels, indicating the 

possibility of new farming methods in order to improve the quality of meat and eggs.  

 

Table (5): Effect of liquid brown algae supplementation in carcass of Indian River (IR) chick.  

Parameter 
Treatment 

SEM P- value 
Control, T1 T2, 1 ml brown algae/ Litter 

Dressing color 4 8 0.02 * 

Dressing,% 79.99 81.30 0.32 NS 

Giblets % 

Liver  0.22 0.26 0.04 NS 

Heart  1.84 1.81 0.05 NS 

Gizzard 1.64 1.48 0.37 NS 

Body fat 0.51 0.46 0.53 NS 

Brest width, cm 14.67 17.67 0.62 * 

Brest length, cm 16.00 18.00 0.58 * 

Alimentary tract  weight, g 178.00 160.00 0.53 * 

 

Schaivone et al. (2007) reported that using 5g algae/ kg diet in significantly affected slaughter 

characteristics, chemical structure, color, stability of oxidation properties and sensory of the Muscovy 

ducts. On the other hand, Eman (2017) found that brown algae supplementation (3.5%) significantly 

increased dressing percentage (75.20%), giblets percentage and lower abdominal fat (1.22%) compared 

to other dietary treatments.  

Data also revealed that brown algae supplementation significantly increased dressing color, breast 

width and length compared to the un-supplemented chicks, but significantly decreased alimentary tract 

weight. For pigmentation of broilers and egg yolk, formulated feeds traditionally contain dehydrated 

alfalfa meal and/or corn, both of which are rich sources of lutein and zeaxanthin. Seaweed biomass has 

been reported to increase the pigmentation of egg yolk when used at a dietary inclusion level of 15 % 

(Strand et al. 1998). Gouveia et al. (1996) reported that Chlorella vulgaris biomass produced yolk 

pigmentation comparable to other commercially used pigments. Chlorella is not only credited with 

improving the health status of laying hens but also with improving egg quality and pigmentation (Halle 

et al. 2009). According to Waldenstedt et al. (2003), H. pluvialis also has good potential as a natural 

pigment enhancer in broiler chickens. The yellow dressing color may be due to the dominance of the 

xanthophyll's pigment fucoxanthin, which masks the chlorophylls, beta – carotene and other 

xanthophylls (Guiry, 2014).  

Blood parameters: 

Data presented in Table (6) showed the concentrations of total protein, albumin (A), globulin (G) 

and A/G ratio in blood serum were significantly increased by the supplementation of 1 ml BA/ 1 litter 

fresh water. This improvement may be due to the good absorption of brown algae and its protein content 

(5- 12%, Makkar et al. 2015). Kritchevsky et al. (1999) and Hassan et al. (2005) noted that brown meal 

algae (BMA) showed a beneficial effect on plasma high-density lipoprotein cholesterol (HDL), low-

density lipoprotein (LDL), total cholesterol and triglycerides which could be attributed to algae sterols. 

Rimber (2007) and El- Deek et al. (2011) found that algae were a valuable human and animal nutrition 

because of its protein, amino acid, fiber minerals, fatty acids and bioactive content. Jimenez-Escrig and 

Cambrodon (1999) revealed that revealed that this might be due to its sterol and poly sachcarides content 

(alginic acid, fucoidan, cellulose, xylose and glucouronic acid). Total lipids and total cholesterol were 

significantly decreased by the supplementation of liquid brown algae. Chicks have 1 ml BA/ 1 litter fresh 
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water have 390 and 123.33 mg/dl, respectively in total lipids and total cholesterol compared to 450 and 

145 mg/dl at the control group. 

 

Table (6): Effect of liquid brown algae supplementation in some blood parameters of Indian River 

(IR) chick.  

Parameters 
Treatments 

SEM P- value 
Control, T1 T2, 1 ml brown algae/ Litter 

Total protein, g/ dl 4.35 5.20 0.14 * 

Albumin (A), g/ dl 3.04 3.73 0.12 * 

Globulin (G), g/ dl 1.31 1.47 0.03 * 

A/ G ratio 2.32 2.54 0.04 * 

Total lipids, mg/ dl 450.00 380.00 12.02 * 

Total cholesterol, mg/ dl 145.00 123.33 4.41 * 

 

In accordance with the present results, Al-Harthi and El- Deek (2012) and Armin et al. (2015) 

reported that brown algae supplementation (3% and 6%) significantly reduced plasma total cholesterol 

compared to the control group. On the other hand, (Al-Harthi and El-Deek, 2012) found that the different 

processing methods had no significant effect on plasma total lipid, triglycerides, total cholesterol, HDL 

and LDL, calcium or alkaline phosphatase levels.  

Histological observations: 

The histological examination of the intestinal sections from birds duodenum showed considerable 

changes associated with treatments applied (Figs. 1 and 2). It's clear that the number of villi per 

microscopic field was more abundant in the T2 treatment (1 ml liquid brown algae; Seaweed; 

supplementation / 1 litter fresh water, Fig. 2) compared to the T1 section (un supplemented with liquid 

brown algae, Fig. 1).  Moreover, the villi width and heights were greater in the T2 than T1 sections with 

heights organized epithelial lining of the villi sections. Also, the number and size of the crypts of the 

lieberkühn (cr) were greater in T2 sections than T1, although some large crypts could be seen in T1 

sections. The muscular mucosas along with the sub - mucosa layer diameter were also greater in T2 than 

T1 sections. A similar trend was also observed in the jejunum sections, where the villi highet and 

diameter were greater in T2 section than T1 (Fig. 3 and 4). The number and size of crypts were also 

greater in T2 than T1 sections. The effect was also extended to ileum sections where T2 treatment showed 

an important in all items compared to T1 sections (Fig. 5 and 6). Although the number of crypts was 

greater in the T1 section (Fig. 5) there size and epithelial lining were not developed when compared to T2 

crypts.   

Histological sections:  

From the previous observations, it's concluded that birds from T2 treatment (1 ml liquid brown 

algae; Seaweed; supplementation/ 1 litter fresh water) had better intestinal health in terms of well-

developed villi with their columnar epithelial lining indicative of an increase of the digestive and 

absorptive surface area leading to better nutrient utilization. This improvement in the villi appearance 

was greater in ileum sections. Following by jejunum and then duodenum segments are the main 

absorptive parts in the digestive tract. Of great interest, the variation in the number and size of the crypts, 

which were greater in T2 than T1 sections. These crypts are known to have the ability to secret fluids 

containing different vital substances essential for enhancing the internal micro- environmental of the 

intestinal segments (Hodges, 1974). These fluids are rapidly observed from the villi lumens, making a 

closed circulation from crypts to villi which results in a watery vehicle supply for improving absorption 

of nutrients, elaboration and production of antibodies and lymphocytes, along with an increase  in global 

cells which secret substances responsible for  reducing pH in the intestine and enhancing immunity. 

These results are in accordance with these reported by Pelicano et al. (2005) and Samli et al. (2007). 

Economic efficiency:  

Results concerning economic efficiency evaluation of 1ml BA/ 1 litter fresh water in Indian River 

chicks are presented in Table (7). The highest relative economic efficiency value was observed with 

chicks have 1 ml brown algae/1 litter fresh water (136.90%) compared to (100%) in the un supplemented 

chicks. Also, European efficiency index confirm these results and the tested chicks had 315.77 compared 

to 222.43 in the control group. 
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Figs. (1-6): The histological examination of the intestinal sections from bird's treatments applied 
whereas: e: epithelial lining, v: villi, cr: crypts of lieberkuhn, sm: sub mucosa layer, m: muscular mucosa. 

  

Fig. 1. T1 duodenum Fig. 2. T2 duodenum 

  

T1 jejunum Fig. 3. Fig. 4. T2 jejunum 

 
 

 

 

Fig. 5. T1 ileum Fig. 6. T2 ileum 
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Table (7). Effect of liquid brown algae supplementation on the economic efficiency of Indian River 

(IR) chick. 

Parameter 
Treatment 

Control, T1 T2, 1 ml brown algae/ Litter 

Initial body weight, g 43 43 

Final body weight, kg 1.84 2.08 

Body weight gain, kg 1.79 2.04 

Total revenue, LE
2
 44.75 50.93 

Feed intake, kg 4.05 3.62 

Price of kg feed, LE
3
 6.50 6.50 

Price of liquid algae, LE
4
 - 0.09 

Feed cost, LE 24.30 23.68 

Net revenue, LE
5
 20.45 27.25 

Economical Effeciency
6
 0.84 1.15 

Relative economical efficiency 100 136.90 

European Efficiency index
7
 222.43 315.66 

1T1; control, T2; control +10 ml liquid brown algae/ litter. 
2Price of one kg live body weight was 25 L.E.              
3Price of one litter liquid algae 300 L.E. 
4Net revenue = Total revenue – Feed cost.             
5Economical efficiency = Net revenue / Feed cost. 
6 European efficiency index, EEI= (Mean body weight (kg) × livability %)/( marketing age, days × feed conversion 

ratio) × 100, cited by Soltan and  Kusainova, (2012). 
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 الإنتاجً والتغيرالهستىلىجي فً كتاكيت التسوين الأداء علً الشرب هياه في تأثير إضافة الطحالة الثنية السائلة

هنال كوال أتى النجا
1

و محمد هحروش هجاهد 
2

 

1
 هصر -شثين الكىم -جاهعة الونىفية -كلية السراعة -قسن إنتاج الدواجن والأسواك

2
 هصر. -جاهعة السقازيق -الثيطري كلية الطة –قسن طة الطيىر والأرانة 

 

إًٌ  وٌىٓ اٌعاَ، والأداء اٌظحح ودوسها فً ذحسُٓ اٌحُىاْ فٍ ذغزَح ٔالشد اٌمًٍُ ِٓ الأتحاز ذأشُش اضافح اٌطحاٌة اٌثحشَح اٌثُٕح

شَد هزٖ اٌرجشتح ٌذساسح وراوُد اٌرسُّٓ. ٌزا أج ذغزَح اٌسائٍح فً اٌثُٕح ذأشُش اضافح اٌطحاٌة اٌثحشَح إًٌ َشُش تحس أٌ الأْ لاَىجذ

عًٍ الأداء اٌعاَ وذطىس أٔسجح الأِعاء فً وراوُد اٌرسُّٓ.  (Ascophyllum nodosum)ذأشُش اضافح اٌطحاٌة اٌثُٕح اٌسائٍح ِٓ ٔىع 

ٌّذج عّش َىَ ذُ ذغزَرها عًٍ اٌعلائك اٌّخظظح خلاي فرشج اٌرجشتح واٌرً اسرّشخ  Indian River ِٓ سلاٌح ورىىخ 120اسرخذَ عذد 

 ًِ/ ٌرش ِاء.1َىَ. ذُ اضافح اٌطحاٌة اٌثُٕح اٌسائٍح إًٌ ُِاٖ اٌششب تّسرىي طفش ,  33

ح فً وً ِٓ اٌثشوذُٓ اذضح ِٓ إٌرائج ذحسٓ وً ِٓ ِعذي اٌضَادج فً وصْ اٌجسُ وِعاًِ اٌرحىًَ اٌغزائً, وّا ٌىحظ صَادج ِعٕىَ

  اٌىًٍ والأٌثُىُِٓ واٌجٍىتُىٌُٓ. أخفض ِعٕىَا وً ِٓ اٌذهىْ اٌىٍُح واٌىىٌُسرُشوي اٌىًٍ فً اٌىراوُد اٌرً ذٕاوٌد طحاٌة تُٕح سائٍح

سرهلان اٌّاء أو تّعذي اًِ / واحذ ٌرش ُِاٖ ششب تاٌّماسٔح تّجّىعح اٌىٕرشوي )تذوْ اضافح(. عًٍ اٌجأة الأخش ٌُ َراشش أي ِٓ ِعذي ا

وصْ اٌزتُحح تاضافح اٌطحاٌة اٌسائٍح ٌُّاٖ اٌششب. اذضح ِٓ اٌفحض اٌهسرىٌىجً لأجضاء ِخرٍفح ِٓ الأِعاء  صَادج ِساحح سطح 

الأِعاء وصَادج ذطىس وطىي اٌخّلاخ والأغشُح اٌّثطٕح ٌها ِّا َذي عًٍ صَادج ِعذي اٌهضُ والإِرظاص وتاٌراًٌ ذحسٓ الإسرفادج ِٓ 

 طش اٌغزائُح ورٌه فً اٌىراوُد اٌرً ذٕاوٌد اٌطحاٌة اٌثُٕح اٌسائٍح فً ُِاٖ اٌششب تاٌّماسٔح تاٌىٕرشوي.اٌعٕا

ىطً إٌرائج تاضافح اٌطحاٌة اٌثُٕح اٌسائٍح فً ُِاٖ اٌششب ٌّا ٌها ِٓ ذأشُشاخ ِفُذج عًٍ الأداء الإٔراجً وذطىس اٌمٕاج اٌهضُّح فً ذ

ضاسج وّا َّىٓ اسرعّاٌها وثذًَ ٌّسحىق اٌطحاٌة اٌثُٕح فً علائك وراوُد اٌرسُّٓ وٌىٓ رٌه َحراج وراوُد اٌرسُّٓ تذوْ أي ذاشُشاخ 

 لإجشاء اٌّضَذ ِٓ الأتحاز.

 

 

 


