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Abstract 

This study evaluated the effects of partially replacing soybean meal (SBM) with comfrey leaf meal (CLM) on the growth 

performance, carcass characteristics, and economic viability of broiler chickens. Fresh Symphytum officinale leaves were 

harvested, shade-dried, and milled to produce CLM. Four pelleted experimental diets were formulated to contain 0% (control), 

4%, 8%, and 12% CLM inclusion levels. A total of 240 day-old Cobb 500 broiler chicks were brooded for 14 days, after which 

the birds were randomly assigned to four dietary treatments with three replicates of 20 birds per replicate in a completely 

randomized design. Growth performance, carcass traits, and economic parameters were evaluated during the growing-finishing 

phase. Final body weight, average daily gain (ADG), and average daily feed intake (ADFI) were significantly reduced (P<0.05) 

in birds fed 4%, 8%, and 12% CLM compared to the control. Final body weights were 2245.40 g, 2119.06 g, 1833.96 g, and 

1485.57 g for 0%, 4%, 8%, and 12% inclusion levels, respectively. Corresponding ADG values were 66.26, 61.30, 51.30, and 

38.30 g/bird/day, while ADFI values were 149.86, 148.00, 143.76, and 139.79 g/bird/day, respectively. Feed conversion ratio 

did not differ between 0% and 4% CLM (P>0.05) but was significantly poorer at higher inclusion levels. Slaughter weight 

differed significantly among treatments (P<0.05), whereas dressing percentage and organ weights were not significantly affected 

(P>0.05). Economic analysis indicated that 4% CLM inclusion produced the most favorable cost differential (160.96 TSH/kg 

gain) and relative cost reduction (5.90%) compared to the control. These findings suggest that partial replacement of SBM with 

CLM at 4% inclusion level maintains acceptable performance and carcass traits while improving economic efficiency, whereas 

higher inclusion levels negatively affect broiler performance. 
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1. Introduction 

Poultry production is a significant contributor to global food 

security, providing affordable animal protein with a short pro-

duction cycle. Global population is projected to exceed 9.2 bil-

lion by 2050 [1]. However, Tanzania’s population was recorded 

at 61.741 million in 2022, reflecting a prominent increase in the 

growth rate from 2.7% in 2012 to 3.2% [2]. Food demand is 

expected to rise by 35-56% between 2010 and 2050 [3], driven 

by population growth, urbanisation and rising consumer de-

mand for affordable animal-source protein [4], therefore it is es-

sential for meeting future protein demand. Broiler chickens are 

short-cycle breeds that produce high-quality protein in a short 

period, allowing production under diverse agro-ecological con-

ditions [5]. The broiler poultry sector in Tanzania has experi-

enced significant growth over the past two decades [6]. 

Poultry meat is one of the most nutritious and common an-

imal-origin foods consumed worldwide [7]. Poultry meat con-

sumers perceive chicken meat as heathier food, particularly in 

comparison to red meat. In addition, there are no ethical re-

strictions to its consumption as a result chicken meat is a pre-

ferred choice for most consumers. Despite this increased de-

mand, the economic sustainability of broiler production in 

Tanzania remains highly constrained by the numerous chal-

lenges, especially the cost of feed, which accounts for 70% of 

total broiler production cost [8]. Conventional protein sources 

soybean meal and fish meal, contribute up to 70% of total feed 

cost, creating a production challenge [9]. 

Tanzania remains as the main importer of soybeans from 

Malawi and Zambia to meet the high demand from the grow-

ing poultry and livestock feed industry. The dependence on 

imported protein sources makes poultry production less prof-

itable and often unsustainable for small scale farmer due to 

limited supply and high price fluctuation of soybean meal [10]. 

This challenge has triggered more research to be conducted 

on locally available, non - traditional protein sources as alter-

native feed sources in the poultry industry. Currently, exten-

sive studies are being undertaken on alternative resources in-

cluding agro-industrial by-products, animal-derived protein 

sources, and plant-based ingredients such as leaf meals and 

legumes [11-13]. In addition, insect species, particularly the 

Black Soldier Fly, are gaining attention due to their favorable 

nutrient composition and potential application in broiler nutri-

tion [14]. Varieties of plant leaves and insects were identified 

as promising alternatives for local use in poultry farming, pri-

marily to reduce the high cost and import dependency of soy-

bean meal. Utilising local plants as protein sources dramati-

cally lowers the cost of feed for smallholder farmers [15]. 

Among the cultivation of locally produced feed crops is the 

comfrey (Symphytum officinale). This is a fast growing, 

drought tolerant perennial herb of the family Boraginaceae 

that has been cultivated in East Africa since the 1950s, with 

documented trials in Kenya and Uganda [16]. 

The plant is characterized by high production per year with 

minimum input. It is rich in nutrients such as protein content, 

amino acid profile, minerals and has potential medicinal prop-

erties [17, 18]. Studies show that comfrey leaves contain crude 

protein ranging from 25 to 28.5% in dry matter basis and that 

its leaves have 2.7% crude fat, 1.08% calcium, 0.69% phos-

phorus and 6.69% potassium in dry matter basis [18, 19]. The 

plant is also rich in bioactive compounds such as allantoin, 

tannins, and phenolics [18]. Comfrey leaves are recently 

widely used in poultry diets as a non-conventional protein 

source [18, 20] and other monogastric animals, such as pigs 

and turkeys [19, 21]. Despite being nutrious comfrey contains 

pyrrolizidine alkaloids (PA) which are associated with hepa-

totoxity in mammals, particularly at high and prolonged expo-

sures [22]. The concentration level of PA in comfrey is sub-

stantially lower in leaves than in roots [23] and has not been 

detected in broiler chicken fed 4% inclusion of CLM in liver 

and breast muscle tissue (below 5 µg/ kg) [18] and that no sig-

nificant adverse effect has been noted in starter and finisher 

phases supplemented with the plant leaf extracts [24]. 

Despite the extensive studies supporting the nutritional and 

functional potential of comfrey leaves for broiler feeding in 

other parts of the world, no study has been conducted to eval-

uate the effect of comfrey plant use as the broiler diet in Tan-

zania. Therefore, the objective of this study was to to investi-

gate the effect of feeding comfrey leaf meal at inclusion levels 

of 0, 4, 8, and 12% on growth performance, carcass character-

istics and economic viability of growing- finishing broiler 

chicken raised under a litter system. 

2. Materials and Methods 

2.1. Study Area 

This feeding trial was conducted at the lower farm poultry 

house of the Department of Animal, Aquaculture and Range 

Sciences (DAARS), Sokoine University of Agriculture (SUA), 

Morogoro, Tanzania. University is located at a latitude of 6 052’’ 

S and longitude 37 038 ‘’59’’E. That lies on the slopes of the 

Uluguru mountains at an altitude of 500-600 meters above the 

sea level and receives an average rainfall of between 600-1000 

mm with an ambient temperature ranges between 180°C to 

300°C and an annual relative humidity range of 60-80%. 

2.2. Sources and Preparation of Comfrey Leaf 

Meal 

Fresh leaves of comfrey were harvested at the blooming 

stage from an established plantation plot at Morogoro during 

noon in the month of August, 2025. The leaves were thor-

oughly washed and air dried under shed at room temperature 

(26-32°C) for 14 days until they became crispy while still 

maintaining the green colouration. The leaves were turned 

carefully and regularly to prevent uneven drying and possible 

http://www.sciencepg.com/journal/ajaf


American Journal of Agriculture and Forestry http://www.sciencepg.com/journal/ajaf 

 

175 

decay. The leaves were then milled using a hammer mill fitted 

with a 2 mm screen to produce comfrey leaf meal (CLM). A 

sample of leaf meal was sent to the laboratory at DAARS for 

proximate analysis according to [25]. CLM was stored in pol-

yethene bags until incorporation into experimental diets. 

2.3. Ethical Clearance 

The ethical clearance to conduct this experiment referenced 

REF NO. TLRI/CC.21/109 was provided by the Tanzania 

Livestock Research Institute (TALIRI), (appendix). 

2.4. Experimental Birds, Housing and 

Management 

A total number of 240-day-old chicks of Cobb 500 broiler 

chicks of mixed sex were obtained from the Irvine commercial 

hatchery in Dar es Salaam. All chicks were wing-banded, in-

dividually weighed, and brooded together in a litter pen for 14 

days. During this period, chicks were reared on wood shavings 

litter (10 cm depth) and fed a common commercial broiler 

starter diet ad libitum. Temperature was maintained at 32-

35°C during the first week and reduced by approximately 3°C 

per week thereafter. At the end of the brooding phase (day 14), 

birds were weighed individually and randomly allocated to 12 

litter-floor pens (20 birds per pen, 60 birds per treatment 

across three replicate pens) within the same broiler house. 

Each pen measured approximately 2.0 m x 2.5 m, providing a 

stocking density of 4 birds/m2. Pens were equipped with feed-

ers and drinkers. Birds had ad libitum access to feed and water 

throughout the trial. Standard vaccination schedules were ap-

plied: Newcastle disease vaccine (LaSota strain) on days 7 and 

21, and Gumboro disease vaccine on days 14 and 24. 

2.5. Experimental Design and Dietary 

Treatment 

At 14-day old, all 240 chicks were weighed and randomly 

allotted to five dietary treatments using a completely random-

ized design (CRD), with each treatment replicated three times 

and each replicate contained 20 chicks. The dietary treatments 

were: T0 basal diet with 0% CLM (control); T1 basal diet with 

4% CLM; T2 basal diet with 8% CLM; T3 basal diet with 12% 

CLM. The experimental period started from day 15 to 42 (28 

days), comprising a growing phase (days 15-28) and a finish-

ing phase (days 29-42). 

2.6. Diet Formulation and Composition 

Four isoenergetic and isonitrogenous diets in pellet form 

were formulated to meet the nutritional requirements of 

broiler chicken at grower and finisher phases as recommended 

by the National Research Council [26]. The feed ingredients 

used in formulating the experimental diets, including maize 

meal, maize bran, soybean meal, sunflower seed cake, blood 

meal, and fish meal, were purchased from authorised animal 

feed suppliers in Morogoro Municipality. Representative sam-

ples of each ingredient were collected and submitted to the 

Tanzania Veterinary Laboratory Agency (TVLA), Temeke-

Dar es Salaam, for proximate analysis. Chemical analyses 

were performed using a near-infrared reflectance spectropho-

tometer (NIRS Systems 5000, Firmware Version 156, USA). 

Specific calibration for concentrate mixed ration formulations 

(tmrgpfe.eqa) was applied following the NIRS methodology 

described by [27, 28]. The analysed feed samples are pre-

sented in Table 1. Thereafter, a basal diet (control) was for-

mulated for each phase (grower and finisher) to meet the [26] 

Minimum requirement for broiler chicken. Three other diets 

were formulated to contain CLM 4, 8 and 12% levels respec-

tively. All the diets were isocaloric and isonitrogenous (Table 

3) grower diet (day 14-28 of life) and finisher diet (day 29 - 

42 of life) were formulated in pellet form with 4 mm and 5 

mm diameters, respectively, at 0, 4, 8, and 12% inclusion lev-

els partially replacing soya bean meal in the diets. All diets 

were formulated to meet the recommended dietary energy, 

crude protein, calcium, available phosphorus and essential 

amino acid specifications for each production phase. As CLM 

replaced SBM, maize and other ingredients were adjusted in 

small proportions to maintain isoenergetic and isonitrogenous 

status across all four treatments within each phase. Amino 

acid supplementation (DL-Methionine and L-Lysine HCl) 

was adjusted accordingly to meet phase-specific methionine 

and lysine specifications. The ME content of the concentrate 

diets was analysed using the same NIRS system at the TVLA 

laboratory. 

2.7. Data Collection 

2.7.1. Chemical Composition of the Experimental 

Diets 

The ingredients used to formulate the experimental diets 

were analysed for nutrient composition using the proximate 

analysis according to [25]. 

2.7.2. Broiler Performance 

Assessment of birds was conducted for each pen at day 14, 

21, 28, 35 and 42. The parameters recorded include body weight 

(BW), feed intake (FI), average daily gain (ADG), average daily 

feed intake (ADFI) and feed conversion ratio (FCR). Feed in-

take was recorded daily, and the birds were weighed weekly. 

Feed intake was determined by weighing the feed offered and 

the leftover in the next morning; the difference between the two 

values was the feed consumed. The feed conversion ratio was 

determined by dividing average daily feed intake by average 

daily weight gain. The following formula was used. 

ADG (g/day) = (Final weight – Initial weight) /Number of 

daysADG (
g

day
) = Finalwt-Initialwt     (1) 
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ADFI (g/day) = (Total feed given – Refusal) /Number of 

daysADFI (
g

day
) =

Totalfeedgiven-Refusal

Numberofdays
       (2) 

FCR = Feed intake/ Weight gain        (3) 

2.7.3. Carcass Characteristics 

At the end of the experiment, a total of 72 chickens (18 

chickens per treatment) were randomly selected. Before 

slaughter, the chickens were fasted for 12 hours to allow emp-

tying of the gastrointestinal tract. The birds were weighed to 

obtain the slaughter body weight. After bleeding, the slaugh-

tered chicken were immersed in hot water, defeathered and 

eviscerated. Weight was taken for carcass and meat cut parts 

including back, drumstick, thigh, breast, wings, shank, head, 

neck, gut, proventiculus and gizzard. The dressing percentage 

(DP) was computed by using the following formula. 

DP = (Carcass weight/ Live body weight) × 100%   (4) 

2.7.4. Economic Viability of Broiler Chicken Feed 

Varying Levels of CLM 

The economic efficiency of feeding broiler chicken diets 

containing varying inclusion levels of comfrey leaf meal 

(CLM) was evaluated by calculating the feed cost per kilo-

gram of body weight gain. This was determined by summing 

the variable costs of all ingredients used to formulate one kil-

ogram of feed for each dietary treatment [29]. To further as-

sess cost-effectiveness, cost differential and relative cost anal-

yses were conducted to evaluate the economic benefits of in-

corporating CLM at different inclusion levels. 

The total feeding cost per bird over the experimental period 

was calculated by multiplying individual feed intake by the 

cost per kilogram of the respective diet. Economic feed effi-

ciency was assessed by computing the cost per kilogram of 

weight gain, obtained by dividing the total feeding cost by the 

corresponding body weight gain (kg). Economic indicators-

cost differential and relative cost benefit were used to compare 

the CLM-based diets with the control diets T0. 

Cost differential was calculated as the difference between 

the cost per kilogram of weight gain of the control diet and 

that of the treatment diet Equation (4). Relative cost (%) was 

determined as the ratio of the cost differential to the cost per 

kilogram of weight gain of the control diet, multiplied by 100 

Equation (5). Relative cost benefit represents the percentage 

economic gain achieved by feeding CLM at a given inclusion 

level relative to the control diets T0. 

The differential cost was calculated by comparing the cost 

per kilogram of weight gain for each treatment diet with that 

of the control diet (T0). This value represents the difference 

between the control and treatment costs and was computed as: 

Differential cost = (Cost/ Kg gain TO) – (Cost/Kg gain 

Treatment)              (5) 

The relative cost was expressed as the percentage change in 

cost per kilogram of weight gain in relation to the control diet. 

It was determined using the following formula: 

Relative Cost (%) = Differential cost / (Cost/Kg gain) TO (6) 

2.8. Data Analysis 

For performance data referring to the whole broiler popula-

tion, a linear model was applied, including dietary group (R 

language version package stats). Individual data obtained at 

slaughter were analysed by a linear model considering dietary 

group in the R language. Differences were considered signifi-

cant at P< 0.05. The least significant difference (LSD) was 

used in the comparison of the treatments. The statistical model 

was as shown in equation (7) bellow: 

Yij = µ + αi + εijYij = µ + αi + εij               (7) 

Where 

Yij = The jth observation in response to the treatment 

µ = overall population mean 

αi = the ith treatment level 

εij= the error term/ residual term 

3. Results 

3.1. Laboratory Analyses of Experimental Raw 

Materials and Feeds 

The proximate composition of comfrey leaf meal (CLM) 

determined in this study is presented in Table 1. The proxi-

mate composition of the purchased feed ingredients used in 

diet formulation maize, maize bran, soybean meal, sunflower 

seed cake, fish meal, and rice bran was analyzed in accordance 

with Test Report No. CVL-TR 2025/93374, and the results are 

presented in Table 2. 

Table 1. Proximate composition analysis of comfrey leaf meal. 

Parameters Value (%) 

Moisture 9.13 

Dry matter (DM) 90.87 

Crude protein (CP) 20.03 

Crude fibre (CF) 13.12 

Ether extract (EE) 0.75 

Ash 28.85 
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Table 2. Proximate nutrient composition of major feed ingredients used in experimental diet formulation. 

Ingredient DM (%) CP (%) EE (%) CF (%) Ash (%) ME (kcal/kg) 

Maize 87.4 8.6 4 3.6 1.5 3231 

Soybean meal 92.3 45.5 1.5 6.4 6.5 2443 

Fish meal 90.1 57.3 8.5 1 7.3 2820 

Sunflower seedcake meal 90 36 2 20 6.8 1980 

Maize bran 93.5 8.9 4 9.2 6 1630 

Rice bran 88.9 13.5 99.9 7.5 4 3120 

DM=Dry Matter; CP=Crude Protein; EE=Ether Extract; CF=Crude Fibre; ME=Metabolisable Energy. 

The analyzed parameters for each ingredient included dry matter (DM), crude protein (CP), crude fiber (CF), ether extract 

(EE), and ash content. Furthermore, the chemical composition of the formulated experimental diets for both the grower and 

finisher phases was determined, and the results are presented in Table 3. 

Table 3. Nutrient composition of experimental diets. 

 DM (%) Crude Protein (%) Crude Fibre (%) Crude Fat (%) Ash (%) ME Kcal/kgDM 

Grower Feed 

T0 87.06 19.85 4.2 4.75 5.56 2971 

T1 87.62 19.65 4.58 4.73 6.18 2959 

T2 87.78 19.3 4.95 4.65 6.25 2862 

T3 87.95 18.9 5.32 4.58 6.32 2862 

Finisher Feed 

T0 87.2 19.13 4 5.5 5.8 3008 

T1 87.35 18.64 4.35 5.42 5.88 3000 

T2 87.5 18.03 4.7 5.35 5.95 3002 

T3 87.68 17.86 5.05 5.28 6.02 2960 

 

3.2. Effects of Replacing Soybean Meal with 

Comfrey Leaf Meal on the Growth 

Performance of Broiler Chicken 

Final body weight, body weight gain, average body weight 

gain, average daily feed intake, and feed conversion ratio are 

important for evaluating the growth of an animal. These param-

eters guide to determine how much weight the birds gained, the 

utilisation of the feed into body weight gain and total feed con-

sumed. The growth performance results of broiler chickens fed 

graded inclusion levels (0%, 4%, 8%, and 12%) of comfrey leaf 

meal (CLM) during the growing-finishing phase are presented 

in Table 4, which shows the effect of varying dietary levels of 

CLM on broiler performance. The initial weight showed no sig-

nificant difference (P>0.05), indicating uniformity among birds 

at the commencement of the experiment. 

The final weight (g/bird), Total weight gain (g/bird) Aver-

age daily weight gain (g/bird), and Average daily feed intake 

(ADFI) were significantly higher (P<0.05) in birds fed the 

control diet achieving the highest final weight (2245.40+19.32 

g), total weight gain (1855.32+18.58 g) and average daily feed 

intake (149.86+0.00 g). The results revealed that there was a 

significant difference in feed intake at different inclusion lev-

els of CLM, which was higher in the control and decreased 

http://www.sciencepg.com/journal/ajaf


American Journal of Agriculture and Forestry http://www.sciencepg.com/journal/ajaf 

 

178 

significantly across the treatments. The same trend was ob-

served in ADG T0 (66.26 g/day), followed by T1 (61.30 

g/day), T2 (51.30 g/day), and T3 (38.30 g/day). Feed conver-

sion ratio (FCR) was significantly (P < 0.05) decreased as the 

level of inclusion increased. FCR decreased as follows: CLM 

12% > CLM 8%> CLM 4% > control 0% CLM. 

Table 4. Results of broiler chickens fed CLM inclusion levels (0%, 4%, 8%, and 12%) during the growing-finishing phase. 

Parameter T0 (0%) T1 (4%) T2 (8%) T3 (12%) SEM P-value 

Initial Weight (g) 390.08 402.79 397.61 413.06 23.96 0.919 

Final Weight (g) 2245.40d 2119.06c 1833.96b 1485.57a 19.32 <0.001 

Total Weight Gain (g) 1855.32d 1716.28c 1436b 1072.51a 18.58 <0.001 

Average Daily Gain (g/bird/day) 66.26d 61.30c 51.30b 38.30a 0.66 <0.001 

Average Daily Feed Intake (g/bird/day) 149.86d 148.68c 143.79b 139.79a 0.00 <0.001 

Feed Conversion Ratio (FCR) 2.34a 2.49a 2.89b 3.78c 0.04 <0.001 

Notes: T0= negative control diet with 100% soybean meal and 0% comfrey leaf meal (CLM), (Symphytum officinale), T1=treatment diet with 

4% CLM, T2= treatment diet with 8% CLM, T3= treatment diet with 12% CLM. 

3.3. Effects of Replacing Soybean Meal with 

Comfrey Leaf Meal on Carcass 

Characteristics and Organ Weights 

The effects of inclusion levels (0%, 4%, 8%, and 12%) of 

comfrey leaf meal (CLM) on carcass characteristics and inter-

nal organ weights of broiler chickens during the growing-fin-

ishing phase are presented in Table 5. The results indicated 

that the average slaughter weight of broilers decreased as the 

inclusion level of CLM increased in the ration. However, no 

significant difference was recorded up to 4% inclusion level, 

but it was significantly reduced when CLM was beyond 8%. 

Birds fed the control diet (T0) and 4% CLM (T4) recorded 

significantly higher slaughter weights (2385.00 g and 2250.00 

g) compared to those fed 8% (1830.33 g) and 12% (1508.00 

g), respectively. Average dressed weight or hot carcass weight 

was comparable up to 4% inclusion level, but decreased sig-

nificantly (P<0.05) towards 8% and 12%. Additionally, dress-

ing percentage in different treatments was not significantly af-

fected (P> 0.05) by the varying inclusion levels. Average gib-

let weights were also found to be decreased significantly as 

the inclusion level of CLM increased in the ration, head 

weight, drumstick weight, thigh weight, breast weight, wing 

weight, neck weight and back weight was significantly (P 

<0.05) reduced with increasing CLM levels, However, thigh, 

drumstick, neck and wings were significantly higher in control 

group as compared to the treatment T4% and found to be de-

creased linearly. Leg weight was not significantly influenced 

(P>0.05) by dietary treatments. Internal organs, proventricu-

lus, heart, spleen, and liver weights were not significantly (P > 

0.05) affected by CLM inclusion. However, gizzard weight 

increased significantly (P<0.05) with higher inclusion levels, 

with the highest weight recorded in T12% (26.67 g) compared 

to T0 (22.33 g). 

Table 5. Results of broiler chickens carcass characteristics fed graded inclusion levels (0%, 4%, 8%, and 12%) of comfrey leaf meal (CLM) 

during the growing-finishing phase. 

Parameter T0 (0%) T1 (4%) T2 (8%) T3 (12%) SEM P-value 

Slaughter weight (g) 2385.00c 2250.00c 1830.33b 1508.00a 64.51 0.00004*** 

Hot carcass (g) 1811.00b 1637.33b 1252.33a 992.00a 71.53 0.0002*** 

Dressing% 75.87a 72.74a 68.59a 65.79a 2.6 0.099ns 

Head (g) 51.00b 48.00ab 40.67ab 36.33a 2.58 0.014* 

Leg (g) 77.67a 72.00a 72.00a 69.67a 6.94 0.866ns 

Drumstick (g) 202.67b 195.00b 172.33ab 139.00a 8.09 0.002** 
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Parameter T0 (0%) T1 (4%) T2 (8%) T3 (12%) SEM P-value 

Thigh (g) 261.33c 235.00bc 183.67ab 150.67a 15.45 0.004** 

Breast (g) 674.67b 606.67b 438.67a 337.00a 32.66 0.0003*** 

Wing (g) 177.67c 160.67bc 136.33ab 112.67a 8.71 0.004** 

Back Length (cm) 21.60b 21.17b 18.90ab 17.97a 0.7 0.017* 

Neck (g) 107.00b 95.67ab 76.00ab 56.00a 9.08 0.018* 

Back (g) 341.67c 305.33bc 238.00ab 186.33a 17.18 0.001*** 

Proventriculus (g) 10.00a 8.33a 7.33a 7.00a 0.85 0.132ns 

Gizzard (g) 22.33a 23.33ab 25.67bc 26.67c 1.48 0.032* 

Heart (g) 12.67a 10.67a 11.00a 8.67a 0.91 0.082ns 

Spleen (g) 3.67a 2.33a 2.00a 3.00a 0.69 0.384ns 

Liver (g) 37.67a 34.67a 39.00a 35.00a 2.81 0.658ns 

Notes: T0= negative control diet with 100% soybean meal and 0% comfrey leaf meal (CLM), (Symphytum officinale), T1=treatment diet with 

4% comfrey, T2= treatment diet with 8% comfrey, T3= treatment diet with 12% comfrey. 

3.4. Economic Viability of Feeding Broiler 

Chickens with Different Levels of CLM 

The financial evaluation of broiler chickens fed different in-

clusion levels (0%, 4%, 8%, and 12%) of CLM is presented in 

Table 6. The cost per kilogram of feed decreased progres-

sively with increasing CLM inclusion, from 1207.00 TSH in 

T0 to 988.69 TSH in T3. As a result, the total cost of feed 

intake per bird was highest in T0 (5064.67 TSH) and lowest 

in T3 (3869.85 TSH). However, when expressed as cost per 

kilogram of weight gain, T1 (4% CLM) showed a lower value 

(2568.85 TSH) compared to T0 (2729.81 TSH), indicating 

better economic efficiency at this inclusion level. Meanwhile, 

higher inclusion levels increased the cost per kilogram of 

weight gain to 2871.40 TSH in T2 and 3608.02 TSH in T3. 

Differential cost per kilogram gain relative to T0 showed a 

positive economic advantage of 160.96 TSH in T1, whereas 

T2 and T3 recorded economic losses of -302.55 TSH and -

736.62 TSH, respectively. Similarly, the relative cost per kil-

ogram gain compared to T0 was favourable in T1 (5.90%) but 

declined at higher inclusion levels, with -11.78% in T2 and -

25.65% in T3. 

Table 6. Financial analysis of Broiler rearing fed with different levels of CLM Inclusion. 

Parameters T0 T1 T2 T3 

Initial BW (g) 390.08 402.00 397.00 413.00 

Final BW (g) 2245.40 2119.06 1833.96 1485.57 

weight gain (g) 1855.32 1717.06 1436.96 1072.57 

daily weight gain 66.26 61.32 51.32 38.31 

Total FI 4196.08 4163.04 4026.12 3914.12 

Daily FI 149.86 148.68 143.79 139.79 

FCR 2.34 2.49 2.89 3.78 

Cost per Kg of feed 1207.00 1059.53 1024.83 988.69 

Cost of FI per bird 5064.67 4410.87 4126.09 3869.85 

Cost of feed per Kg weight gain (TSH) 2729.81 2568.85 2871.40 3608.02 

Differential cost per Kg gain (TSH) of T0  160.96 -302.55 -736.62 
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Parameters T0 T1 T2 T3 

Relative cost per Kg gain (%) of T0  5.90 -11.78 -25.65 

 

4. Discussion 

4.1. Proximate Analysis of CLM 

The present study for proximate analysis of CLM showed 

that the crude protein (20.03% CP) and ash content (28.85% 

Ash) are greater than the results reported by [24] for crude 

protein (18.37%) and ash content (6.90%). They also reported 

higher crude fibre (47.12%) and ether extract (5.25%) than the 

value recorded in this study. Moreover, the crude protein 

(18.6%) reported by [23] was lower than the crude protein ob-

tained in the present study. [18] reported higher crude protein 

(28.5%) than the result recorded in this study. These variations 

may be related to variations in geographical location as well 

as variations in the stage of maturity and harvesting time, leaf 

position on the plant, soil conditions, processing methods, 

anti- nutritional factors. 

The proximate results of CLM in this study are more for the 

CP (20.03%) when compared to the various leaf meal pennise-

tuma purpureum (18.96%) [30]. However the following leaf 

meal have higher CP than CLM presented in this study Acacia 

angustissima (23.40%) [31] and Moringa oleifera (24.21%), 

Telferia occidentalis (40%) [32]. The common comfrey (Sym-

phytum officinale) as compared with other leaf meal by higher 

content of crude protein, mineral and total soluble sugar, 

lower content of cell wall fractions which has positive effect 

on digestibility, relative value and energy concentration [23]. 

It used as a source of protein in chicken feed according to the 

proximate analysis. 

4.2. Growth Performance 

It was observed that inclusion of varying levels of CLM in 

broiler diets has effects on growth performance, with better 

performance recorded in control diet which showed highest 

final weight, total weight gain and average daily gain. The sig-

nificant decrease in final body weight, total weight gain, and 

average daily gain (ADG) with increase in CLM levels sug-

gests that higher inclusion rates negatively affected nutrient 

utilization. This reduction may be associated with the pres-

ence of anti-nutritional factors (ANFs), phytochemicals such 

as tannin and high crude fibre content in CLM. Phytochemi-

cals are known for reducing nutrient digestibility and absorp-

tion, thereby impairing growth performance [21]. Phytochem-

icals can bind to dietary proteins and reduce their availability 

in the gastrointestinal tract, [33]. Crude fibre can dilute dietary 

energy and decrease nutrient digestibility in monogastric ani-

mals, including broilers [19]. CLM are also known to contain 

bioactive compounds, including pyrrolizidine alkaloids, 

which may exert toxic or anti-nutritional effects when con-

sumed at high amount [34]. The combined effects of fibre, 

tannins, and other phytochemical compounds present in CLM 

are the reason for the observed reduction in growth perfor-

mance of the birds. Results obtained in this study are in line 

with [13] who found optimum growth in broiler chicken fed 

Gliricidia leaf meal but contradictory to [24] who found in-

crease in body weight gain of broiler chicken with increased 

comfrey extract supplementation. 

The decrease in feed intake at higher inclusion levels of 

comfrey leaf meal (CLM) in this study may be due to reduced 

palatability and poor adaptation of broiler to the diet texture 

and taste. In contrast lower inclusion level were better ac-

cepted, resulting in relatively high feed intake. This finding is 

consistent with [18] who reported that low levels of comfrey 

were well accepted by broiler. Similarly, [21] observed a de-

cline in feed consumption at higher inclusion level 30% in tur-

key. Indicating that excessive incorporation of leaf meal may 

adversely affect palatability. 

Absence of flavor additives in the present study may have 

further reduced diet acceptability. [12] reported that unpalata-

ble feed ingredients can limit feed consumption in chicks. The 

finding agrees with [13] who reported that inclusion of leaf 

meal above 5-10% reduces performances. Feed intake values 

recorded in this study were lower than the 203 g reference 

value reported for the Cobb 500 strain by [35]. 

Feed conversion ratio (FCR) is an important index of pro-

duction efficiency and indicates how effectively feed is con-

verted into body mass [36]. Partial replacement of soybean 

meal with high levels of CLM was associated with reduced 

feed utilization compared to the control diet. The present study 

shows that CLM is a potential alternative feed ingredient; its 

inclusion above 4% affects growth and feed efficiency in 

broiler chickens during the growing-finishing phase. This 

finding aligns with earlier reports indicating excessive inclu-

sion of leaf meals in broiler diets impairs feed efficiency [13, 

37-40]. 

4.3. Carcass Characteristics 

The findings of this study showed that the slaughter weight, 

hot carcass weight, body organ and visceral organ of the ex-

perimental birds supplement comfrey leaf meal (CLM) signif-

icantly affected but non-significant in dressing percentage, leg, 

preventiculus and visceral organ (heart, spleen and liver) dur-

ing the growing-finishing phase. The birds fed control diet and 
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low inclusion level of 4% was non-significant in slaughter 

weight and hot carcass weight. Birds fed 0%, and 4% CLM, 

same trend was reported by [18]. Although dressing percent-

age was not statistically different among treatments, the grad-

ual numerical reduction observed with increasing CLM inclu-

sion suggests that the decrease in live weight proportionally 

affected carcass output. This indicates that CLM primarily in-

fluenced total body growth rather than significantly altering 

carcass proportion relative to live weight. 

The significant reduction in thigh, drumstick, wing, and 

back weights at higher inclusion levels further confirm that 

muscle development was compromised. The breast muscle, 

which is highly responsive to adequate protein and energy 

supply, showed a notable decline at 8% and 12% CLM inclu-

sion. According to [31] optimal nutrient density and amino 

acid balance are crucial for maximising muscle deposition in 

broilers. Any reduction in nutrient availability can therefore 

limit carcass quality and commercial cut yields. 

An increase in gizzard weight was recorded as CLM inclu-

sion increased, while other internal organs, such as the liver, 

heart, spleen, and proventriculus, were not significantly af-

fected. The enlargement of the gizzard may be explained by 

the higher fibre content of the diets, which stimulates greater 

mechanical activity and muscular development of the organ 

[41]. The lack of significant changes in liver, heart, spleen, 

and proventriculus weights suggests that CLM inclusion up to 

12% did not cause severe adverse effects on major internal 

organs during the experimental period. 

4.4. Economic Viability of Feeding Broiler 

Chickens with Different Levels of CLM 

The findings showed that the cost of feed per kilogram of 

weight gain was lower in T1 compared with the control diet 

(T0); however, this cost increased as the level of CLM inclu-

sion increased up to 12% (T3). This increase may be attributed 

to the feed conversion ratio (FCR) with higher levels of CLM 

in the diet. Similarly, the differential cost per kilogram of 

weight gain and the relative cost per kilogram gain compared 

to the control (specifically, T0) were higher at T1 than at T0, 

and these costs further increased at inclusion levels of 8% and 

12%. These trends are likewise associated with the progres-

sive increase in FCR as dietary CLM levels increased. Higher 

levels of CLM inclusion in the diet resulted in a significant 

reduction in broiler growth performance, which consequently 

lowered the overall economic profitability of the production 

cycle. 

The present results are consistent with the findings of [13] 

in Nigeria, who evaluated the cost-effectiveness of Gliricidia 

sepium leaf meal (GLM) in broiler diets and reported that the 

control diet was more expensive than diets containing lower 

levels of GLM (5%), with a 4.10% reduction in feed cost per 

kilogram. Furthermore, [42] also corroborated the current 

findings by demonstrating that feed cost per kilogram de-

creased with increasing GLM inclusion up to 40%. However, 

[43] reported contrasting results regarding cost per kilogram 

of animal produced, noting no significant differences (p>0.05) 

across inclusion levels. From an economic perspective, these 

findings suggest that CLM can serve as an alternative protein 

source in poultry diets when used at low inclusion levels. 

5. Conclusion and Recommendations 

The study results indicated that CLM not affects growth pa-

rameters at a lower inclusion level. Moreover, carcass charac-

teristics of dietary treatments with CLM showed marked dif-

ferences across the treatment. Economic analysis revealed that 

at 4% CLM inclusion, the most favorable cost benefits were 

with respect to T0. The study highlights that CLM holds po-

tential as a locally available and sustainable feed resource, 

whereby its use in broiler diets should be limited to lower in-

clusion. The study recommends farmers can be encouraged to 

include CLM up to 4% inclusion level in the diet of the broiler 

at growing-finishing phase this would offers both growth per-

formances and economic benefits for smallholder poultry 

farmers in Tanzania. Further studies on other breeds of chick-

ens are recommended. 
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