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SUMMARY 

 

total number of 180 one-day old unsexed native turkey chicks were chosen for evaluating the 

response of turkeys to different feed odors and colors on growth performance, carcass 

characteristics, some meat quality and health traits. Birds were allocated in three main groups 

according to feed odor (non-odor, molasses and fish odors) and then each main group was divided to two sub-

groups corresponded to non-colored and green colored feed, respectively. The findings indicated that birds 

fed diets of molasses or fish odors had significantly better values of body weight (BW), body weight gain 

(BWG), feed consumption (FC) and feed conversion ratio (FCR). Birds fed green color had heavier BW than 

those fed non color feed. BW, BWG and FC of birds fed green feed with molasses and fish odors 

significantly exceeded those of untreated feed at marketing age. No significant differences were found in each 

of some carcass traits, meat tender and juiciness due to feed odors, colors and their interactions. Liver 

percentage and meat flavor were increased in birds fed diets with molasses and fish odors than those of the 

non-odor group. Score of meat color was higher in birds fed green feed than those of the other group. Birds 

fed green feed with molasses or fish odor had the highest values of liver percentage, meat color and flavor 

scores. Plumage condition, H / L ratio and tonic immobility of turkeys fed green feed was significantly better 

than those of non-color group. No significant differences were found in plumage condition, body temperature, 

H / L ratio and tonic immobility due to feed odors. Considering the improved performance, it could be 

concluded that the native turkeys prefer green feed with molasses or fish odors over traditional one. Finally, 

the feeding on green colored feeds with molasses or fish odors for turkeys during growing period may be 

recommended. 

Keywords:  feed odor, feed color, growth performance, carcass, meat quality, Turkey. 

 

INTRODUCTION 

 

Applying feeding protocol in post-hatched turkey chicks should avoid any managerial problems and 

produce birds with maximum body weight and the best feed conversion ratio. The early life of growing 

turkeys is considered crucial and needs special care to get them off to a good start (Farghly and Mahrose, 

2017). Turkey chicks during post-hatch period are slow in learning to eat because weakened vision, so, 

starvation or dehydration and subsequent reduction in growth and increased mortality can occur if they 

couldn’t find the feed easily. So, different trials have been made to overcome the adverse impacts arising 

from such problem on turkey chicks as well as the consequences on marketing performance. Early feed is 

desirable to enhance growth performance, productivity and development of the intestines and immune 

system (Jull-Madsen et al., 2004; Farghly and Abou-Kassem, 2014; Farghly and Mahrose, 2017; Farghly 

and Abdelfattah 2017) and improves the resistance of birds to pathogen agents (Uni and Ferket, 2004). 

Aspects such as the color and odor of the feed appear to be likely feedback mechanisms. The latter 

can be used to create learned associations that can be employed to influence feed consumption in 

situations where the bird is allowed to be discriminatory in feed selection (Chadd, 2007). In study of bird 

DNA, Max-Planck-Gesellschaft, (2008) found genetic evidence that many species of bird have a high-

developed sense of smell. Smell sense might indeed be considerable to birds compared to other animals, 

that some species of bird use their smell sense to navigate and distinguish individuals (Steiger et al., 

2008). Birds have the ability to detect and respond adaptively to odors (Hagelin, 2007). The latter author 

made a distinction between environmentally derived odors as food and those produced by birds 

themselves as body odors or fecal odor. The response and any reaction to some odors at early ages appear 
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to be innate rather than learning tools (Amo et al., 2011). Steiger et al., (2008) reported smell in avian 

may be a more important sense than generally believed.  

Sight senses is the most important for avian, and this is at least the received wisdom (Max-Planck-

Gesellschaft, 2008). Food recognition in poultry primarily involves vision and the recently hatched chicks 

have an innate preference for food of certain colors (Ferket and Gernat, 2006). One strategy is of interest, 

offering feed in different colors with attractive odors, which can call the attention of turkey chicks to 

detect the presence of offered feed rapidly. Indeed, when new feed is offered, chicks have a strong bias to 

use visual color in learning situations (Marples and Roper, 1996). Also, it is possible, that some feed 

colors might be attractive tools to baby chicks, to recondite and find feed early and reduce the incidence 

of starve-out (Cooper, 1971; Weeks et al., 1997; Khosravinia, 2007; Lecuellea, et al.,  2010). To 

maximize the profit of turkey projects, the offered feed should be in green color (Farghly and Mahrose, 

2017). In ostrich, chicks are being attracted to bright green foliage and a secondary response apparently 

being taste (Cilliers and Angel, 1999). 

To the best of our knowledge, data on the effect of feed odors and colors and their interactions on FC 

and then performances of growing turkey chicks are scarce. Considering the importance of attractiveness 

of the offered diet on rapid feed access by turkey chicks, this study investigated various feed odors and 

colors which likely may increase growth performance and the final output. 

 

MATERIALS AND METHODS 

 

This experiment was conducted at the Research Poultry Farm, Poultry Production Department, 

Faculty of Agriculture, Assiut University, Assiut, Egypt. A total number of 180 one-day old unsexed 

native turkey chicks (local breed) were used in present study. Turkey chicks were divided into six equal 

treatments in a 3×2 factorial arrangement experiment (3 replicates of 10 chicks each). Birds were 

allocated in three main groups according to feed odor (non-odor, molasses and fish odors) and then each 

main group was divided into two sub-groups corresponded to non-colored feed and green colored feed, 

respectively. Vaccinations program were done according to the different stages of age under supervision 

of a licensed veterinarian. Coloring agent which added in the feed is healthy artificial colors, which 

usually supplemented to human feeds (produced by Star Aromatic Company, Bader city, Egypt, Mob; 

(0020201006907654), Tel fax; (0020228642136). Odor agents (natural molasses and fish odor sources) 

were hung in stock of feeders. All chicks had free access to fresh drinking water and given the 

experimental diet as presented in Table (1) from 0 to 16 weeks of age. 

All birds were raised in floor pens (2 m
2
) under similar environmental and managerial conditions on 

deep litter floor of 7-8 cm thickness. During the first three days, all chicks were exposed to continuous 

lighting (24 h/day); thereafter, the photoperiod was decreased gradually (one h/wk) until 12 hrs 

lighting/day, with light intensity of 5-10 Lux.  

Body weight (BW) was recorded on individual basis at 0, 4, 8, 12 and 16 weeks of age, besides 

mortality rate (%) was recorded daily. Feed consumption (FC) was recorded, and body weight gain 

(BWG) as well as feed conversion ratio (FCR, g feed/g gain) were calculated monthly during the 

experimental period. Plumage condition was measured at 12 and 16 weeks of age, by evaluating the 

feather distribution over the body, using a scale from 1(completely feathered) to 5 (featherless). Body 

temperature (ºC) was estimated at 12 and 16 weeks of age, by using a thermometer inserted into the 

rectum for 2 minutes at a depth of 2 cm in midday.  At 16 weeks of age, three birds per treatment were 

taken as representative samples and slaughtered. The carcass was dissected manually and the following 

criteria were recorded: carcass weight and dressing percentage ((carcass weight + giblets weight)/live 

body weight) x 100; weights of liver, heart, gizzard and abdominal fat. Sensory evaluation was carried 

out, in which a test panel consisting of five panelists judged the meat samples for color, flavor, 

tenderness, juiciness, and acceptability of broiler meat with grades of 10 points. The procedures of tonic 

immobility were described by Benoff and Siegel, (1976). Heterophil: lymphocyte (H/L) ratios cells were 

described by Campbell (1995). 

Statistical analysis:  

Data were subjected to ANOVA by applying the General Linear Model Procedure of SAS software 

(SAS Institute, version 9.2, 2009). Duncan (1955) was used to detect differences among means of 

different groups. The percentages of studied traits were transformed to Arcsin values. All data were 

analyzed using factorial design according to as the following model: 

http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T48-502Y2TM-1&_user=1052409&_coverDate=07%2F31%2F2010&_rdoc=1&_fmt=high&_orig=search&_origin=search&_sort=d&_docanchor=&view=c&_searchStrId=1560215005&_rerunOrigin=google&_acct=C000051060&_version=1&_urlVersion=0&_userid=1052409&md5=1161304d480406b56ba3fa7d0d473205&searchtype=a#aff1
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Yijk =  +Gi +Mj+ (GM)ij +Eijk 

Where: Yijk =observation;  = overall mean; Gi = feed odor effect (i = 1, 2 and 3); Mj= feed color effect 

(j=1and 2); (GM)ij = feed odor × feed color interaction; and Eijk = experimental error. 

 

Table (1): Composition and calculated analysis of the experimental diet. 

* Broiler concentrate contains: 52% crude protein, 1.6% crude fiber, 6.1%  ether extract, 7%   calcium,   3.5% 

available phosphorus , 1.5% methionine, 2.1% methionine and cystine, 3.0% lysine and 2416 kcal/kg metabolizable 

energy.   

Each Kilogram of the broiler concentrate contains the following levels of vitamins and minerals: vit. A 130,000 IU; 

D3 26,000 IU; vit. E 120 IU;  vit B12  150  µg;  vit.  K3  MSB  16 µg;  vit  B2  50 µg; capantothenate B3 120 µg; 

nicotinic  acid  PP  250 µg ; thiamine  B1  25  µg;  folic  acid  15 µg; pyridoxine B6 15 µg; betain-Choline- HCl 

5000 µg; Mn 700 µg;Zn 600 µg; Fe 400 µg;; Cu 40 µg; Iodine 7 µg; Co 2 µg; Se 1.5 µg; B.H.T. 1250 µg; Zinc 

baciteracin 150 µg. 

** Calculated according to NRC (1994). 

 

RESULTS AND DISCUSSSION 

 

Body weight (BW) and Body weight gain (BWG):  

The results presented in Table (2) showed significant differences (P<0.01) in BW and BWG as 

affected by feed odors at 12 and 16 weeks of age for BW, as well as at 8-12 and 12-16 weeks of age for 

BWG. Birds fed diets of molasses or fish odors had higher values of BW and BWG. Regarding feed color 

effect, insignificant differences (P>0.05) in BW and BWG were observed, except at 16 weeks of age for 

BW. Group of birds fed green color had heavier BW than those fed non color feed. BW and BWG of 

birds fed green feed with molasses and fish odors significantly (P≤0.05) exceeded those of non-color and 

odor feed at 12 and 16 weeks of age (Table 2).  

Supplementing feeds with colors or/ and odors during the first days particularly promotes BWG 

leading to increasing the marketing BW. Different feed odors and colors can affect tactile and visual cues 

in birds, which can lead to modifications in feed intake and growth (Farghly and Mahrose, 2017). Birds 

have the ability to detect and respond adaptively to odors (Hagelin, 2007), where the odor can affect avian 

food choice in different ways (Marples and Roper, 1997) and that might be the reason of increasing 

growth rate of turkeys fed green diet with molasses or fish odors in the current work. The results of this 

work showed that feed odor improved growth rate of turkeys. Our results were supported by those of 

Farghly et al. (2016a) who reported chicks fed on a commercial starter supplemented with molasses had 

higher BW and BWG than the control group. Also, Farghly et al. (2016b) indicated that birds fed feed 

with fish odor throughout the experimental period had superior BW and BWG when compared to those 

fed non-odor feed or feed with yolk odor. Feed with odors may contribute to improve the growth 

performance of turkey chicks via increasing early feed consumption during the first days of age, 

consequently the effects on the gastrointestinal tract and physiological functions of the digestive tract in 

broilers (Farghly and Glaal 2016). Also, the latter authors found that supplementing diets with odors of 

skim milk, molasses, fresh egg and fresh fish meat significantly (P 0.05) increased BW and BWG as 

compared to the control group. Kabuage et al. (2000) indicated that the inclusion of molasses in broiler 

Ingredient (%) 

Yellow corn 60.0 

Soybean meal (44%) 19.0 

Concentrate 20.0* 

Salt 0.25 

Minerals mixture 0.25 

Premix  mixture 0.50 

Total 100 

Calculated analysis** 

Protein  ( %) 24.0 

ME (Kcal/ Kg) 2900 

Crude fiber 2.71 

Calcium ( %) 1.61 

Available phosphorus ( %) 0.67 



Farghly 

 

 
822 

diets resulted in heavier (P≤0.05) BW of broilers at 8 weeks of age. Similar results were also obtained by 

Chee et al. (2010) who found that birds performed well as fed on a balanced diet contained molasses. The 

results of Bonos et al. (2010) revealed that the highest final BW was attained by birds fed on a diet 

supplemented with molasses. 

Turkey birds exhibited short-term preferences for lighter colored feeds, at a free choice test (Chagneau 

et al., 2003). Color greatly affects the acceptability of the feed (Farghly and Mahrose, 2017). Farghly and 

Abou-kassem (2014) and Farghly and Mahrose (2017) found insignificant differences (P>0.05) in BW 

and BWG for all the feed color groups except at 14 and 16 weeks of age. Abdelfatah and Farghly (2016) 

and Farghly and Abdelfattah (2017) reported that birds fed yellow feed color had significantly the highest 

BW and BWG when compared to those of non-colored, red and green groups. On the other hand, broiler 

chicks were consistently gained more weight after 7 days when fed red colored feed rather than uncolored 

feed (Khosravinia, 2007). However, Retnani et al. (2009) and Farghly and Sharara (2016) found that 

coloring did not give the significant influence to BWG and final body weight. 

 

Table (2): Body weight and daily body weight gain of native turkeys as affected by feed odor, color 

and their interactions 

  a, b and c Means within each column for each division with no common superscripts are significantly different (P≤0.05). 

Feed consumption (FC) and feed conversion (FCR):  

The obtained results in Table (3) indicated insignificant differences in FC and FCR values due to feed 

colors, while significant differences in FC and FCR values due to feed odors, colors and their interactions. 

FC of birds fed green feed significantly increased than those of uncolored feed as well as birds fed green 

feed with fish odors significantly exceeded those of untreated feed with better FCR. The olfactory sense 

in birds may be more important in relation to feeding behavior than has generally been supposed (Marples 

and Roper, 1997). Some avian species can distinguish a variety of odors (Roper and Marples, 1997) and 

chicks can imprint onto an olfactory stimulus. It is believed that the color attracts newly hatched chicks to 

the feed; thereby encouraging them to eat more (Farghly and Mahrose, 2017). This could be considering 

as a useful technique for increasing FC and improving FCR of turkeys. Avian have higher visual or 

sighting capabilities compared with mammals (Chagneau et al., 2006), so birds depend mainly on the 

visual sense for obtaining information about food (Wenzel, 1971) but most potential foods have a 

recognizable odor as well as a characteristic appearance with which to attract or deter predators (Marples 

and Roper, 1997). A preference for green feed color over red one was observed in turkeys (Cooper, 

1971), which is the reason to stimulate feed intake initiation of newly hatched chicks. Several possible 

mechanisms have been implicated in the control of appetite and feed intake of birds. Some of the signals 

Weight gain (g, wks) Body weight (g, wks) 
 Treatment 

12-16 8-12 4-8 0-4 16 12 8 4 0 

Feed odor: 

42.79
 b
 33.50

 b
 22.29 13.57 3194.4

 b
 1996.2

b
 1058.2 433.9 53.98 Non odor, N 

45.28
 a
 36.06

 a
 22.18 13.88 3341.0

 a
 2073.1

 a
 1063.4 442.3 53.78 Molasses, M 

46.24
 a
 36.06

 a
 22.70 13.75 3378.4

 a
 2083.8

 a
 1074.0 438.5 53.45 Fish, F 

5.16 3.37 2.30 1.54 193.76 122.91 82.06 45.98 3.94 SE 

0.0010 0.0001 0.432 0.552 0.0001 0.0002 0.5589 0.6099 0.7559 P value 

Feed color: 

44.50 34.91 22.06 13.65 3276.7
 b
 2030.8 1053.2 435.5 53.46 Non color, N 

45.05 35.50 22.72 13.82 3332.5
 a
 2071.2 1077.1 440.9 54.02 Green, G 

5.34 3.56 2.28 1.54 207.19 127.08 81.22 45.90 3.93 SE 

0.4897 0.2677 0.052 0.460 0.0524 0.0644 0.0501 0.4377 0.3343 P value 

Color X  odor interactions: 

42.46
c
 33.84

 bc
 21.91 13.49 3181.2

 c
 1992.3

c
 1044.8 431.4 53.80 N X  N 

44.13
bc

 35.69
 a
 21.63 13.75 3279.2

  bc 
 2043.5

bc
 1044.1  438.5 53.43 N X  M 

46.89
 a
 35.21

 ab
 22.64 13.70 3369.6

 ab
 2056.7

bc
 1070.8 436.8 53.13 N X  F 

43.12
 bc

 33.16
 c
 22.68 13.65 3207.5

c
 2000.0

c
 1071.5 436.4 54.17 G  X  N 

46.43
 a
 36.43

 a
 22.73 14.00 3402.8

 a
 2102.7

ab
 1082.6 446.1 54.13 G  X  M 

45.58
 ab

 36.92
 a
  22.76 13.80 3387.3

 a
 2111.1

a
 1077.3 440.1 53.77 G  X  F 

5.14 3.35 2.28 1.55 191.81 121.68 81.59 46.29 3.96 SE 

0.0032 0.0001 0.229 0.877 0.0001 0.0003 0.2915 0.8957 0.9085 P value 
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reach at the cerebral cortex or hypothalamus and enhance those nerves that pass through the 

hypothalamus, from where other nerve networks transmit information to the organs of digestion and 

absorption (Farghly and Mahrose, 2017). These signals come directly from the food itself (color, shape 

and odor), whereas others originate from the intestinal tract following the ingestion of food (Ferket and 

Gernat, 2006). Hens discriminated colour more than shape when they had to choose between two objects 

(Dawkins and Woodington, 1997). One of the main three phases of feed intake is identifying the food 

using sensorial detection which follows by apprehending and then swallowing (Farghly and Mahrose, 

2017). Lecuelle et al., (2011) concluded that a change in the feed color can induce a short-term decrease 

in FC, and the continuity in the color of feed could be a good way to lessen a reduce in feed consumption 

during a feed changeover. FC for orange feed color was decreased when compared to the yellow, red and 

green ones (Khosravinia, 2007) found that the. Weeks et al., (1997) and Farghly and Abdelfattah (2017) 

indicated that most of birds choose the yellow feed, when different colored feeds were introduced to 

them.  

 

Table (3): Feed consumption and feed conversion ratio of native turkeys as affected by feed odor, 

color and their interactions. 

a and b Means within each  column for each division with no common superscripts are  significantly different (P≤0.05). 

 

The improvement in FCR at late ages, noted with the use of feed odors may be due to improving FC at 

early ages, consequently length and weight of the gizzard, intestine, proventriculus, liver and pancreas 

increase in the first days of the age (Nitsan et al., 1991a). Digestion and absorption of nutrients in early 

age rely on pancreatic enzyme activity (Nitsan et al., 1991b). Pancreatic enzymatic reserve in the baby 

chick (at hatching) such as trypsin, chymotrypsin, amylase and lipase is weak. These secretions 

stimulated by feed intake dramatically, which are observed in the first days of age (Jull-Madsen et al., 

2004). Domestic chicks show enhanced neophobia towards odors that are linked with chemical defense 

and the birds innately avoid odors that are naturally associated with danger (Marples and Roper, 1996). 

The latter authors indicated that none of the odors used (2-methoxy-3-sec-butyl pyrazine, 2-methoxy-3-

isobutyl pyrazine, almond oil, vanilla oil and thiazole) seemed to be intrinsically aversive. The odors used 

in the current work are considering examples of adaptive olfactory responses to environmental odors. Our 

obtained results were in agreement with the findings achieved by Farghly et al., (2016a) who found that 

feed with molasses had little effect on FC on birds than for those fed control diet. Farghly et al. (2016b) 

showed that birds fed feed with fish odor throughout the experimental period had superior FCR values as 

compared with birds fed non-odor feed or feed with yolk odor. Molasses and fish odors feed have been 

shown to improve FCR by up to main points, possibly due to an increased palatability. The results of feed 

Feed  conversion (g, wks) Feed consumption (g/bird/day, wks) 
 Treatment 

12-16 8-12 4-8 0-4 12-16 8-12 4-8 0-4 

Feed  odor : 

3.43 3.61 3.48 2.79 
b
 146.60 

b
 120.97  77.48 

b
 37.88 

b
 Non odor, N 

3.33 3.45 3.69 2.91 
ab

 150.71 
ab

 124.39  81.85 
a
 40.36 

a
 Molasses, M 

3.36 3.47 3.68 3.02 
a
 155.05 

a
 124.85  83.43 

a
 41.50 

a
 Fish, F 

0.125 0.152 0.174 0.138 3.71 3.36 3.07 2.02 SE 

0.3865 0.1659 0.089 0.0397 0.0048 0.1269 0.0119 0.0209 F value 

Feed color: 

3.35 3.50 3.63 2.85 148.91 121.98 79.95 38.94 Non color, N 

3.39 3.52 3.61 2.96 152.67 124.82 81.89 40.88 Green, G 

0.128 0.165 0.198 0.156 4.73 3.42 3.86 2.31 SE 

0.5192 0.7385 0.848 0.1762 0.1113 0.0971 0.3020 0.0941 F value 

Color X  odor interactions: 

3.4 3.51 
ab

 3.51 2.72 144.11
c
 118.77

b
 76.96

b
 36.60 

b
 N X  N 

3.35 3.44 
ab

 3.73 2.87 147.77
c
 122.66 

ab
 80.70 

ab
 39.39 

ab
 N X  M 

3.3 3.54 
ab

 3.63 2.98 154.85 
ab

 124.52 
ab

 82.18 
ab

 40.84
a
 N X  F 

3.46 3.72
a
 3.44 2.87 149.10

bc
 123.18 

ab
 78.00

b
 39.15 

ab
 G  X  N 

3.31 3.46 
ab

 3.66 2.95 153.64 
ab

 126.12 
a
 83.00 

ab
 41.33

a
 G  X  M 

3.41 3.39
b
 3.72 3.06 155.25

a
 125.18 

a
 84.67

a
 42.16

a
 G  X  F 

0.133 0.144 0.188 0.139 3.13 3.18 3.19 1.89 SE 

0.6924 0.0528 0.395 0.1288 0.0046 0.1514 0.0513 0.0417 F value 
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efficiency as affected by feed odors are in agreement with the findings of Farghly and Glaal (2016) who 

found that feed odor influenced FCR in broilers.  

Abdel Rahman (1984) revealed that the increase in FC of broiler chicks could be attributed to the 

palatability effect of molasses. Men and Su (1992) found that FCR was satisfactory by early 

supplementing the duck diets with molasses diets. However, Kabuage et al., (2000) found non-significant 

effects in FC and FCR due to inclusion of molasses in broilers. In agreement with our results, several 

investigations indicated that colored feed did not significantly change FC and FCR (Lecuellea et al., 

2010; Farghly and Abou-kassem, 2014; Farghly and Sharara, 2016 and Farghly and Mahrose, 2017). In 

contrast, Abdelfatah and Farghly (2016) and Farghly and Abdelfattah (2017) reported that feed color 

treatments significantly changed FC and FCR of broilers. The improvement in FCR at late ages, noted 

with the use of feed odors may be due to improving FC at early ages, consequently length and weight of 

the gizzard, intestine, proventriculus, liver and pancreas increase in the first days of the age (Nitsan et al., 

1991a). Digestion and absorption of nutrients in early age rely on pancreatic enzyme activity (Nitsan et 

al., 1991b). Pancreatic enzymatic reserve in the baby chick (at hatching) such as trypsin, chymotrypsin, 

amylase and lipase is weak. These secretions stimulated by feed intake dramatically, which are observed 

in the first days of age (Jull-Madsen et al., 2004). Domestic chicks show enhanced neophobia towards 

odors that are linked with chemical defense and the birds innately avoid odors that are naturally 

associated with danger (Marples and Roper, 1996). The latter authors indicated that none of the odors 

used (2-methoxy-3-sec-butyl pyrazine, 2-methoxy-3-isobutyl pyrazine, almond oil, vanilla oil and 

thiazole) seemed to be intrinsically aversive. The odors used in the current work are considering examples 

of adaptive olfactory responses to environmental odors. Our obtained results were in agreement with the 

findings achieved by Farghly et al., (2016a) who found that feed with molasses had little effect on FC on 

birds than for those fed control diet. Farghly et al. (2016b) showed that birds fed feed with fish odor 

throughout the experimental period had superior FCR values as compared with birds fed non-odor feed or 

feed with yolk odor. Molasses and fish odors feed have been shown to improve FCR by up to main 

points, possibly due to an increased palatability. The results of feed efficiency as affected by feed odors 

are in agreement with the findings of Farghly and Glaal (2016) who found that feed odor influenced FCR 

in broilers.  

Abdel Rahman (1984) revealed that the increase in FC of broiler chicks could be attributed to the 

palatability effect of molasses. Men and Su (1992) found that FCR was satisfactory by early 

supplementing the duck diets with molasses diets. However, Kabuage et al., (2000) found non-significant 

effects in FC and FCR due to inclusion of molasses in broilers. In agreement with our results, several 

investigations indicated that colored feed did not significantly change FC and FCR (Lecuellea et al., 

2010; Farghly and Abou-kassem, 2014; Farghly and Sharara, 2016 and Farghly and Mahrose, 2017). In 

contrast, Abdelfatah and Farghly (2016) and Farghly and Abdelfattah (2017) reported that feed color 

treatments significantly changed FC and FCR of broilers. 

Carcass characteristics and meat quality traits:  

No significant differences (P>0.05) were found neither in carcass traits nor in meat quality due to feed 

odors, colors and their interaction, except in liver percentage, meat color and flavor (Table 4). Liver 

percentage and meat flavor were increased in birds fed diets with molasses and fish odors than those of 

the non-odor group (Table 4). Score of meat color was higher in birds fed green feed than those of the 

other group. Birds fed green feed with molasses or fish odor had the highest values of liver percentage 

and meat color and flavor scores (Table 4). 

In consistency with the present findings, Farghly et al. (2016b) showed insignificant differences in all 

carcass traits. In contrast, Farghly et al. (2016a) indicated that carcass traits of the birds fed on a starter 

ration supplemented with molasses were relatively higher than those of the control group. Farghly and 

Glaal (2016) reported that molasses and fresh fish supplementation broilers had superior dressed carcass, 

gizzard and liver percentages. Incorporation of high levels of molasses generally induced the same 

previously mentioned changes due to the improvement in the digestive organs and induced slight 

increases in liver and viscera weights (Alvarez, 1976 a and b). Abdel Rahman (1984) reported that dietary 

molasses did not affect dressing percentage. Bonos et al. (2010) reported that dietary molasses 

significantly (P≤0.05) decreased liver percentage, but had no effect on dressing percentage. 

The current results are on the same line with those of Farghly and Abou-kassem (2014) and Farghly 

and Mahrose (2017) who showed insignificant differences in the percentages of dressed carcass, heart, 

liver, gizzard and abdominal fat as well as, most of the meat quality traits due to different feed colors. On 

contrary, Abdelfatah and Farghly (2016) and Farghly and Abdelfattah (2017) found that feed color 

significantly influenced carcass, liver and gizzard percentages of broiler chicks. 

http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T48-502Y2TM-1&_user=1052409&_coverDate=07%2F31%2F2010&_rdoc=1&_fmt=high&_orig=search&_origin=search&_sort=d&_docanchor=&view=c&_searchStrId=1560215005&_rerunOrigin=google&_acct=C000051060&_version=1&_urlVersion=0&_userid=1052409&md5=1161304d480406b56ba3fa7d0d473205&searchtype=a#aff1
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T48-502Y2TM-1&_user=1052409&_coverDate=07%2F31%2F2010&_rdoc=1&_fmt=high&_orig=search&_origin=search&_sort=d&_docanchor=&view=c&_searchStrId=1560215005&_rerunOrigin=google&_acct=C000051060&_version=1&_urlVersion=0&_userid=1052409&md5=1161304d480406b56ba3fa7d0d473205&searchtype=a#aff1
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T48-502Y2TM-1&_user=1052409&_coverDate=07%2F31%2F2010&_rdoc=1&_fmt=high&_orig=search&_origin=search&_sort=d&_docanchor=&view=c&_searchStrId=1560215005&_rerunOrigin=google&_acct=C000051060&_version=1&_urlVersion=0&_userid=1052409&md5=1161304d480406b56ba3fa7d0d473205&searchtype=a#aff1
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T48-502Y2TM-1&_user=1052409&_coverDate=07%2F31%2F2010&_rdoc=1&_fmt=high&_orig=search&_origin=search&_sort=d&_docanchor=&view=c&_searchStrId=1560215005&_rerunOrigin=google&_acct=C000051060&_version=1&_urlVersion=0&_userid=1052409&md5=1161304d480406b56ba3fa7d0d473205&searchtype=a#aff1
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Table (4): Carcass and meat quality of native turkeys as affected by feed odor, color and their 

interactions. 

  a, b and c Means within each column for each division with no common superscripts are significantly different (P≤0.05). 

Health and physiological aspects:  

The data found in Table (5) showed that the differences in plumage conditions, H / L Ratio and tonic 

immobility among the experimental groups were significant (P≤0.05) as affected by feed color than those 

of non-color group. The average of plumage conditions of birds fed green feed was significantly (P≤0.05) 

lower than those of non-color group. No significant differences (P>0.05) were found in body temperature 

and plumage conditions among the experimental groups due to the effects of feed odors, colors and their 

interactions. While, H / L Ratio and tonic immobility of birds fed diets with odors and their interactions 

with colors. Mortality rates of the studied treatments ranged between 0.00 to 10.00 %.  

The current results of feed odors are in close agreement with the previous outcomes of Farghly and 

Glaal (2016) who showed insignificant differences in plumage condition and mortality rate. Farghly et al. 

(2016a) found that mortality rate of the chicks fed on a starter ration supplemented with molasses was 

decreased as compared to those of the control group. Also, Farghly et al. (2016b) reported that broilers 

fed feed with molasses and fish odors throughout the experimental period had superior livability 

percentages as compared to those fed non-odor feed or feed with yolk odor. Otherwise, the latter authors 

concluded that no significant differences were existed in plumage condition values. However, Pérez and 

San Sebastian (1970) found no apparent health problems due to the use of molasses. Farghly and Abou-

kassem (2014) found that feed color insignificantly affects values of H / L ratio. Also, Farghly and 

Abdelfattah (2016) observed that birds fed red colored feed had significant high value of tonic 

immobility. 

Immunity starts to develop during the embryogenesis and continues for the first days of age. Useful 

impacts of early nutrition could be heightened through improving immune system and resistance of birds 

to pathogen agents (Uni and Ferket, 2004). Feed provides nutrients for the growth and development of 

both primary and secondary lymphoid organs (Farghly and Mahrose, 2017). Immunity of baby chicks at 

hatch, digestive system needs feeding for rapid development, especially the mucosal immune system. It 

has been found that delayed feeding impairs the intestinal development as well as development of the gut-

associated lymphoid tissues like bursa of Fabricius and cecal tonsils. So, delayed feeding directly 

suppresses immunity (Jull-Madsen et al., 2004), and in turn, colored feed enhances turkey chicks to eat 

and keep livability. The current findings are in consistency with those of Farghly and Abou-kassem 

Meat quality score Carcass traits (%) 
 Treatment 

Juiciness Tender Flavor Color Fat Gizzard Liver Heart Dressed 

Feed  odor: 

7.93 8.00 7.80
b
 7.83 1.81 2.31 1.97

b
 0.24 75.50 Non odor, N 

8.10 8.03 8.30
a
 8.00 1.92 2.59 2.30

a
 0.24 76.30 Molasses, M 

8.03 8.13 8.07
ab

 8.00 1.87 2.51 2.35
a
 0.23 75.86 Fish, F 

0.76 0.82 0.75 0.87 0.41 0.37 0.22 0.02 1.44 SE 

0.6913 0.8069 0.0402 0.6957 
0.900

7 0.4199 0.0195 0.9834 0.6332 
F value 

Feed color: 

8.00 8.04 7.98 7.40
b
 1.81 2.37 2.14 0.23 75.45 Non color, N 

8.04 8.07 8.13 8.38
a
 1.92 2.57 2.27 0.24 76.33 Green, G 

0.75 0.82 0.77 0.72 0.39 0.36 0.27 0.02 1.36 SE 

0.7802 0.8976 0.3406 0.0001 
0.568

8 
0.2417 0.3367 0.6042 0.1877 F value 

Color X odor interactions: 

8.00 7.93 7.73
b
 7.33

b
 1.78 2.22 1.98

bc
 0.23 75.12 N X  N 

8.00 8.20 8.13
 ab

 7.60
b
 1.76 2.44 2.19

bc
 0.23 75.67 N X  M 

8.00 8.00 8.07
 ab

 7.27
b
 1.91 2.44 2.26

ab
 0.23 75.55 N X  F 

7.87 8.07 7.87
 ab

 8.33
a
 1.85 2.4 1.96

c
 0.24 75.87 G  X  N 

8.20 7.87 8.47
a
 8.40

a
 2.08 2.75 2.41

ab
 0.24 76.93 G  X  M 

8.07 8.27 8.07
 ab

 8.40
a
 1.83 2.58 2.45

a
 0.24 76.18 G  X  F 

0.76 0.82 0.76 0.73 044 0.39 0.23 0.02 1.51 SE 

0.9090 0.7546 0.0551 0.0001 0.95 0.691 0.091 0.99 0.764 F value 
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(2014) and Farghly and Mahrose (2017) who found insignificant differences in plumage condition among 

the experimental feed color groups. Also, results of Farghly and Mahrose (2017) regarding the effect of 

feed color on body temperature did not reach the significance level. In contrast, Farghly and Abou-

kassem (2014) observed that the differences in body temperature among the experimental feed color 

groups were significant; where the average body temperature of green feed group was significantly 

(P≤0.05) lower than those of red and non-color groups. Farghly and Mahrose (2017) and Farghly and 

Abdelfattah (2017) found comparable findings with the present results, where mortality rate of the studied 

feed color groups ranged between 3.33 and 6.66%.  

 

Table (5):  Plumage condition, body temperature, and mortality rate of native turkeys as affected 

by feed odor, color and their interactions 

a and b Means within each  column for each division with no common superscripts are  significantly different (P≤0.05). 

 

CONCLUSION 

 

It could be concluded from the current study that the native turkey chicks prefer green feed with 

molasses or fish over traditional feed. Access to feed in green color with molasses or fish odors after 

hatch exhibited obvious effects on growth performance. Consequently, feeds for turkey chicks should be 

in green color with molasses or fish odors during growing period. Finally, the feeding on green colored 

feeds with molasses or fish odors for turkey chicks may be recommended. 
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  الزوهى فى التغذيت الوبكزةرعايت كتاكيت  فياستخدام لوى ورائحت الغذاء كوسائل جذب 

 

  محمد فزغلى علن الديي فزغلى

 .هصز  - أسيوط – جاهعت أسيوط  - كليت الزراعت - الدواجيقسن إًتاج 

 

غزاء يخخهف انٌٕ ٔانشائحةت أ انخةذا م نخقٛٛى اعخجابت كخاكٛج انشٔيٗ ن كخكٕث سٔيٗ بهذٖ عًش ٕٚو غٛش يجُظ 222اعخخذاو عذد  حى

انكخاكٛج انٗ ثلاثةت يجةايٛ  . حى حقغٛى اعبٕع 22جٕدة انهحى, ٔ بعض انخصائص انصحٛت حخٗ عًش انًُٕ, صفاث انزبٛحت, أداء عهٗ  بُٛٓى 

ٗ اثٍُٛ ححج يجًٕعت حبعةا سئٛغٛت طبقا نشائحت انغزاء )بذٌٔ سائحت, سائحت يٕلاط, ٔ سائحت عًك( ٔ يٍ ثى قغًج كم يجًٕعت سئٛغٛت ان

انطٛةٕس انًغةزاِ عهةٗ علائةا بشائحةت انًةٕلاط أ انغةًك أٔضحج انُخائج انًخحصم عهٛٓةا أٌ   .نٌٕ ا ضش( راث نهٌٕ انغزاء )بذٌٔ نٌٕ ٔ

انهٌٕ ٗ علائةا بة.  انطٛةٕس انًغةزاِ عهة, اعةخٓلا  انعهةف ٔانكفةاءة انخحٕٚهٛةتكاَج راث قٛى عانٛت يعُٕٚا نٕصٌ انجغى, انضٚادة فٗ ٔصٌ انجغةى

 ٔ اعةخٓلا  انعهةف ٔصٌ انجغةى ٔ انضٚةادة فةٗ ٔصٌ انجغةىفٗ ٔصٌ انجغى عٍ انًغةزاِ عهةٗ علائةا بةذٌٔ نةٌٕ. يعُٕٚا  اعهٙكاَج  الا ضش

 انغٛةش يعايهةت عُةذ عًةش انخغةٕٚا.انعلائةا نهطٕٛس انًغزاِ عهٗ علائا بانهٌٕ الا ضش ٔسائحت انًٕلاط أ انغةًك كاَةج اعهةٙ يعُٕٚةا عةٍ 

,  انخةذا م بٛةُٓى. َخٛجت نهٌٕ ٔسائحةت انغةزاء أ ٔ طشأة( ٔ عصٛشٚت) صفاث انزبٛحت ٔ جٕدة انهحىبعض رٔ حأثٛش غٛش يعُٕ٘ عهٗ  أنكُٓ

دسجةت نةٌٕ انهحةى َغبت انكبذ ٔ سائحت انهحى صادث فٗ انطٛةٕس انًغةزاِ عهةٗ علائةا بشائحةت انًةٕلاط أ انغةًك عةٍ انًجةايٛ  بةذٌٔ سائحةت. 

فٗ انطٕٛس انًغزاِ عهٗ انعهف الا ضش عٍ انًجايٛ  الا شٖ. انطٕٛس انًغزاِ عهٗ انعهف الا ضش بشائحةت انًةٕلاط أ انغةًك  كاَج اعهٗ 

انًغةزاِ  نهطٛةٕس , ا خبةاس انخةٕ ,  َغةبت  لاٚةا انٓخشٔفٛملانهًٛفٕعةٛجحانةت انةشٚ . ٔ دسجةت نةٌٕ ٔ سائحةت انهحةى كاَج اعهٗ فٗ َغب انكبذ

,  لا ٕٚجذ ُْةا  حةأثٛش يعُةٕٖ فةٗ دسجةت حةشاسة انجغةى .يعُٕٚا عٍ انًغزاِ عهٗ علائا بذٌٔ نٌٕافضم ضش كاَج عهٗ علائا بانهٌٕ الا 

بألا ةز بعةٍٛ الاعخبةاس ححغةٍ الاداء, اَةّ ًٚكةٍ اٌ  َخٛجةت  نشائحةت انغةزاء.  حانت انشٚ ,  َغبت  لاٚةا انٓخشٔفٛملانهًٛفٕعةٛج, ا خبةاس انخةٕ 

ٌٕ انغزاء الا ضش بشائحت انًٕلاط أ انغًك  عٍ انخقهٛذٖ. ا ٛشا, ٕٚصٗ بانخغزٚت عهٗ انعلائةا راث اٌ انشٔيٗ انًحهٗ ٚفضم نَغخخهص 

 .انهٌٕ الا ضش بشائحت انًٕلاط أ انغًك نهشٔيٗ  لال فخشة انًُٕ 


