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Abstract 

The study was conducted to investigate the effect of supplementing different levels of choline chloride 

on the performance of (Vencobb 400) broilers. Two hundred day old chicks from a single hatch and 

average body weights (47.62±0.29 g) were allocated randomly into 5 treatment groups (T1, T2, T3, T4 

and T5) with 40 birds in each group. Standard broiler pre-starter, starter and finisher rations as per 

Bureau of Indian Standard (BIS), 2007 was prepared and fed to the T1 (control) group. All the birds 

were fed iso-caloric and iso-nitrogenous with or without choline chloride supplementation. The 

remaining four groups were fed standard rations incorporated with choline chloride at 250, 500, 750 

and 1000 mg per kg of feed for T2, T3, T4 and T5 groups respectively. During the feeding trial of 42 

days (6 weeks), no significant difference (p>0.05) was observed in the weekly feed intake and total 

feed intake among the different treatment groups. Significant difference (p<0.05) was observed on the 

4th week and higher significant difference (p<0.01) was observed on the 5th and 6th week on the weekly 

body weights of the experimental broiler birds. Average daily gain showed significant difference 

(p<0.01) and feed conversion efficiency also showed significant difference (p<0.05) among the 

different treatment groups. There was no significant difference (p>0.05) observed due to 

supplementation of choline chloride. Haematological parameters revealed no significant difference 

(p>0.05) in the hemoglobin, PCV, RBC, WBC and monocyte counts while the lymphocyte count 

showed high significant difference (P<0.01) on the 42nd day of blood collection. It was concluded that 

choline chloride could be supplemented to broiler ration preferably at 1000 mg per kg of feed for better 

performance. 

 
Keywords: Broilers, choline chloride, growth performance, nutrient digestibility, haematology profile 

 

Introduction 

Choline is an essential nutrient considered part of the B-complex vitamins and is available in 

forms like choline chloride for dietary supplementation. Choline has many biological 

functions such as its role as the precursor and component of lecithin and sphingomyelin, 

which are found in all cell membranes and membranes of most cell organelles (Rucker et al., 

2007) [1]. Choline is able to convert excess fat from the liver into lecithin and increase the 

utilisation of fatty acids from the liver (McDonald et al., 2010) [2]. Choline is also necessary 

for the nervous system as it is a precursor to the neurotransmitter acetylcholine and also has a 

metabolic role, where it act as a source of labile methyl groups (Combs, 2008)[3]. Zeisel and 

da Costa (2009) [4] reported that the de novo synthesis of choline is possible but is not 

sufficient to meet the requirements. This implies that a dietary source of choline is necessary 

to meet the overall requirements of a chicken. 

Many studies have suggested supplementation of choline at higher levels than the 

recommended levels of BIS (2007) [5], which is currently recommended at 500 mg/kg of 

feed, for the better health and production in broilers. An updated definition of choline 

requirements may contribute to minimizing feed costs because currently used levels vary 

considerably between feed manufacturers. 

Gregg et al. (2023) [6] conducted an experiment on modern broiler chickens and found 

significant reduction (p<0.05) in feed intake in finisher and overall period and also reported 

improved FCR in broilers fed increasing levels of choline chloride per kg of feed. 
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Kaninathan et al. (2023) [7] reported most (p<0.01) average 

daily gain (ADG) and average daily feed intake (ADFI) and 

lowest (P<0.01) FCR when 1000 mg choline chloride (60%) 

was added to the basal diet of broiler chickens. They also 

reported improved ADG and FCR when choline chloride 

was added to a fatty-liver induction diet. Many research 

articles are not available on the effect of graded levels of 

choline chloride on the digestibility of nutrients and 

haematological profile. The observations by Igwe et al. 

(2015) [8] showed that there were significant differences 

(P<0.05) in the RBC, WBC, lymphocyte, monocyte, and 

basophil counts while there were no significant differences 

in the PCV, Hb, MCV, MCHC, MCH and eosinophil count. 

Considering all the potential beneficial effects of choline 

supplementation for the poultry production, the present 

study was conducted to study the effects of supplementing 

different levels of choline chloride on the growth 

performance as well as haematological profile of Vencobb 

400 broiler birds. 

 

Materials and Method  

Location and period of study 

The study was conducted in the livestock farm of the 

College of Veterinary science & Animal Husbandry, 

Selesih, Aizawl, Mizoram. It was conducted from first week 

of November and the feeding trial was carried out for 42 

days (6weeks).  

Approval of Institutional Animal Ethics Committee (IAEC): 

The study was approved by Institutional Animal Ethics 

Committee (registered under CPCSEA) of College of 

Veterinary Science and Animal Husbandry, Central 

Agricultural University (Imphal), Selesih, Aizawl, Mizoram 

(Registration number and date of 

registration.1476/GO/Re/SL/2011/CCSEA, 29/07/2024). 

 

Animals and experimental design 

Two hundred day old chicks (Vencobb 400) from a single 

hatch and average body weights (47.62±0.29 g) were 

allocated randomly into 5 treatment groups (T1, T2, T3, T4 

and T5) and housed in a well-ventilated animal shed. Birds 

were raised under deep litter system of management. The 

birds were fed two times daily with broiler pre-starter ration 

(1-7 days of age), broiler starter ration (8-21 days of age) 

and broiler finisher ration (22-42 days of age). Fresh 

drinking water was provided at all times. The duration of the 

experiment was 42 days (6weeks). Body weight of the 

broiler birds and feed intake were determined every week. 

Average daily gain (ADG) and Feed conversion efficiency 

of experimental broiler birds were also determined. 

 

Experimental diets 

Choline chloride of 98% purity was used for this 

experimental study. The first treatment group (T1) was fed 

the standard basal diet as per BIS (2007) [5] without any 

choline chloride supplementation and served as the control 

group. Birds in T2 were fed standard feed supplemented 

with choline chloride at the rate of 250 mg/kg of feed. 

Likewise, birds T3, T4 and T5 were fed standard feed 

supplemented with choline chloride at the rates of 500  

mg/kg, 750 mg/kg and 1000 mg/kg respectively.  

 

Chemical analysis 

The representative samples of the concentrate feeds, 

residuals of feeds as well as faeces were analysed as per the 

methods described by AOAC (2000) [9]. The parameters 

calculated were dry matter (DM; method no. 934.01), total 

ash (TA; method no. 942.05), crude protein (CP; Kjeldahl 

nitrogen × 6.25; method no. 976.05), ether extract (EE; 

method no. 920.39) and crude fibre (CF; method no. 

962.09). The nitrogen free extract contents in samples were 

calculated by subtracting CP, total ash, EE and CF from DM 

content. 

 

Feeding Trial 

The complete duration of feeding trial was 42 days (6 

weeks). The daily feed intake was calculated by recording 

the daily feed offered and residual feed. The body weight of 

the broiler birds were taken at day old and at 7 days interval 

during the experimental period of 42 days. 

 

Metabolic trial 

At the end of the feeding trial, a 3 days long metabolic trial 

was conducted. Two days adaptation period was given to the 

selected representative birds in the metabolic cages before 

the actual metabolic trial. The feed offered and residue left 

within 24 hours were recorded for each bird to estimate 

daily feed intake. Faeces voided during 24 hours was 

collected and weighed for each bird under metabolic trial. 

These samples were analysed for dry matter content. 

 

Haematological analysis 

On the 21st day and 42nd day of the feeding trial, blood was 

collected aseptically from the jugular/wing vein of the 

broiler birds using a 5ml scalp vein needle and kept in an 

EDTA vial to prevent blood clotting. Proper care was taken 

in order to prevent any stress to the birds. Haematological 

variables were determined from whole blood using MS4S2 

automatic hematology analyser following standard 

procedure of the manufacturer (HD Consortium India Pvt 

Ltd., New Delhi, India).  

 

Statistical Analyses 

The data obtained were analysed by one-way analysis of 

variance (ANOVA) in a completely randomized design 

using SPSS software. Significance was declared when 

probability values were p ≤ 0.05 and 0.05 > p ≤0.10 was 
declared as trend. The results are presented as the mean ± 

SEM and compared using Duncan’s multiple range test.  
 

Results and Discussion  

Analysed Nutrient content of Experimental diets 

The chemical composition of pre-starter, starter and finisher 

experimental diets fed to the different groups of 

experimental broiler birds are depicted in Table 1, 2 and 3 

respectively. As per BIS, 2007 [5] specification, all the 

formulated feeds for the different groups were made iso-

nitrogenous and iso-caloric for broiler pre-starter, starter and 

finisher diets respectively. 
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 Table 1: Formulated and chemical composition of experimental broiler pre-starter diet 
 

Ingredients (kg) T-1 T-2 T-3 T-4 T-5 

Maize crush 50 50 50 50 50 

Rice Polish 5 5 5 5 5 

Soyabean Meal 30.7 30.7 30.7 30.7 30.7 

Fish Meal 7.5 7.5 7.5 7.5 7.5 

Vegetable Oil 3.75 3.75 3.75 3.75 3.75 

Choline chloride 0 0.025 0.05 0.075 0.1 

DCP 0.75 0.75 0.75 0.75 0.7 

Limestone Powder 0.7 0.68 0.65 0.65 0.65 

Coccidiostat 0.04 0.04 0.04 0.04 0.04 

Toxin Binder 0.03 0.03 0.03 0.03 0.03 

Vitamin Premix 0.02 0.02 0.02 0.02 0.02 

Antioxidant 0.01 0.01 0.01 0.01 0.01 

Mineral Mixture 1 1 1 1 1 

Iodised Salt 0.5 0.5 0.5 0.5 0.5 

Total 100 100 100 100 100 

Chemical composition (% DM basis) 

Dry matter (%) 89.56 88.92 89.43 89.32 89.26 

Crude protein (%) 23.16 23.09 23.11 23.05 23.12 

Ether extract (%) 3.73 3.12 3.49 3.30 3.27 

Crude fibre (%) 3.50 3.51 3.50 3.48 3.47 

Total ash (%) 9.39 9.36 9.64 9.59 9.07 

Nitrogen free extract (%) 60.22 60.92 60.26 60.58 61.07 

Calcium (%) 1.08 1.04 1.34 1.03 1.19 

Phosphorus (%) 0.73 0.96 0.94 0.88 0.79 

ME (kcal/kg)* 2996.9 2996.9 2996.9 2996.9 2996.9 

Lysine (%)* 1.33 1.33 1.33 1.33 1.33 

Methionine (%)* 0.53 0.53 0.53 0.53 0.53 

Threonine (%)* 0.30 0.30 0.30 0.30 0.30 

* Calculated value 
 

Table 2: Formulated and chemical composition of experimental broiler starter diet 
 

Ingredients (kg) T-1 T-2 T-3 T-4 T-5 

Maize crush 53 53 53 52.97 53 

Rice Polish 5 5 5 5 5 

Soyabean Meal 29.25 29.25 29.25 29.25 29.25 

Fish Meal 5.5 5.5 5.5 5.5 5.5 

Vegetable Oil 4.5 4.5 4.5 4.5 4.5 

Choline chloride 0 0.025 0.05 0.075 0.1 

DCP 0.5 0.5 0.5 0.5 0.5 

Limestone Powder 0.65 0.65 0.6 0.6 0.55 

Coccidiostat 0.04 0.04 0.04 0.04 0.04 

Toxin Binder 0.03 0.03 0.03 0.03 0.03 

Vitamin Premix 0.02 0.02 0.02 0.02 0.02 

Antioxidant 0.01 0.01 0.01 0.01 0.01 

Mineral Mixture 1 1 1 1 1 

Iodised Salt 0.5 0.5 0.5 0.5 0.5 

Total 100 100 100 100 100 

Chemical composition (% DM basis) 

Dry Matter (%) 89.93 89.59 90.13 89.95 89.55 

Crude protein (%) 22.24 22.21 22.23 22.25 22.20 

Ether extract (%) 4.20 3.89 3.66 4.01 4.01 

Crude fibre (%) 2.49 2.30 2.20 2.50 2.49 

Total ash (%) 7.22 7.55 7.92 7.86 7.21 

Nitrogen free extract (%) 63.85 64.05 63.99 63.38 64.09 

Calcium (%) 1.47 1.34 1.08 1.19 1.52 

Phosphorus (%) 0.99 0.90 0.77 0.80 0.78 

ME (kcal/kg)* 3099.12 3099.12 3099.12 3099.12 3099.12 

Lysine (%)* 1.21 1.21 1.21 1.21 1.21 

Methionine (%)* 0.49 0.49 0.49 0.49 0.49 

Threonine (%)* 0.28 0.28 0.28 0.28 0.28 

* Calculated value 
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 Table 3: Formulated and chemical composition of experimental broiler finisher diet 
 

Ingredients (kg) T-1 T-2 T-3 T-4 T-5 

Maize crush 58.75 58.75 58.75 58.75 58.75 

Rice Polish 3.5 3.5 3.5 3.5 3.45 

Soyabean Meal 24 24 24 24 24 

Fish Meal 6 6 6 6 6 

Vegetable Oil 5.25 5.25 5.25 5.25 5.25 

Choline chloride 0 0.025 0.05 0.075 0.1 

DCP 0.5 0.5 0.5 0.45 0.45 

Limestone Powder 0.4 0.4 0.4 0.4 0.4 

Coccidiostat 0.04 0.04 0.04 0.04 0.04 

Toxin Binder 0.03 0.03 0.03 0.03 0.03 

Vitamin Premix 0.02 0.02 0.02 0.02 0.02 

Antioxidant 0.01 0.01 0.01 0.01 0.01 

Mineral Mixture 1 1 1 1 1 

Iodised Salt 0.5 0.5 0.5 0.5 0.5 

Total 100 100 100 100 100 

Chemical composition (% DM basis) 

Dry matter (%) 90.31 91.05 90.91 91.36 90.75 

Crude protein (%) 20.16 20.13 20.15 20.14 20.12 

Ether extract (%) 4.10 4.17 4.18 4.13 4.12 

Crude fibre (%) 3.04 2.91 2.86 3.01 3.07 

Total ash (%) 7.10 6.76 6.81 6.75 7.03 

Nitrogen free extract (%) 65.60 66.03 66.00 65.97 65.66 

Calcium (%) 1.24 1.46 1.69 1.30 1.79 

Phosphorus (%) 0.76 0.82 0.96 0.79 0.92 

ME (kcal/kg) * 3197.08 3197.08 3197.08 3197.08 3197.08 

Lysine (%)* 0.99 0.99 0.99 0.99 0.99 

Methionine (%)* 0.46 0.46 0.46 0.46 0.46 

Threonine (%)* 0.26 0.26 0.26 0.26 0.26 

* Calculated value 
 

Feed intake  

The average weekly feed intake by the experimental broiler 

birds was recorded (Table 4). Statistical analysis revealed no 

significant difference (p>0.05) on the weekly feed intake 

among the different treatment groups throughout the feeding 

trial. The present study was supported by Gregg et al. 

(2022) [10] where they observed no significant difference 

(p>0.05) on the feed intake among the broiler chickens 

when increasing levels (0, 400, 800, 1200, 1600 and 2000 

mg) of choline chloride per kg of feed was added to the 

different experimental diets. 

 
Table 4: Weekly feed intake (g/bird) by the experimental broiler birds of different groups 

 

Age T-1 T-2 T-3 T-4 T-5 P Value 

1st week 91.77±3.84 92.08±2.35 90.98±4.10 91.13±1.97 96.60±4.65 0.782NS 

2nd week 187.03±1.90 188.16±0.94 187.11±1.88 189.03±0.53 188.14±0.71 0.809NS 

3rd week 444.18±5.40 446.29±9.35 444.49±8.78 449.80±6.15 450.43±8.71 0.965NS 

4th week 683.95±4.06 683.29±3.25 698.32±4.43 696.76±8.28 691.77±2.57 0.144NS 

5th week 795.88±7.98 791.90±12.44 796.60±11.63 806.72±3.40 800.95±1.73 0.783NS 

6th week 1058.67±9.56 1064.39±2.21 1054.98±8.46 1060.18±2.04 1057.53±0.52 0.838NS 

NS=non-significant 

 

Growth performance 

The average weekly body weight of the experimental broiler 

birds was recorded (Table 5). There was no significantly 

difference (p>0.05) observed from the initial body weight of 

the experimental birds till the 3rd week of the feeding trial. 

However, there was significant difference (p<0.05) observed 

on the 4th week, as well as higher significant difference 

(p<0.01) was observed on the 5th and 6th weeks. The average 

daily gain was significant difference (p<0.01) among the 

different treatment groups and feed conversion efficiency 

was significantly better (p<0.05) in T4 and T5 upon 

statistical analysis (Table 6). The lowest values were 

observed for T1 (control) group while the highest values 

were observed for the T group which was supplemented 

with the most amount of choline chloride for this 

experiment at 1000 mg per kg of feed. Our observations 

were in agreement with Khose et al. (2018) [11], who 

observed that supplementing synthetic choline chloride to 

broilers at 1000 mg/kg produced higher body weight than 

the control group throughout the rearing period. Similarly, 

Ghasura et al. (2021) [12] saw significant increase (p<0.05) 

in overall body weight of broilers at 1000 g/t of choline 

chloride supplementation in the diet. This study was also 

supported by Hossain et al. (2014) [13], who observed that 

weight gain differed (p<0.05) among the treatment groups 

with lowest weight gain reported for the unsupplemented 

group. Similarly, Farina et al. (2017) [14] found higher 

overall weight gain in choline chloride supplemented groups 

compared to the control group. Recent study by Kaninathan 

et al. (2023) [7] recorded better overall FCR in broilers 

supplemented with 1000mg/kg of choline chloride. 
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 Table 5: Weekly body weight (g/bird) of the experimental broiler birds of different group 
 

Age T-1 T-2 T-3 T-4 T-5 P Value 

Initial body wt. 47.42±0.46 47.88±0.31 47.59±0.30 47.67±0.21 47.53±0.17 0.863NS 

1st week 121.36±0.85 120.51±0.83 121.64±0.90 121.09±0.82 122.32±1.03 0.691NS 

2nd week 229.32±6.88 232.29±2.63 233.59±2.69 237.72±5.39 249.07±5.65 0.094NS 

3rd week 503.00±8.27 512.50±17.61 521.22±18.22 526.16±15.51 553.06±7.26 0.186NS 

4th week 871.00±14.09b 905.50±14.96a 897.95±6.53ab 914.77±11.22a 923.87±2.00a 0.035* 

5th week 1261.65±4.09c 1334.00±14.05ab 1318.25±16.27ab 1294.30±12.10bc 1350.92±19.77a 0.004** 

6th week 1757.10±14.68c 1768.50±16.49bc 1765.62±15.84bc 1812.30±15.12ab 1839.90±14.25a 0.006** 

Means bearing different superscripts in a row differ significantly  

[NS = non-significant, * = P<0.05, ** = P<0.01] 

 
Table 6: Effect of different levels of choline chloride supplementation on feed intake, average daily gain and feed conversion efficiency 

during experimental period (42 days) 
 

Attributes T-1 T-2 T-3 T-4 T-5 P Value 

Initial body weight (g) 47.42 ± 0.46 47.88 ± 0.31 47.59 ± 0.30 47.67 ± 0.21 47.53 ± 0.17 0.863NS 

Final body weight (g) 1757.10 ± 14.68c 1768.50 ± 16.49bc 1765.62 ± 15.84bc 1812.30 ± 15.12ab 1839.90 ± 14.25a 0.006** 

Body weight gain (g) 284.95 ± 2.42c 286.77 ± 2.71bc 286.34 ± 2.63bc 294.10 ± 2.55ab 298.73 ± 2.36a 0.006** 

Average daily gain (g/day) 40.71 ± 0.35c 40.97 ± 0.39bc 40.91 ± 0.37bc 42.01 ± 0.36ab 42.67 ± 0.34a 0.006** 

Total feed intake (g) 3261.49 ± 14.31 3266.11 ± 18.93 3265.93 ± 16.85 3293.62 ± 17.38 3291.98 ± 10.41 0.453NS 

Feed conversion efficiency 1.78 ± 0.02a 1.77 ± 0.02a 1.77 ± 0.01a 1.74 ± 0.01ab 1.70 ± 0.01b 0.024* 

Means bearing different superscripts in a row differ significantly  

[NS = non-significant, * = P<0.05, ** = P<0.01] 
 

Digestibility of nutrients 

From the perusal of Table 7, it was observed that the 

digestibility of nutrients of the experimental broiler birds did 

not show significant differences (p>0.05) among the 

different treatment groups during the metabolic trail. Our 

observations align with studies by Vilas (2023) [15] who did 

not find appreciable increase in digestibility of nutrients in 

choline supplemented broiler birds. Similarly, Chitithoti et 

al. (2024) [16] found no significant difference in the 

digestibility of nutrients when synthetic choline chloride 

was added in the diet of broilers. 

 
Table 7: Nutrient digestibility of the experimental broiler birds of different groups 

 

Digestibility co-efficient (%) T-1 T-2 T-3 T-4 T-5 P Value 

Dry matter 74.83±0.94 75.51±1.69 75.08±1.39 75.51±1.20 75.72±1.98 0.262NS 

Crude protein 73.81±1.84 78.53±5.33 78.88±6.14 79.86±0.86 80.75±3.91 0.390NS 

Crude fibre 44.27±1.10 45.63±5.65 44.83±3.31 45.11±2.25 47.23±3.98 0.422NS 

Ether extract 77.23±3.60 78.37±4.35 78.48±6.78 79.75±2.03 80.09±3.22 0.786NS 

Nitrogen free extract 82.99±2.11 83.77±2.94 79.46±2.09 80.90±2.62 81.59±3.09 0.062NS 

NS = non-significant 

 

Haematological profiles 

Statistical analysis showed significant difference (p<0.01) 

on the lymphocyte count on the 42nd day (Table 8). The 

lymphocyte count progressively increase across the 

treatment groups. Maia et al., 2025 [17] had reported that 

choline can positively influence lymphocytes as it supports 

phosphatidylcholine dependent membrane synthesis, 

regulates immune cell development through methylation 

pathways, and enhances cholinergic signalling involved in 

lymphocyte activation. In accordance with our observations, 

Khose et al. (2018) [11] reported significant increase 

(p<0.01) in lymphocyte % with synthetic choline chloride 

supplementation than control group in broilers on the 42nd 

day of rearing.  

 
Table 8: Effect of different levels of choline chloride supplemented diets on haematological profile in experimental broiler birds 

 

Blood T-1 T-2 T-3 T-4 T-5 P Value Significance 

Hemoglobin (g/dl) 

21st day 13.87 ± 0.72 13.67 ± 0.40 12.70 ± 0.30 12.82 ± 0.45 13.27 ± 0.13 0.304 NS 

42nd day 11.57 ± 0.80 13.15 ± 0.48 12.82 ± 1.14 11.15 ± 0.33 12.20 ± 0.69 0.326 NS 

PCV (%) 

21st day 24.07 ± 2.93 20.42 ± 1.02 19.07 ± 0.84 17.60 ± 1.59 21.02 ± 1.91 0.186 NS 

42nd day 26.92 ± 2.44 28.37 ± 1.42 25.90 ± 2.00 26.00 ± 1.18 27.82 ± 1.90 0.838 NS 

RBC (x106/µl) 

21st day 2.02 ± 0.20 1.71 ± 0.09 1.65 ± 0.10 1.46 ± 0.14 1.78 ± 0.18 0.183 NS 

42nd day 2.25 ± 0.21 1.96 ± 0.05 1.87 ± 0.11 1.66 ± 0.16 1.97 ± 0.18 0.167 NS 

WBC (x103 /µl) 

21st day 26.50 ± 0.84 21.82 ± 0.86 23.67 ± 1.16 23.57 ± 1.04 23.63 ± 1.17 0.071 NS 

42nd day 21.67 ± 0.50 22.66 ± 0.81 22.84 ± 0.97 22.76 ± 1.24 23.27 ± 0.90 0.797 NS 

Lymphocyte (%) 

21st day 26.05 ± 1.08 30.05 ± 1.77 30.25 ± 2.42 31.25 ± 1.34 31.57 ± 0.86 0.159 NS 

42nd day 27.45 ± 0.99b 32.45 ± 1.34a 33.55 ± 1.30a 34.07 ± 1.15a 34.52 ± 1.32a 0.006 ** 
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Monocyte (%) 

21st day 2.52 ± 0.05 2.80 ± 0.12 2.70 ± 0.17 2.85 ± 0.09 2.90 ± 0.04 0.145 NS 

42nd day 2.67 ± 0.05 2.87 ± 0.12 2.70 ± 0.16 2.60 ± 0.09 2.87 ± 0.11 0.346 NS 

Means bearing different superscripts in a row differ significantly  

[NS = non-significant, * = P<0.05, ** = P<0.01] 

 

Conclusion 

Based on the data observed on this present study, it could be 

conclude that choline chloride at different levels (250, 500, 

750 and 1000 mg/kg of feed) did not have any adverse 

effects on the growth performance, nutrient digestibility was 

well as haematological profile of broiler birds. Incorporation 

of broiler feed with choline chloride could be carried out, 

preferably at 1000 mg/kg of feed for better performance 

since better results were observed at this level. 
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