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INTRODUCTION

Turkey meat is one of the livestock products that peo-
ple like, because of its lowfat content. Turkey meat has 

a protein content of around 30.5% and fat 11.6%. Mean-
while, the turkey rearing process lasts 24-30 weeks. The 
body weight of a male turkey ranges from 5-5.5kg. Feeding 

by turkey breeders usually does not pay attention to the 
nutritional needs of the livestock, so it does not provide 
maximum performance (Rawski et al., 2020). Turkeys are 
classified as poultry that can be given fiber feed (Lestari et 
al., 2020), so they have ability to consume forage. Turkeys 
can digest 9% crude fiber without affecting feed efficiency 
due to higher levels of microorganisms in the cecum (Var-
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astegani and Dahlan, 2014). Turkey feed consists of forage 
and concentrate with a crude protein content above 20% 
for the grower phase. 

Forages with potential as turkey feed are water hyacinth 
and sorghum fodder, as they are easily available and have 
good nutritional content. In addition, water hyacinth and 
sorghum fodder are nutritious forages that are relatively 
cheaper than other forages. However, not many studies 
have discussed the utilization of water hyacinth and sor-
ghum fodder for poultry feed. Water hyacinth is an abun-
dantly available forage that is considered a weed with high 
nutrient content. Fodder is a plant that is harvested at a 
young age, used as feed, because of its high protein and 
carbohydrate content, and low crude fiber content (Wahy-
ono et al., 2020). These conditions make fodder suitable for 
use as poultry feed. Sorghum is a plant that is often used 
as an energy source of feed. The fodder system is suitable 
for planting sorghum (Wahyono et al., 2019). Fodder on 
sorghum can increase the nutritional value, and can reduce 
the anti-nutrient content of sorghum, namely tannin. The 
tannin content in sorghum fodder is around 0.30-0.45%. 
The nutritional content of sorghum fodder is metaboliz-
able energy 3200 kcal/kg, crude protein 16.93%, crude fat 
7.26%, Neutral Detergent Fiber (NDF) 53.54% and Acid 
Detergent Fiber (ADF) 32.59% (Wahyono et al., 2020). 
Sorghum fodder can be used as an alternative feed ingre-
dient in making complete turkey feed by adding protein 
source feed ingredients (Utama et al., 2023). 

Livestock productivity is a parameter of success in livestock 
farming. Factors that influence livestock productivity in-
clude body weight, feed conversion, animal age, and mor-
tality rate (Tyl et al., 2020). Feed conversion can be more 
optimal if the digestive tract is healthy. The poultry digestive 
tract is the most important organ in the process of nutrient 
absorption. The function of the digestive tract is as a place 
where food is digested and where food is absorbed (Livo-
vsky et al., 2020). Good turkey performance can be achieved 
if the digestive organs function optimally. Good digestive 
organs can optimally supply the nutrient needs of the live-
stock’s body. Increasing the productivity and feed efficiency 
of turkeys can be done by using complete feed. Providing 
complete feed for turkeys in Janocha et al. (2022) research 
resulted in high body weight gain and carcass percentage.

The aim of the research is to examine the effect of using 
forage-based rations on grower stage turkeys. The benefit 
of the research is that it provides information about for-
age-based turkey rations to improve performance.

MATERIALS AND METHODS

Material
The materials used were 252 grower phase turkeys, white 

sorghum, maggot, soybean meal, Corn Gluten Meal 
(CGM), mineral mix, corn, rice bran, fish meal, 0.3 N 
H2SO4, 1.5 N NaOH, n-hexane, Acetone, H3BO4 4%, con-
centrated H2SO4, HCl 0.1 N, NaOH 45%, Methyl Red 
indicator, Methyl Blue and distilled water. Tools for tur-
key cages, feed containers, drinkers, analytical scales with 
an accuracy of 0.0001 grams, trays, weighing bottles, ov-
ens, electric furnaces, desiccators, porcelain crucibles, glass 
beakers, Erlenmeyer, measuring cups, filter paper, Buncher 
funnels, paper Whatman filter, filter paper, filter machine, 
Kjeldahl flask, filter flask, upright cooler, autoclave, alumi-
num foil and soxhlet.

Method
The experimental design in this study used a completely 
randomized design (CRD) with 3 treatments and 7 repli-
cations. The experimental unit in this study used 252 grow-
er phase turkeys consisting of 11 turkeys/replication and 
21 turkeys as endogenous controls. Turkeys were used as 
the object of research and their performance and digesti-
bility were observed after being treated. The ratio of 44% 
water hyacinth in T1 was chosen because it is the amount 
commonly used by local farmers, while the ratio of 35% 
sorghum fodder and 15% maggot meal in T2 was based 
on the results of the lowest cost calculation but the highest 
nutrient yield. The research treatment consists of:

T0: Ration without forage
T1: Ration with 44% water hyacinth
T2: Ration with 35% fodder sorghum + 15% maggot flour
The composition of the treatment feed consists of the in-
gredients presented in Figure 1 and Table 1.

Figure 1: Research chart.
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Table 1: Composition of treatment feed. 
Feed Ingredients T0 T1 T2

Percentage % 
Sorghum Fodder - - 35
Maggot flour - - 15
water hyacinth - 44 -
Fish flour 13 10 -
Soybean Meal 20 14 20
Corn 35 10 -
Rice Bran 10 10 10
Corn Gluten Meal (CGM) 20 10 18
Mineral Mix 2 2 2
Nutrient
Metabolic Energy (kcal/kg) 3015 3033 3041
Crude protein (%) 22,5 22,1 22,9
Ether Extract (%) 4,8 4,1 5,9
Crude Fiber (%) 5,1 8,1 7,1
Ca (%) 1,88 1,56 1,90
P (%) 0,87 0,81 0,82

Description: Results of nutritional and feed laboratory 
analysis, Faculty of Animal and Agriculture Science, 
Diponegoro University, Semarang.

Research Parameter Testing
Turkeys rearing lasts for 4 weeks. Body weight gain data 
was collected by subtracting the final weight from the in-
itial weight. The weighing process was carried out every 
week during the maintenance process. Feed consumption 
data was collected every day by calculating the feed given 
minus the remaining feed. Feed conversion ratio (FCR) 
was a comparison between the amount of feed consumed 
and the amount of body weight produced. The FCR value 
was obtained using the formula (Tadjudin et al., 2020).

 

Turkey slaughter was carried out using the kosher method, 
namely by cutting the jugular vein, carotid artery, trachea 
and esophagus. The hair removal process was done manual-
ly. Carcass weight was obtained by weighing chicken sam-
ples without blood, feathers, head, feet and internal organs. 
Carcass cuts were obtained by cutting the body parts into 
commercial cuts into 4 parts, namely thighs, wings, chest 
and back. Carcass characteristic parameters were as follows:

Percentage of carcass cuts = (Weight of carcass parts : Carcass 
Weight) ×100%

Carcass Percentage = (Carcass weight : Live weight) × 100%

Collecting data on nitrogen retention and metabolic ener-
gy in turkeys by collecting excreta using the total collection 
method. The turkeys were moved to the total collection 
pen and allowed to adapt to the cage environment. Turkeys 
were fasted for 24 hours, then given treatment food for 24 
hours, then fasted again for 24 hours and then their excreta 
is collected. Total collection was carried out by collecting 
feces, the feces were sprayed with 0.1N HCl solution to 
prevent loss of nitrogen. The excreta that has been collected 
was then cleaned of hair and other dirt. The fresh weight 
of the excreta was weighed, then it will be dried and the 
dry weight will be weighed. The dry extract that has been 
weighed was then homogenized and a sample of 50 grams 
was taken to test its content using an analytical test. The N 
Retention value data was obtained using the formula (Shen 
et al., 2020).

 

Description;
Nf : Feed nitrogen (%). 
Ne : excreta nitrogen (%).
Fi : Feed intake (g).
 E : excreta (g).

Metabolic energy data was obtained using the formu-
la (Yuniarti and Wahyono, 2015) and (Nurrohman et al., 
2015):

 

 

Description;
EB: Feed gross energy (kkl/kg).
Ebe: Excreta gross energy (kkl/kg).
Ebk: Endogenous gross energy (kkl/kg) .
X: Feed intake (g).
Y: Excreta (g).
 Z: Endogenous excreta (g).

Data Analysis 
The field data obtained will be calculated according to the 
guidelines referred to. The data is then tested for normality 
and homogeneity. If the data analyzed is normally distrib-
uted, the data can be analyzed for the effect of the treat-
ment. Data variability and treatment effects are analyzed 
using analysis of variance (ANOVA). If there is a signifi-
cant effect (P < 0.05), then it is further tested with Dun-
can’s Multiple Range Test (DMRT) with a significance 
level of 5%. DMRT was chosen because it can show the 
hierarchy of treatment differences.
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RESULTS AND DISCUSSION

Performance of Grower Stage Turkeys with 
Various Types of Treated Feed
Based on the results of the analysis in Tables 2 and 3, giv-
ing different rations showed significant differences in the 
parameters of final weight, body weight gain, ration con-
sumption, FCR and carcass percentage (p < 0.05), while 
IOFTC did not differ significantly among treatments. 
Final weight, body weight, FCR and carcass percentage 
showed that T2 had a significant differences from T1 and 
T2. Feed consumption showed that T2 was not significant-
ly different from T0, but significantly different from T1. 
The research results showed that giving rations made from 
sorghum feed produced the highest value seen from the fi-
nal weight, body weight gain, IOFTC, and carcass percent-
age value. The T2 treatment that shows the highest carcass 
percentage indicates that T2 produces the largest carcass 
production. The T2 treatment showed a good interaction 
between the fodder method in sorghum combined with 
maggot flour. Fodder can reduce crude fiber in sorghum, 
while maggot flour plays a role in increasing protein levels 
in feed.

Table 2: Performance of turkeys in the grower phase with 
various types of feed.
Parameters Treatment

T0 T1 T2
Final Weight (g/head) 634 ± 43,29b 647 ± 53,30b 702±48,27a

Body Weight Gain 
(BWG) (g/head)

423± 91,40b 424 ± 55,65b 510± 54,32a

Feed Consumption 
(g/head/day)

80,67± 1,25ab 77,87± 0,93b 81,13 ± 
1,16a

FCR 5,90 ± 1,74b 5,84 ± 0,84b 4,8 ± 0,52a

IOFTC (IDR) 11937,16 ± 
3896

13532,24 ± 
4831

16571,02 ± 
4505

Note: Parameters that are not superscripted indicate no 
significant effect. Different superscripts (letters) in the 
same row indicate significant differences (P<0.05).

Table 3: Percentage of grower stage turkey carcasses with 
different feed treatments.
Parameters Treatment

T0 T1 T2
Percentage %

Carcass 50,39b 49,73b 54,58a

Chest 25,01b 22,52b 30,02a

Back 22,04 22,18 23,14
Thigh 29,94ab 29,58b 32,90a

Wing 13,80b 14,47a 15,22a

Note: Parameters that are not superscripted indicate no 
significant effect. Different superscripts (letters) in the 
same row indicate significant differences (P<0.05).

Based on Table 2, different feeding treatments affect the 
final weight of grower phase turkeys. Final body weight 
ranged from 634 – 702 g/head, with the best results found 
in T2, namely 702 g/head. Lestari et al. (2020) stated that 
the weight of local turkeys aged 8 weeks is 550-650g. The 
study was conducted over a short period, which may not re-
flect long-term effects of the diets. However, the results of 
the study allow for equally good results over a longer period 
of time. High final body weight in treatment T2 is related 
to high body weight gain. This is thought to be because in 
the T2 treatment there was sorghum fodder and maggot 
meal which had high protein content and decreased tan-
nin content in sorghum. Schiavone et al. (2019) stated that 
maggot flour contains high levels of carbohydrates, protein, 
fat and iron which can increase body weight.

Turkey body weight gain (BWG) was influenced by dif-
ferent types of feed (p<0.05). Turkey body weight gain was 
highest at T2 (510g) and lowest at T0 (423g). Lestari et al. 
(2020) stated that the body weight gain of turkeys in the 
grower phase is around 450-500 g/head. Treatment T2 ob-
tained the best BWG due to better feed quality compared 
to other treatments. Tavangar et al. (2021) stated that body 
weight gain is closely related to feed, in terms of quantity 
related to feed consumption, if feed consumption is dis-
turbed it will disrupt growth.

The research results showed that feed consumption was 
influenced by feed treatment. The highest turkey feed con-
sumption was shown in treatment T2 (81.13 g/head/day). 
Shukla et al. (2018) stated that the average consumption 
value of turkey is 75-90 g/head/day. The level of feed con-
sumption is related to the energy needs of livestock so that 
the level of animal feed consumption is different. Ration 
consumption is influenced by environmental temperature, 
ration, health, body size, life phase and the balance of food 
substances contained in it. Feed consumption is also affect-
ed by the presence of tannins in water hyacinth and fodder. 
Tannins are natural compounds that can bind to proteins 
and block the absorption of nutrients. The more tannins 
contained in feed will reduce the level of feed consumption 
in poultry (Irianing et al., 2015). The fodder method can 
reduce tannin levels to 0.30-0.45%, resulting in increased 
feed consumption. Higher feed consumption will cause the 
intestines to be more active in digesting so that it can ac-
celerate growth and determine livestock development. Der 
Poel et al. (2020) stated that feed consumption is one of the 
things that can be measured to express production success 
in livestock performance.

The type of feed treatment affects the FCR value of grow-
er phase turkeys. The best FCR results were found in the 
T2 treatment. This shows that the T2 treatment has good 
quality compared to other treatments. Feed conversion is 
related to the level of digestibility of animal feed. Good 



Advances in Animal and Veterinary Sciences

April 2025 | Volume 13 | Issue 4 | Page 896

nutrient digestibility will have an impact on feed efficiency 
which results in better body weight (Trisnanto et al., 2018). 
Dogan et al. (2018) stated that ration conversion is an indi-
cator of the quality of the ration itself. The higher the ration 
conversion rate, the lower the quality of the ration because 
what can be converted into body weight gain is low. This 
condition is supported by data on body weight gain and 
better consumption compared to other treatments. Tad-
judin et al. (2020) stated that ration conversion is influ-
enced by two things, namely ration consumption and body 
weight gain. The feed conversion ratio (FCR) value is re-
lated to other variables, such as body weight gain and feed 
consumption to achieve one unit of body weight.

Income over feed and turkeys cost (IOFTC) of grower 
phase turkeys is not influenced by giving different types 
of feed. IOFTC is an indicator of profitability in livestock 
production obtained by subtracting feed costs from income 
generated from the sale of livestock or its products (Hadi-
ani et al., 2022). Information regarding IOFTC specific to 
turkeys is limited. Most research on IOFTCs in poultry 
production has been conducted on broiler chickens, which 
are the poultry species most commonly raised for meat pro-
duction. Feed costs are typically the largest expense in tur-
key production, so reducing feed costs while maintaining or 
increasing production can increase IOFTC. Hashim et al. 
(2023) stated that IOFTC can be achieved through careful 
management of feed quality and quantity, as well as genetic 
selection for feed efficiency. Although the results had no 
significant effect, the use of the T2 treatment feed had the 
highest IOFTC results. This indicates that T2 has the po-
tential to produce quality feed at a more affordable price. 

Percentage of Grower Stage Turkey Carcasses 
with Treated Feed
Table 3 shows that different types of feed treatment affect 
the percentage of carcass, breast, thighs and wings and do 
not affect the percentage of growing stage turkey backs.

The highest carcass percentage results were shown in the 
T2 treatment, namely 54.58%. T2 results show the high-
est carcass percentage related to consumption results and 
final weight of livestock. Baéza et al. (2022) stated that feed 
consumption is one of the factors that determines slaugh-
ter weight because the amount of feed consumed affects 
the amount of nutrients that enter the livestock’s body. 
High T2 feed consumption causes high protein consump-
tion, thereby increasing the carcass percentage. Attia et al. 
(2021) added that the carcass percentage is influenced by 
the nutritional content of the ration, especially the protein 
content of the feed.

The proportion of commercial cuts consisting of wings is 
13.80 – 15.22%, thighs are 29.58 – 32.90%, breasts are 
22.52 – 30.02%, and back with a range of 22.04 – 23.14%. 

According to Jankowski et al. (2020) the percentage of tur-
key breast is around 22.2 – 23.2%, thigh 18.4 – 20%, wing 
9.33% and back 10.58%. The highest percentage of cuts is 
in the breast and thigh, this is related to the amount of 
meat in the breast and thigh. Yuan et al. (2022) stated that 
the largest part of the meat is found in the chest, so the 
size of the chest is used as a measure of meat quality in 
livestock. The percentage of commercial wing fragments is 
the smallest, this is due to the large percentage of bones in 
the wings and the large number of feathers. According to 
Meisji et al. (2019) the smallest percentage of commercial 
cuts is found in the wings, because the large percentage of 
bone affects the reduction in meat deposits in the wings.

Table 4: Digestibility values of grower stage turkeys on 
different diets.
Parameters Treatment

T0 T1 T2
Digestibility of crude 
fiber (%)

12,78±1,14a 15,95±1,24b 15,06±0,72b

Digestibility of crude 
protein (%)

63,85±2,75b 59,75±2,99c 74,26±1,17a

N retention (%) 47,18±2,27b 48,43±1,68b 61,89±1,11a

Digestibility of Extact 
ether (%)

67,15±5,24b 65,62±1,51b 74,63±1,37a

Apparent Metabolish 
Energy (kcal/kg)

2145,58 
±58,23b

2044,75 
±63,75c

2382,22 
±37,33a

True Metabolish Ener-
gy (TME) (kcal/kg)

1880,24 
±51,88b

1779,42 
±66,91c

2116,89 
±38,43a

Note: Parameters that are not superscripted indicate no 
significant effect. Different superscripts (letters) in the 
same row indicate significant differences (P<0.05).

Digestibility Value of Forage-based Rations in 
Grower Phase Turkeys
The results of data analysis in Table 4 show that the differ-
ent types of rations for turkeys show significant differences 
in the parameters of crude fiber digestibility, crude protein 
digestibility, N retention, crude fat digestibility, apparent 
metabolish energy and true metabolish energy. Digesti-
bility of crude fiber showed that T0 had a significant dif-
ferences from T1 and T2. Digestibility of crude protein, 
apparent metabolish energy and true metabolish energy 
showed that T2 had a significant differences from T0 and 
T1, T0 also had a significant differences from T1. N reten-
tion and digestibility of extract ether showed that T2 had a 
significant differences from T0 and T1. The T2 treatment 
showed higher digestibility of crude protein, n retention, 
digestibility of extract ether, apparent metabolish energy 
and true metabolish energy results than other treatments. 

The results of the analysis showed that feed treatment af-
fected the digestibility of crude fiber. The lowest crude fiber 
digestibility results were in the T0 treatment. Lower crude 
fiber digestibility is caused by the ration having a low crude 
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fiber content. Treatment T1 uses water hyacinth forage so 
it has a higher crude fiber content than treatments T0 and 
T2 which has a higher digestibility effect than other treat-
ments. Tejeda and Kim (2021) stated that factors that can 
influence the digestibility of crude fiber in poultry are the 
crude fiber content in the feed, the composition of crude 
fiber, and the activity of microorganisms.

The percentage of protein digestibility in grower phase tur-
keys was the best, namely at T2 with a value of 74.26%, 
while the lowest percentage of protein digestibility was 
shown by T1 with a value of 59.75%. High protein digest-
ibility at T2 can be caused by consumption of protein and 
anti-nutrients from feed ingredients. Bryan and Classen 
(2020) stated that protein consumption, ration composi-
tion and anti-nutrient content can affect protein digestibil-
ity. The highest N retention value was shown in treatment 
T2 with an average of 83.64%. This is believed to be due 
to the use of sorghum in the form of fodder which has 
a lower anti-nutritional tannin content and a lower crude 
fiber content in the feed, thus affecting ration consump-
tion. Barzegar et al. (2020) stated that if feed consumption 
is high, the nitrogen retention value will be higher, because 
it will give the body the opportunity to retain more food so 
that nutrient needs for growth are met.

The average metabolic energy obtained by AME ranged 
from 2044.75-2382.22 Kcal/kg and TME ranged from 
1779.42-2116.89 Kcal/kg. According to Rhamadhanti 
(2022) the apparent and pure metabolic energy in poultry 
is 2189.60 Kcal/kg and 2210.47 Kcal/kg. Metabolic energy 
utilization in treatment T2 was higher than in treatments 
T0 and T1. This is because high ration consumption and 
feed digestibility can increase metabolized energy. Bareka-
tain et al. (2021) stated that energy can be obtained from 
nutrient metabolism so that low digestibility values can in-
fluence low metabolic energy values.

Using complete feed based on sorghum fodder can increase 
the metabolic energy value compared to using water hya-
cinth greens, so that turkey energy needs can be met. This is 
because the crude fiber content in treatment T2 is lower than 
T1, so it does not interfere with feed consumption. Barzegar 
et al. (2020) stated that the decrease in feed consumption 
could be caused by low levels of animal nutrient absorption 
so that energy needs are not met which can affect metabolic 
energy. Noblet et al. (2022) added that metabolic energy in 
poultry can be influenced by digestibility, because low di-
gestibility causes a lot of energy to be lost through excreta.

CONCLUSIONS AND 
RECOMMENDATIONS

The addition of 35% fodder sorghum and 15% maggots 
flour in rations showed the best results with high final 

weight, FCR and carcass percentage in grower phase tur-
keys and showed a better level of digestibility compared 
to other treatments. This shows that sorghum fodder and 
maggot meal are feasible to be used as alternative ingre-
dients for grower phase turkey feed. The combination of 
sorghum fodder and maggot meal can be given as a sub-
stitution to the main feed. Further research is needed to 
determine the ideal composition for using sorghum fodder 
as a feed ingredient in turkeys, as well as investigate the 
long-term effects of the feed.
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