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Abstract
   The experiment was carried out on 270 day old broiler chicks which were randomly allocated into six treatments (T1, T2, T3, T4, T5 
and T6) with three replicates of each containing 15 birds. The basal diet (maize and soybean meal) was control (T1), while the other 
experimental diets T2, T3, T4, T5 and T6 were formulated with incorporation of 1% fenugreek seed powder, 1% turmeric rhizome pow-
der, 0.25% fenugreek seed powder and 0.75% turmeric rhizome powder, 0.5% fenugreek seed powder and 0.5% turmeric rhizome 
powder and 0.75% fenugreek seed powder and 0.25% turmeric rhizome powder, respectively along with the basal diet. Body weight 
gain was significantly (P<0.01) highest in T6, T5 and T4 groups and lowest in T1. Feed intake was highest (P<0.01) in T3 group followed 
by T1, T4, T2, T5 and lowest in T6. FCR was significantly (P<0.01) improved in combination groups (T6, T5 and T4 groups) as compared 
to other groups. No significant effect on retention (%) of DM, EE and CF as compared to control. Whereas, CP retention (%) was high-
est (P<0.05) in T2 and T6 groups as compared to other groups. Feed cost per kg live weight gain was lowest (P<0.01) in T6, T5 and T4 
groups and highest in T1. 

Keywords: Fenugreek Seed Powder; Turmeric Rhizome Powder; Body Weight Gain; Feed Intake; FCR; Nutrient Retention; Broilers

DM: Dry Matter; CP: Crude Protein; EE: Ether Extract; CF: Crude 
Fiber; FCR: Feed Conversion Ratio; CRD: Completely Randomized 
Design; SPSS: Statistical Package for the Social Sciences

Introduction
In the recent time there has been a significant reduction in the 

use of antibiotics as growth promoters due to the development of 
drug resistance. Therefore, using phytogenic compounds have re-
ceived a greater attention as antibiotic substitutes because these 
products were found safe, less toxic and residue free [1]. Hence, 
the use of Phytobiotics or their constituents have been considered 
as a relatively new class of natural herbs that gained popularity 
and acceptability among the poultry farmers. The herbs such as 
ginger, fenugreek, turmeric, onion and garlic are such phytogenic 
feed additives known for their useful medicinal properties since 
ancient times.

Fenugreek seeds are rich in protein, fat, total carbohydrates 
and minerals viz. calcium, phosphorus, iron, zinc, magnesium [2] 
and fatty acids predominantly linoleic, linolenic, oleic, and palmitic 

acids [3]. Fenugreek seeds have many therapeutic effects like hy-
poglycaemic, anti-diabetic, anti-fertility, anti-cancer, anti-parasitic, 
anthelmintic, antibacterial, anti- inflammatory, antipyretic and an-
timicrobial properties [4]. Curcumin is the major bioactive compo-
nent of turmeric powder [5] and has a wide spectrum of biological 
actions, including anti-inflammatory [6], antioxidant [7], antibac-
terial, antiprotozoal, antiviral, anticarcinogenic, antihypertensive 
and hypocholesteric activities [8]. Several studies reported that 
using phytochemicals in broiler diets improved body weight gain, 
feed conversion efficiency and reduced the feed cost [9]. In view 
of the above the present study is aimed to evaluate the effect of 
dietary incorporation of fenugreek seed powder and turmeric rhi-
zome powder and their combination in broilers.

Materials and Methods
The experiment was carried out at the Poultry unit of the De-

partment of Livestock Farm Complex, SVVU, Tirupati to study the 
effect of incorporation of two herbs namely, fenugreek seed pow-
der and turmeric rhizome powder on the performance of broilers.
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Experimental birds and diets

Two hundred and seventy commercial straight run day old 
broiler chicks were randomly (CRD) allocated into six treatments 
(T1, T2, T3, T4, T5 and T6) with three replicates of each containing 
15 birds. The experiment was carried out from day-old to 42 days 
of age in three phases (pre-starter, starter and finisher). Isocaloric 
and isonitrogenous experimental diets were formulated for broiler 
pre-starter (0-14 days), starter (15-21 days) and finisher (22-42 
days) phases as per the nutrient requirements of broilers (ICAR, 

Nutrient
Ingredients

Maize Soybean meal Fenugreek seed powder Turmeric rhizome powder
Dry matter 89.20 89.11 93.52 86.95

Crude protein 9.01 45.33 29.94 6.90
Ether extract 3.58 1.22 3.57 4.83
Crude fiber 1.88 7.52 10.83 5.23

Total ash 3.45 11.45 6.06 4.73
Acid insoluble ash 0.28 4.22 0.47 0.68

Nitrogen free extract 82.08 34.48 49.60 78.31
Calcium 0.01 0.21 0.52 0.28

Phosphorous 0.13 0.37 0.33 0.35

Table 1: Chemical composition (% DM) of feed ingredients used in experimental diets.

2013). The basal diet (maize and soybean meal) was control (T1), 
while the other experimental diets T2, T3, T4, T5 and T6 were for-
mulated with incorporation of 1% fenugreek seed powder, 1% tur-
meric rhizome powder, 0.25% fenugreek seed powder and 0.75% 
turmeric rhizome powder, 0.5% fenugreek seed powder and 0.5% 
turmeric rhizome powder and 0.75% fenugreek seed powder and 
0.25% turmeric rhizome powder, respectively along with the basal 
diet. The chemical composition (% DM) of feed ingredients used in 
experimental diets is presented in table 1.

Data collection
Body weight gain

The individual body weight of the birds was recorded at week-
ly intervals up to 6 weeks of age. From this average weekly body 
weight gain per bird was calculated in all the replicates of the six 
treatments. 

Feed intake 

Weekly feed consumption was recorded replicate-wise in every 
treatment.

Feed conversion ratio

Feed conversion ratio was calculated based on the total feed in-
take and total weight gain of each replicate.

FCR =  Feed intake (g)/The gain in body weight  (g)

Metabolism trail

The metabolism trial was conducted during the last five days 
of the finisher phase of the growth trial. From each replicate, two 
birds were randomly selected, thus a total of six birds per treat-
ment were kept in metabolic cages where the facilities for feed-
ing and watering were available and the same was followed for 
all the treatments. Birds in the cages were fed with the respective 

experimental diets consecutively for five days. The total feed of-
fered, leftover feed and faeces voided were weighed and recorded 
daily for each cage. Representative faecal samples were collected 
and pooled for five days for further analysis. The representative 
samples of experimental diets offered and faecal samples were 
analyzed for various nutrients as per [10]. The nutrient retention 
(%) of dry matter, crude protein, ether extract and crude fiber was 
calculated by using the following formula.

Nutrient retention (%) =  Nutrient in feed - Nutrient in faeces /                         	
		                Nutrient in feed ×100.

Cost economics

The relative economics of raising commercial broilers to six 
weeks of age with dietary incorporation of fenugreek seed powder 
and turmeric rhizome powder was calculated based on the present 
actual input costs, total feed intake and body weight gain. 

Statistical analysis

The data obtained in this experiment were subjected to a one-
way analysis of variance [11] and the significant differences be-
tween the means were tested by using Duncan’s multiple range test 
[12]. All the statistical procedures were done using SPSS, version 
20.
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Body weight gain (g)
Treatments

T1 T2 T3 T4 T5 T6

Pre-starter (0-14 days) * 374.59abc ± 7.62 364.72c ± 3.34 387.07a ± 2.08 383.12ab ± 4.55 370.63bc ± 3.80 371.20bc ± 3.77
Starter (15-21 days) ** 375.03b ± 2.59 375.78b ± 4.09 377.35b ± 1.60 378.48b ± 3.88 403.73a ± 2.32 408.75a ± 2.90

Finisher (22-42 days) ** 1465.13c ± 12.57 1516.16b ± 6.73 1542.10ab ± 7.67 1550.29a ± 10.89 1562.44a ± 4.55 1561.87a ± 6.70
Overall (0-42 days) ** 2214.75d ± 16.54 2256.66c ± 5.00 2306.52b ± 6.83 2311.89ab ± 11.70 2336.80ab ± 6.19 2341.82a ± 9.37

Table 2: Effect of incorporation of fenugreek seed powder and turmeric rhizome powder on body weight gain (g) in broilers.
abcd: Values bearing different superscripts in a row differ significantly **(P < 0.01), *(P < 0.05).

Feed intake (g)
Treatments

T1 T2 T3 T4 T5 T6

Pre-starter (0-14 days) ** 468.91a ± 1.53 444.41e ± 1.59 460.17b ± 1.43 455.84bc ± 2.06 447.39de ± 2.53 452.67cd ± 1.66

Starter (15-21 days) ** 595.20a ± 4.64 579.93ab ± 5.77 576.02b ± 4.29 580.97ab ± 4.06 577.07b ± 2.70 585.64ab ± 5.87

Finisher (22-42 days) ** 2916.94b ± 7.05 2925.37b ± 6.46 3006.66a ± 7.80 2920.67b ± 7.72 2908.15b ± 5.06 2851.01c ± 4.32
Overall (0-42 days) ** 3981.05b ± 8.62 3949.71cd ± 4.17 4042.85a ± 3.20 3957.48c ± 7.23 3932.61d ± 3.22 3889.32e ± 10.59

Table 3: Effect of incorporation of fenugreek seed powder and turmeric rhizome powder on feed intake (g) in broilers.
abcde: Values bearing different superscripts in a row differ significantly **(P < 0.01).

Feed Conversion Ratio
Treatments

T1 T2 T3 T4 T5 T6

Pre-starter (0-14 days) 1.25 ± 0.022 1.22 ± 0.014 1.19 ± 0.003 1.19 ± 0.019 1.21 ± 0.017 1.22 ± 0.015

Starter (15-21 days) ** 1.59a ± 0.015 1.54ab ± 0.016 1.53b ± 0.018 1.54ab ± 0.016 1.43c ± 0.010 1.43c ± 0.024

Finisher (22-42 days) ** 1.99a ± 0.016 1.93b ± 0.006 1.95b ± 0.006 1.88c ± 0.012 1.86c ± 0.003 1.83d ± 0.007

Overall (0-42 days) ** 1.80a ± 0.013 1.75b ± 0.003 1.75b ± 0.004 1.71c ± 0.010 1.68d ± 0.003 1.66d ± 0.009

Table 4: Effect of incorporation of fenugreek seed powder and turmeric rhizome powder on FCR in broilers.
abcd: Values bearing different superscripts in a row differ significantly **(P < 0.01).

Results and Discussion
The body weight gain, feed intake and FCR in broilers fed ex-

perimental diets during pre-starter, starter, finisher and overall 
growth phases are presented in table 2, 3 and 4 respectively.

Body weight gain

The results indicated that body weight gain was significantly (P 
< 0.01) highest in T6, T5 and T4 groups and lowest in control group 
(T1). The results are in agreement with the findings of [13] and [14] 
who reported significantly higher body weight gain in the birds fed 
fenugreek seed powder and turmeric powder, respectively. The 
improvement in body weight gain might be due to the presence of 
essential fatty acids as well as high quality protein in the fenugreek 
seeds [15] and anti-inflammatory, antimicrobial, gastroprotective 
effect of curcumin and turmerones present in turmeric and their 
synergic effects [16].

Feed intake

The feed intake was highest (P < 0.01) in T3 group followed by 
T1, T4, T2, T5 and lowest in T6. These results are in line with the 

findings of [17] who observed reduction in feed intake when fenu-
greek seed powder was incorporated at 0.5 to 1% level in broilers 
whereas [18] observed 1% turmeric powder supplementation sig-
nificantly improved feed intake but 0.5% supplementation reduced 
the feed intake as compared to control. The reduction in the feed 
intake due to the incorporation of FSP is attributed to the reduced 
palatability which is due to the two main constituents (volatile oils 
and alkaloids) that cause strong odour and bitter taste [19]. Tur-
meric powder possesses appetite stimulant, stomachic and carmi-
native properties [20] which resulted in increased feed intake.

Feed Conversion Ratio (FCR)

The FCR was significantly (P < 0.01) highest in T6 and T5 groups 
whereas T4, T3 and T2 groups indicated moderate FCR, while the 
control group (T1) resulted in lowest FCR. The result of this study 
corroborated with the findings of [17] and [14] who recorded bet-
ter FCR in birds fed diets containing fenugreek seed powder and 
turmeric powder, respectively. Improved FCR of broiler chicks 
fed diets containing FSP is reported due to the gut morphological 
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changes [21] as well as due to the differences in the gut micro-
biota including their metabolites [22]. Turmeric could control and 
limit the growth and colonization of numerous pathogenic and 
non-pathogenic species of bacteria in chicken’s gut resulting in 
balanced gut microbial ecosystem [23] that leads to better absorp-
tion and utilization of nutrients as indicated by improved FCR [24].

Nutrient retention

The nutrient retention in broilers maintained on the diets con-
taining fenugreek seed powder and turmeric rhizome powder is 

Parameter
Treatments

T1 T2 T3 T4 T5 T6

DM 72.39 ± 2.63 75.08 ± 3.36 74.70 ± 1.83 70.19 ± 2.85 69.92 ± 1.86 73.64 ± 2.37

CP * 64.37b ± 1.48 73.50a ± 1.76 67.51b ± 1.67 65.22b ± 2.79 65.05b ± 0.10 73.86a ± 0.41

EE 77.16 ± 1.16 81.17 ± 2.15 83.66 ± 1.64 77.42 ± 2.86 78.05 ± 1.97 81.76 ± 1.64

CF 29.50 ± 0.88 30.87 ± 1.24 31.05 ± 0.63 31.31 ± 1.47 31.42 ± 0.92 31.62 ± 0.59

Table 5: Effect of incorporation of fenugreek seed powder and turmeric rhizome powder on nutrient retention (%) in broilers.
ab: Values bearing different superscripts in a row differ significantly *(P < 0.05).

presented in table 5. Incorporation of fenugreek seed powder and 
turmeric rhizome powder had no significant effect on retention 
(%) of DM, EE and CF as compared to control. Whereas, CP reten-
tion was significantly (P < 0.05) highest in T2 and T6 groups as com-
pared to other groups. This finding is in accordance with [25] who 
reported addition of fenugreek seeds to broiler diets improved the 
digestibility of CP alone. Improving the digestibility of CP in birds 
fed diets supplemented with fenugreek seed powder might be due 
to long contact between digesta and mucosal epithelium might pro-

long the positive impact on intestinal morphology, which may be 
more efficient for nutrient digestion and absorption [26].

Cost economics

The effect of incorporation of fenugreek seed powder and tur-
meric rhizome powder on cost economics in broilers is presented 
in table 6. Feed cost per kg live weight gain was significantly (P < 

0.01) lowest in T6, T5 and T4 groups and highest in T1. These results 
are in congruence with [17] who reported that inclusion of fenu-
greek seed powder up to 1% level decreased the cost of feed per 
kg live weight as compared to control. [14] had also observed that 
the cost of production per kg live weight was lowest on turmeric 
supplementation.

Cost Economics
Treatments

T1 T2 T3 T4 T5 T6

Feed intake per bird for 
6 weeks (g) ** 3981.05b ± 8.62 3949.71cd ± 4.17 4042.85a ± 3.20 3957.48c ± 7.23 3932.61d ± 3.22 3889.32e ± 10.59

Cost of feed/bird (Rs.) 
**  153.40c ± 0.39 153.63c ± 0.32 159.03a ± 0.59 155.15b ± 0.33 153.74c ± 0.59 151.65d ± 0.34

Body weight gain (g) ** 2214.75d ± 16.54 2256.66c ± 5.00 2306.52b ± 6.83 2311.89ab ±11.70 2336.80ab ± 6.19 2341.82a ± 9.37

Feed cost/kg live 
weight gain (Rs.) ** 69.26a ± 0.57 68.08ab ± 0.46 68.35ab ± 0.37 67.11bc ± 0.27 65.79cd ± 0.48 64.76d ± 0.43

Table 6: Effect of incorporation of fenugreek seed powder and turmeric rhizome powder on cost economics in broilers (42 days age).
abcd: Values bearing different superscripts in a row differ significantly **(P < 0.01).

Conclusion
Based on the present study, it can be concluded that incorpora-

tion of fenugreek seed powder and turmeric rhizome powder at 
different combinations resulted in better productive performance 
and cost economics as compared to the individual incorporation 
and control group.
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