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Abstract. Heat stress on broiler chickens has an impact on the value of feed conversion ratio (FCR), carcass 

weight, and abdominal fat content. These impacts can be reduced by administering plant extracts, such as 

salix plant extract. However, the effect of this plant extract on normal condition is still unknown. This study 

aimed to determine the effect of salix extract to the value of feed conversion ratio, carcass weight, and 

abdominal fat content in chickens with heat stress and compared with chickens in normal conditions. This 

study used 30 samples of 21-day old broiler chickens. This research was conducted using a complete factorial 

randomized design with 2 x 3 treatment factors and 5 repetitions. The first factor consisted of two treatment 

conditions, namely heat stress (HS) and no heat stress (nHS), while the second factor consisted of three doses 

of salix extract treatment,  dose 0 (ES-0), 50 (ES-50), and 100 (ES-100) mg/L of drinking water. Heat stress 

was conducted by increasing the temperature of the cage to 34 ± 1 °C for 4 hours per day. Salix extract was 

added in drinking water and given 2 hours before the temperature reached 34 ± 1 °C. Chickens without heat 

stress were kept in the cage at 25 ± 1 °C using air-condition (AC). Data were analyzed using two way ANOVA 

using SPSS 20. The results showed that administration of salix extract on heat stress chickens did not affect 

the FCR value and carcass weight, but had a significant effect  (P ≤ 0.05) on abdominal fat weight. Fat content 

in the abdominal was higher  (P≤  0.05) in chickens with heat stress and given salix extract than non heat 

stress. 
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1  Introduction  

Changes on  the environment temperature  where the 

broiler chickens raising  have an impact on its 

productivity. When a 21-day-old broiler chicken, they  

required optimal temperature between 15 to 27 ºC with 

the relative humidity ranging from 60 to70% to be able to 

produce optimally according to its genetic potential. For 

broiler chickens  aged over 21 days old who experienced 

high temperature (>27ºC) and high humidity (>70%)can 

cause heat stress. Various reports indicated that heat stress 

in chickens can result in weight loss, increase feed 

conversion ratio, and metabolic disorders [1].  

Various effors  have been conducted to reduce the 

impact of heat stress on broiler chickens, including by 

providing plant extract supplements as antistress, both in 

feed or drinking water [2]. Some researchers reported that 

administration of plant extracts can significantly improve 

the negative effects of heat stress on broiler chickens 

[3,4]. The application of salix (Salix tetrasperma Roxb) 

leaf extract to chickens can reduce the negative effects of 

heat stress [5]. Salix plant extracts can also reduce 

cholesterol in meat [6]. It is suspected that salix extract 

works to reduce the impact of heat stress on broiler 

chickens through its antioxidant activity. In salix plant 

extracts there are various bioactive compounds so that 

they can be used as a source of potential natural 

antioxidant bioactive compounds [7,8]. The presence of 

various compounds is thought to affect reducing lipid 

formation, carcass weight loss, and reducing the feed 

conversion ratio in stressed or non-heat stressed chickens. 

This study was conducted to determine the effect of salix 

extract on the value of feed conversion ratio, carcass 

weight, and abdominal fat in broiler chickens who were 

experiencing heat stress and who were not given heat 

stress.  

 

2  Materials and Methods 

2.1 Study Animals 

This study used 30 samples of 21-day-old broiler 

chickens. Chickens were adapted from the age of 15 days 

and were then  randomized and kept in individual cages 

of 40 x 30 x 40 cm equipped with a feed and water 

troughs. Feed and drinking water are given throughout the 

day (ad libitum). The nutritional content of feed was 

17.5% crude protein, 4.5% crude fat, 5% crude fiber, 13% 
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ash, 3.25% calcium, and 6% phosphorus. The main feed 

ingredients contain corn, rice bran, soybean cake, palm 

oil, sea salt, premix, vitamins, and minerals. 

 

2.2 Methods 

This study used  a complete factorial randomized design  

2 x 3 (6 treatment combinations). The first factor consists 

of two treatment conditions, namely heat stress (HS) and 

non-heat stress (n-HS) conditions, while the second factor 

consists of three  doses of salix extract (ES) treatment, 

namely dose 0 mg/L (ES -0), 50 ng/L (ES-50), and 100 

ng/L (ES-100) of drinking water. Each treatment 

combination consisted of 5 replications. Heat stress was 

given by increasing the temperature of the cage room at 

34 ± 1°C,   4 hours per day (12:00 to 16:00 hours) for 7 

consecutive days. Salix extract was given when the 

temperature of the cage was raised and when it reaches 34 

± 1°C. The chickens were fasted for 2 hours (8:00 to 10:00 

) before given the salix extract in the drinking water . For 

n-HS of chickens group,  the temperature treatment in a 

cage was set in the range of 25 ± 1°C. The temperature 

was controlled with an air conditioner (AC). The food and 

water that consumed by the chiken have been weighed 

every day. The first weighing was done at the beginning 

of this study and just before slaughtered. After the 

chickens were treated for 7 days, all chickens were 

slaughtered for abdominal fat measurements. Data were 

analyzed using a factorial completely randomized design 

(2 x 3) using   SPSS 20. 

 
 
 

3  Results and Discussion 

3.1 Feed conversion ratio (FCR) 

The average FCR value of each treatment is presented in 

Table 1. The application of salix leaf extract to broiler 

chickens that experience heat stress  (HS) and not heat 

stress (n-HS) did not affect the FCR value. This showed 

that the administration of salix extract in both conditions 

of chickens did not  effect  the digestion process of feed 

ingredients in the digestive tract. The presence of several 

compounds in plant extracts under certain conditions can 

affect the impaired absorption of nutrients [9]. The 

content of bioactive compounds in Salix tetrasperma 

Roxb. leaf extracts contains several compounds such as 

tannins, saponins, flavonoids, triterpenes, phenol 

compounds, and sterols [10,7]. The tannin and saponin 

compounds have been known to be antinutrients [11]. 

Antinutrient content was notsuspected  to interfere with 

the absorption of nutrients. It could also be that salix 

extract contains bioactive compounds that have stomachic 

and adaptogenic activities so that the activity of feed 

consumption was not disrupted.  

 The data in Table 1 showed that the higher dose of  

salix extract given the lower the FCR value. This also 

indicates that there was  a tendency that the administration 

of salix leaf extract in drinking water to a dose of 100 m 

/L  can increase feed use. The results of other studies have 

proven that the administration of plant extracts can affect 

increasing feed use and decreasing FCR [12].  The 

significance of the results of the administration of salix 

extract to FCR in this study was assumed to belong and 

the time of administration was relatively short only 7 days 

and 4 hours per day. 

 

Table 1. The average of FCR value after being given salix leaf extract to chickens experiencing heat stress and no heat 

stress for 7 days in 4 hours per day. 

Treatment 

FCR value 

ES-0 ES-50 ES-100 

Heat Stress 1.43 ± 0.08 1.40 ± 0.09 1.38 ± 0.08 

non Heat Stress 1.39 ± 0.09 1.39 ± 0.08 1.37 ± 0.02 

3.2 Carcass Weight 

Data in Table 2 shows the average of carcass weight in 

each treatment. The highest average carcass weight (980.3 

g) was found in the treatment of chickens who were not 

suffering from heat and given salix extract 50 mg/L in 

drinking water (nHS-ES-50) while the lowest carcass 

body weight (920.4 g) was found in chickens who were 

given heat stress without being given salix extract. Giving 

salix extract to chickens that are experiencing and not 

experiencing heat stress did not affected the carcass 

weight. This result is different from previous studies that 

Salix extract can inhibit the body weight reduction of heat 

stressed chickens [5]. The difference of the results can 

caused by the his differences in chicken age, and days or 

time of administration of salix extract. 

 

Table 2. The average of carcass weight after being given salix leaf extract to chickens experiencing heat stress and no 

heat stress for 7 days in 4 hours per day. 

Treatment 
Carcass Weight (g) 

ES-0 ES-50 ES-100 

Heat Stress 920.4 ± 74.9 977.8 ± 74.2 955.6 ± 47.5 

non Heat Stress 939.8 ± 73.5 980.8 ± 88.7 962.8 ± 42.2 
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3.3 Abdomen Fat Weight 

The effect of giving salix extract on abdominal fat weight 

in broilers who experienced and did not experience heat 

stress after 7 days of treatment is presented in Table 3. 

The highest value of abdominal fat weight was found in 

chickens that were given salix 50 extracts and 100 mg/L 

of drinking water, while the lowest  abdominal fat weight 

in chicken treatments was not given heat stress and was 

given salix extract 100 mg/l of drinking water. 

 

Table 3. The average of abdomen fat weight after being given salix leaf extract to chickens experiencing heat stress and 

no heat stress for 7 days in 4 hours per day 

Treatment 
Abdomen Fat Weight (mg) 

ES-0 ES-50 ES-100 

Heat Stress 18.00 ± 2.00aAB 22.00 ± 1.58bA 22.00 ± 2.55bA 

non Heat Stress 19.00 ± 1.00aA 19.60 ± 2.30aA 17.40 ± 1.82bB 

 

 The administration of salix extract (doses of 50 and 

100 mg/l of drinking water) to chickens experiencing heat 

stress significantly (P> 0.05) increases the weight of 

abdominal fat but the giving of salix extract (100 mg/l of 

drinking water) to chickens that did not experience heat 

stress significantly (P> 0.05) can reduce abdominal fat 

weight. Increased abdominal fat weight in chickens is 

thought to be caused by an adaptive arrangement in heat 

stress conditions; the energy is stored as fat more than 

usual, the less heat is produced, so less heat needs to be 

released from the body [13]. An increase in abdominal fat 

weight in broiler chickens under heat stress and given 

salix extract indicates that the bioactive compounds 

contained in the extract have not been working 

effectively. Previous research reports that plant extracts 

that contain lots of antioxidants can reduce heat stress. 

Salix tetrasperm Roxb. has good potential as a source of 

antioxidant agents [7,8,14]. 

 On the other hand, there was a decrease in abdominal 

fat weight in broiler chickens that were not given heat 

stress and were given salix extract . This is allegedly due 

to the effect of the bioactive compounds (flavonoid 

glucoside) that can increase lipolysis in fat cells [15] or 

anti-adipogenic activity [16]. How the two conditions of 

chicken's environmental temperature can cause 

differences in the work effects of salix extract in affecting 

the activity of abdominal fat or lipid metabolism needs to 

be a concern for further research. 

 

4 Conclusion 

Salix leaf extract dose of 50 and 100 mg/l of drinking 

water for 7 days in 4 hours per day in chickens non heat 

stress or who experience heat stress, did not affect the 

FCR value and carcass weight. The effect of  salix extract 

can increase the weight of abdominal fat in heat stressed 

chickens and conversely reduce the weight of abdominal 

fat in chickens non heat stress. 
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