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ABSTRACT
Background and Objective: Genetic improvement in poultry can be achieved through selection or
crossbreeding. Understanding the factors that affect growth and carcass characteristics is crucial for
poultry  enterprises.  The  study  aimed  to  investigate  and  compare  the  effect  of  genotype  and  sex
on growth and carcass characteristics of Cosmopolitan (C), Improved Horro (H), %Improved
Horro*Cosmopolitan& (HC), %Cosmopolitan*Improved Horro& (CH), Indigenous (L) and Koekoek (KK)
genotypes   under   on   station   condition   at   Werer   Agricultural   Research   Center   in   Ethiopia.
Materials and Methods: A completely randomized design was used. A total of 720 and 114 chickens were
used for the growth and carcass, respectively. Data on body weight, body weight change, weight gain feed
intake, feed conversion ratio and characteristics were collected and derived. The data collected was
summarized and analyzed by GLM model using SAS software. Results: Koekoek (KK) chickens had the
highest body weight, weight gain and feed intake, with the lowest feed conversion ratio, while Indigenous
chickens (L) had the lowest values. Males exhibited better growth metrics but poorer feed efficiency and
mortality compared to females. Slaughter, dressed and eviscerated weights, as well as individual carcass
parts, were highest in KK and lowest in L, with males outperforming females. Overall, genotype and sex
significantly impact growth and carcass traits. Conclusion: Growth and carcass characteristics are affected
by genotypes, sexes and their interactions.
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INTRODUCTION
The current global human population is 8.00 billion and is expected to be 9.70 billion globally by 2050,
whereas the current human population of Ethiopia is 120 million and will reach 175.50 million by 20401.
In chicken, growth can be defined as a change in the weight of a genotype over time and has a great
impact on the value of the live chicken for both breeding value and retail meat2,3. Genetic improvement
can be made either by selection or crossbreeding4,5. Understanding factors that affect growth and carcass
characteristics is important in poultry enterprise6. Additionally, growth and carcass traits are quantitative
traits that depend on multiple factors such as genetic make-up, sex, age and nutrition7-9. The proportions
and distribution of lean tissue in poultry carcass are crucial factors to consider10. Slow-growing birds
typically exhibit a lower growth rate and require more feed per kilogram of body weight gain compared
to their faster-growing counterparts11-13.
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Edible components of poultry carcasses consist of meat, skin with subcutaneous fat and giblets (gizzard,
liver and heart and may also include abdominal fat in guinea fowl14. The relative proportions of edible and
inedible parts in carcasses vary across poultry species and are an important economic factor15. Muscle
tissue grows more rapidly compared to internal organs and non-edible parts like feathers and blood16.

Selection of the Horro chicken has resulted in a 95% increase in body weight by 16 weeks and a 123%
increase in egg production by 45 weeks of age17. Cosmopolitan chickens, known for their diverse genetic
backgrounds from various domestic breeds worldwide, are capable of producing up to 200 eggs per
year18. The Koekoek genotype (KK), an exotic breed combining White Leghorn, Black Australorp and
Barred Plymouth Rock, serves dual purposes with its large body size (2-3 kg at 24 weeks) suitable for meat
production19,20. In Ethiopia, the weight of the Indigenous chicken is low when compared to exotic chicken21.
The Indigenous chicken is characterized by low meat and egg production performance, live in low input-
output productions, resistant to diseases and highly adaptive to tropical environmental conditions.

In Ethiopia effort has been made to develop and test genotypes or strains that could be tolerant to
tropical environment. The country has implemented different strategies for improving the livestock sector
performance such as selection in the long run and cross breeding. Crossbreeding of chickens to increase
both meat and egg of the intensive and extensive system is still under way22. The Indigenous chicken (L)
was used as a reference based on previous selection and breeding studies23. Since the Cosmopolitan breed
is newly introduced to Ethiopia, initial research is needed to document its growth and carcass
characteristics  before  widespread  use.  Furthermore,  direct  and  reciprocal  crosses  between
Cosmopolitan (C) and Improved Horro (H), Cosmopolitan%*Improved Horro& (CH) and Improved
Horro%*Cosmopolitan& (HC) are being studied to explore variations in growth and carcass traits among
these genotypes and sexes, with comparisons made to Indigenous (L) and Koekoek (KK) genotypes.
Therefore, the objective of this study was to investigate and compare the effect of genotype and sex on
growth and carcass characteristics of different chickens.

MATERIALS AND METHODS
Description of the study areas: The experiment was conducted at Werer Agricultural Research Center
(WARC), Ethiopia from 2021 to 2022. The Werer Agricultural Research Center is located 280 km away from
Ethiopia’s capital, Addis Ababa and is also located at an Altitude of 820 m above sea level and 9E55'N
Latitude and 40E40'E Longitude. The annual rainfall and average minimum and maximum temperatures
for Werer Agricultural Research Center range from 400 to 600 mm and 19.3 to 45EC, respectively.

Experimental animals, managements and sampling procedures
Ethical approval and experimental chicken genotypes: This experiment was managed following the
guidelines approved by the Institutional Animal Care and Use Committee (IACUC) and conducted jointly
with the article reported by Choo et al.24.  The  experimental  animals  were  namely:  I  =  Improved Horro
(H), II = Cosmopolitan (C), III = Koekoek (KK), IV = Indigenous (L), V= Cosmopolitan%*Improved
Horro&(CH) and VI = Improved Horro%*Cosmopolitan&(HC). 

Managements and sampling procedures: Experimental chickens were obtained from the Debre Zeit
Agricultural Research Center. Prior to the experiment, watering and feeding troughs were cleaned,
disinfected and treated for external parasites. Each pen’s floor was covered with 15 cm of disinfected grass
hay to absorb moisture, with replacement as needed. Chickens were allocated 0.25 m² of floor space each
in randomly assigned pens, with 24 pens available, each measuring 7.50 m². All chickens received the same
commercial feed, with formulations adjusted for different growth phases: Starter (20.50% crude protein,
3000 kcal/kg ME), grower (18.80% crude protein, 2950 kcal/kg ME) and finisher (16.00% crude protein,
2800 kcal/kg ME) (Alema feeds Co., Ltd., Debre Zeit, Ethiopia). Vaccinations were administered against
Newcastle disease, Gumboro (Infectious Bursal Disease-IBD) and Fowl Typhoid according to guidelines
from the Ethiopian National Veterinary Institute in Bishoftu, Ethiopia (Table 1). Experimental chickens were
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Table 1: Vaccination schedules for all experimental genotypes 
Day Week Name and type of vaccination Route of administration 
1 1 Marek’s Sub-cutaneous
3 1 NCDV(HB1) Ocular (eye droplet) 
9 2 Gumboro (IBDV) Drinking water
21 3 Gumboro (IBDV) Drinking water
27 3 NCDV(Lasota strain vaccine) Drinking water
45 6 Fowl typhoid Sub-cutaneous
63 8 NCDV(Lasota strain vaccine) Drinking water
90 12 Fowl typhoid Sub-cutaneous
70-105 10-14 Fowl pox Wing web
112-120 16 NCDV (inactivated) Ocular (eye droplet)
NCDV: Newcastle diseases vaccine and IBDV: Infectious bursal disease vaccine 

reared as mixed-sex and subjected to similar management under on-station conditions. Health Stata were
monitored during the entire trial. Feed manufactured by Alema Koudjis; Feed Co., Ltd., Debrezeit, Ethiopia
was used during the entire trial period and supplements were given through drinking water. For growth
study, a  total  of  720  genotypes  and  30  chickens/pen  of  each  genotype  in  a  ratio  of  1  to  5  male 
to female were  considered  in  this  study.  For  the  carcass  characteristics  trial,  a  total  of  144  chickens
(72 males, 72 females) and (24/genotype; 12/sex per genotype) chickens were considered for this study.

Animal welfare, growth and slaughtering procedures: The chickens were slaughtered following the
guidelines approved by the Institutional Animal Care and Use Committee (IACUC) and conducted jointly24. 

Growth characteristics of KK, CH, HC, C, H and L genotypes: Feed provided to the chickens in each
pen, along with feed residual, was recorded before each weighing. Average feed intake (AFI) was
determined by subtracting the residual feed from the amount given. Feed conversion ratio (FCR) was
computed as the grams of AFI per unit of body weight. Average daily gain (ADG) was calculated by
dividing the weight gain in grams by the number of days. Body weight change (BWC) was the difference
between the final and initial body weights. The mortality rate (MR%) was calculated by dividing the
number of deceased chickens by the initial number, then multiplying by 100 to express it as a percentage.

Carcass characteristics of KK, CH, HC, C, H and L genotypes: The chickens were slaughtered following
the guidelines approved by the Institutional Animal Care and Use Committee (IACUC) and the chickens
were fasted for 12 hrs with free access to drinking water. The chickens were weighed at 24 weeks of age.
Moreover, after stunning the chickens were slaughtered and thereafter bled. The chickens were scalded
at   the   recommended   water   temperature   of   53EC.   The   scalded   chickens   were   de-feathered.
The de-feathered carcasses were eviscerated and dissected using dissector blades into various parts such
as breast (with bone and skin), drumstick (with bone and skin), thigh (with bone and skin), back, wings,
giblets (heart, liver and gizzard) and abdominal fat. The different parts were measured using a sensitive
scale (NANBEI; NBT-A200; China) and were expressed in grams (g) and/or percentages. Then, carcasses
were washed and placed in airtight plastic bags and carcasses were chilled for 24 hrs at 4EC. Finally, the
corresponding percent weight of carcass parameters or traits was computed with respect to their live
weight at slaughter (%SW). 

Experimental design: A factorial arrangement with two factors (genotype and sex) in the CRD
(Completely Randomized Design) was used for the study.

Statistical analysis: The data was recorded as per the prepared sheet and was entered into Excel
regularly. The data collected was summarized and analyzed by GLM model using SAS software version
9.00. When the GLM showed a significant difference at p<0.05, Duncan’s multiple range tests were used
for mean separation25.
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The model used for the analysis was:

Yijk = µ+Gi+Sj+(Gi×Sj)+eijk

Where:
Yijk = Response variables
µ = Overall mean
Gi = Effect of genotype (i = 1, 2, 3, 4, 5 and 6)
Sj = Effect of sex (j = 1, 2)
Gi×Sj = Interaction between genotype and sex
eik = Random error

RESULTS AND DISCUSSION
Effect of genotype on growth traits of different chickens at different ages (unsexed age included):
The result of the effect of genotypes on the growth traits of different  chickens  is  indicated  in  Table  2.
The body weight at hatch (BW0) was significantly (p<0.01) the highest for KK, high for HC, CH, C and H
and the lowest for L chicken genotypes. Body weight at hatch varied across genotypes12. The EM and WB
chickens had lower body weight at hatch than the CB chickens25. In line with the study, the differences in
hatch weight of the chickens could be attributed to variations among genotypes and egg sizes26.
Significantly heaviest body weight and body weight change at 8 weeks of age (BW8, BWC8) were recorded
in the KK genotype followed by HC and CH, whereas the lightest body weight and body weight change
at 8 weeks of age were observed in the L genotype followed by H and C. Additionally, the daily weight
gain at 8 weeks of age (ADG8) was significantly (p<0.001) the highest for  KK  (10.43±0.52  g),  higher  for
HC (8.85±0.45 g), high for CH (8.60±0.38 g) and C (8.44±0.25 g), low for H (8.05±0.23 g) and the lowest
for L (6.56±0.29 g) chickens.  The  highest  body  weight  and  body  weight  change  at  16  weeks  of  age
(BW16, BWC16) were demonstrated in the KK chicken followed by HC and CH, whereas the lowest body
weight and body weight change at 16 weeks of age were exhibited in the L chicken followed by H and C.
The daily weight gain (ADG16) was significantly (p<0.001) the highest for KK chicken followed by HC, CH,
C and H, while the ADG16 was notably the lowest for L chicken. The heaviest body weight, body weight
change and daily weight gain at 24 weeks of age (BW24, BWC24) were revealed in the KK chicken followed

Table 2: Effect of genotype on growth traits of KK, CH, HC, C, H and L different chickens (unsexed age included) 
Genotype (Mean±SE)

---------------------------------------------------------------------------------------------------------------- p-value
Koekoek Cosmopolitan* Improved horro* Improved --------

Category genotypes improved horro Cosmopolitan cosmopolitan horro Indigenous G
Traits (0-8 weeks)
BW0 32.79±0.42a 28.98±0.31b 28.63±0.36b 28.51±0.40b 28.86±0.24b 25.77±29c **
BW8 658.36±20.26a 544.83±16.58b 535.24±15.74cb 560.14±17.85b 511.71±13.42c 419.16±11.97d ***
BWC8 625.57±17.54a 515.85±14.73b 506.61±13.26cb 531.63±15.62b 482.42±12.54c 393.39±11.31d ***
ADG8 10.43±0.52a 8.60±0.38cb 8.44±0.25cb 8.85±0.45b 8.05±0.23c 6.56±0.29d ***
Traits (8-16 weeks)
BW16 1766.44±25.06a 1428.63±19.11c 1288.84±15.85cd 1500.34±21.19b 1228.11±15.03d 1013.76±13.59e ***
BWC16 1108.08±24.38a 883.80±18.72bc 753.60±15.46c 940.20±20.19b 716.40±14.85d 594.60±12.91e ***
ADG16 18.48±0.72a 14.73±0.55c 12.56±0.38d 15.67±0.46b 11.94±0.29d 9.91±0.24e ***
Traits (0-24 weeks)
BW24 2319.78±22.36a 1870.59±17.64bc 1665.69±15.58c 1970.53±19.82b 1579.54±13.65d 1311.10±11.96e ***
BWC24 2286.99±18.52a 1841.61±15.29bc 1637.06±13.65c 1942.02±17.13b 1550.68±12.09cd 1285.33±10.11d ***
ADG24 12.71±0.64a 10.23±0.48bc 9.09±0.36c 10.79±0.41b 8.61±0.33d 7.14±0.19e ***
abcdMean under the same category bear different superscript letters are significantly different, ***p<0.001, **p<0.01, SE: Standard
error, BW0, BW8, BW16 and BW24 stand for body weight(g) at hatch, 8, 16 and 24 weeks of age, BWC8, BWC16 and BWC24 stand
for body weight change (g) at 0-8, 8-16 and 0-24 weeks of age, ADG8, ADG16 and ADG24 stand for daily weight gain (g) at 0-8, 8-16
and 0-24 weeks of age
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by HC and CH, whereas the lightest body weight  and  body  weight  change  at 24 weeks of age were
confirmed in L followed by H and C. The daily weight gain at 24 weeks of age (ADG24) was significantly
(p<0.001) the heaviest for KK chicken followed by HC, CH, C and H, while the ADG24 was remarkably the
lightest for L chicken. In line with the study, the differences in BW, BWC and ADG are possibly attributed
to variations in genetic potential26. The combined effect of genotype and feeding might be the reasons
for variations in body weight (BW), body weight change (BWC) and daily weight gain (ADG) among
different strains of chickens and/or birds26.

Effect  of  genotype  and  sex  on  growth  traits  of  KK,  CH,  HC,  C,  H  and  L  chicken  genotypes
(8-24 weeks or sexed age): The result of the effect of genotype and sex on growth traits of different
chickens was presented in Table 3. The highest body weight change and daily weight gain (BWC8-24,
ADG8-24) were noticed in the KK followed by HC and CH, whereas the lowest BWC8-24 and ADG8-24
were discovered in L followed by H and C chickens at sexed ages (8-24 weeks). The KK chicken had
superior feed intake (AFI8-24) to HC and CH but L chicken had the least AFI8-24  followed  by  H  and  C
(8-24 weeks). The KK had better conversion ratio (FCR8-24) compared to CH and HC, whereas L chicken
had the worst FCR8-24 followed by H and C (8-24 weeks). Fast growing chickens had notably higher BWC,
ADG, AFI and better FCR compared to slow growing chickens.  Also, BWC, AFI and FCR were affected by
genotypes27,28. Male chickens exhibited higher BWC8-24, owned more ADG8-24, showed more AFI8-24
and revealed better FCR8-24 compared to females (8-24 weeks). Male chickens had higher BW, ADG and
FI but lower FCR than females29,30. The differences between genders might be attributed to influences of
hormones31. The interactions of genotype and sex had significant effect on BWC8-24, ADG8-24, AFI8-24
and FCR8-24 similar to the results reported by Abdullah et al.32 and Obike et al.33. In contrast, BWC, ADG,
AFI and FCR were unaffected by genotype and sex interactions34. Similarly, there was an insignificant
interaction effect between breed and gender in BWC, ADG, AFI and FCR19.

Effect of genotype on AFI and FCR of different chickens at different ages: Effect of genotype on AFI
and FCR of different chickens at different ages were shown in Fig. 1. The feed intake up to 8 weeks of age
(AFI8) was significantly the highest for KK and HC, higher for CH and C, high for H, while L had the lowest
for AFI8. In addition, the feed intake from 8 to 16 weeks of age (AFI16) was remarkably the highest for KK,
higher for HC, high for CH, low for C, lower for H, but L had the lowest for AFI16. Also, the feed intake up
to 24 weeks of age (AFI24) was considerably the highest for KK, higher for HC and CH, high for C, lower
for H, whereas L had the lowest for AFI24. In line with current finding, the difference in AFI in different age
groups is attributed to the size variation of the chickens12,19. The genotypes with relatively heavier
slaughter weights had relatively higher AFI12,20,25. Furthermore, the variation in AFI of chickens might also
be affected by multiple factors including sex and age11,35. Feed conversion ratio (FCR) is a performance
index that indicates how best feed consumed by birds is utilized for meat production. The feed conversion
ratio up to eight weeks of age (FCR8) was significantly the lowest for KK, lower for HC, low for CH, high
for C and higher for H, while L had the lowest for FCR8. The feed conversion ratio from 8 to 16 weeks of
age (FCR16) was significantly the lowest for KK, lower for HC and CH and high for C and H, but L had the
highest for FCR16. The feed conversion ratio up to 24 weeks of age (FCR24) was significantly the lowest
for KK, lower for HC and CH, high for C and higher for H, whereas  L  had  the  highest  for  L  for  FCR24.
The FCR can be affected by genotypes34. Moreover, exotic breeds had notably better  FCR  than  other
dual-purpose breeds investigated35. The results of this study agreed that genotype significantly affected
FCR. The difference in FCR among genotypes might be due to the effect of genetic manipulation36.

Effect of genotype and sex on morality rate (MR) of different chickens at different ages: The effect
of genotype and sex on mortality rate (MR) of different chickens  at  different  ages  is  shown  in  Fig.  2-3.
The mortality rate up to 8 weeks of age (MR1)  was  significantly  (p<0.01)  the  lowest  for  L  (2.24%)  and
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Fig. 1: Effect of genotype on AFI and FCR at 0-8, 8-16 and 0-24 weeks, respectively

Fig. 2: Effect of genotype on mortality rate at 0-8, 8-16 and 0-24 weeks, respectively

Fig. 3: Mortality rate (%) male and female chickens at 8-24 weeks

H (2.68%), high for C (3.63%) and KK (3.88%) and the highest for HC (4.57%) and CH (4.57%) genotypes.
The mortality rate from 8 to16 weeks of age (MR2) was significantly (p<0.01) the lowest for L (2.17%) and
H (2.41%), low for KK (2.92%), higher for HC (3.39%) and CH (3.87%) and the highest for C (4.11±0.30)
genotypes.  The  highest  mortality  rate  was  recorded  in  Kuroiler  and  Koekoek  but  the  lowest  was
observed in Sasso-R from 8-16 weeks19. The mortality rate up to 24 weeks of age (MR3) was significantly
(p<0.001) the lowest for L (4.41%), lower for H (5.09%), low for KK (6.80%), high for C (7.74%), higher for
CH (8.21%) and the highest for  CH  (8.44%)  genotypes.  The  rate  of  mortality  affected  by  genotypes26.
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Nonetheless, the rate of mortality was slightly influenced among genotypes12.  The  mortality  rate  from
8 to 24 weeks of age (MR8-24) was significantly higher in females (1.98%) than in males (1.15%). The rate
of mortality of birds in the tropics during the rearing period is less than 15%37. The difference in mortality
rate might be due to the combined effect of genetic and non-genetic factors38.

Effect of genotype and sex on carcass characteristics of KK, CH, HC, C, H and L chickens: The
slaughter weight (SW) and dressed weight (DW) were significantly the highest for KK, higher for HC, high
for CH and C and lower for H, but L had the lowest SW weeks of age (Table 4). Consistent with the current
study, PK genotype had meaningfully higher SW and DW compared to others (PK>HR = TL>GF)12. On the
other  hand,  Ho  had  notably  lower  SW  and  DW  than  that  of  others  studied  (Ku  Sa-R<Ko<Ho)19.
The eviscerated weight (EV) was significantly the highest for KK, higher for HC, C and CH, high for H;
however, L had the lowest EV at 24 weeks of age. The EV approved significant variation among
genotypes21. The genotypes with heavy body weight have higher EV compared to lighter weight
genotypes7. Also, EV might be affected due to dietary39. The DW% was significantly the highest for L,
higher for C and CH, high for H and HC, while KK had the lowest DW% at 24 weeks of age. The EV% was
significantly the highest for L, higher for C, high for CH, H and HC,   while  KK  had  the  lowest  EV%  at
24 weeks  of  age. The SW, DW, EV, DW and EV% were significantly higher in males than in  females  at 
24  weeks  of  age. The SW, DW, EV, DW and EV% were significantly influenced by genotype and sex
interaction. The significantly lower proportion of DW and EV heavier chickens from relatively lighter
chickens could be due to the variation of share of the less valuable edible and non-edible carcass cut
parts21. In line with the result, Motsepe et al.6 and Kryeziu et al.19 illustrated that the SW, DW, EV, DW and
EV% were genotype and sex dependent. Genotype by sex interaction could affect SW, DW, EV, DW and
EV% values40,41. On the contrary, SW, DW, EV, DW and EV% were insignificantly varied by genotype and
gender interaction27,29.

Effect of genotype and sex on breast, drumstick and thigh characteristics of KK, CH, HC, C, H and
L chickens: The breast weight (BWT) was significantly the highest for KK, higher for C, high for HC and CH
and lower for H, but L had the lowest BWT at 24 weeks of age (Table 5). The drumstick weight (DWT) was
considerably the highest for KK, higher for HC, high for CH, intermediate for CH, low for C and lower for
H, whereas L had the lowest BWT at 24 weeks of age. The thigh weight (TWT) was substantially the highest
for KK, higher for HC, high for CH, low for C and lower for H, but L had the lowest TWT at 24 weeks of age.
The BWT, DWT and TWT varied among genotypes19. The PK genotype had notably bigger BWT, DWT and
TWT compared to HR, TL and GF genotypes12. The genotypes and sexes with lighter bone frames and fast
runners could have lower sized BWT, DWT and TWT42.

The BWT% was significantly the highest for L, higher for H, high for C, CH and KK, but HC had the lowest
BWT% at 24 weeks of age. The CB had the highest proportion of BWT followed by WB and EB genotypes24.
Conversely, Ross chickens had the highest proportion of BWT compared to JA, medium and ISA dual
chickens. Scholars explained that genotypes with less proportion of BWT might be affected by the size of
less valuable carcass parts43. The DWT% was significantly the highest for KK, higher for HC, high for CH,
low for C and lower for H, whereas L had the lowest DWT% at 24 weeks of age. The proportion of DWT
was profoundly affected by genotypes.

The TWT% was significantly the highest for KK, higher for HC, high for CH and low for C, whereas H and
L had the lowest TWT% at 24 weeks of age. On the other hand, the proportion of TWT slightly differed
across chickens29. The BWT, DWT and TWT were significantly higher in males than in females at 24 weeks
of  age.  In  line  with  the  study,  males  had  substantially  higher  BWT,  DWT  and  TWT  than  females44. 
The  BWT,  DWT  and  TWT%  were  significantly  higher  in  males  than  in  females  at  24  weeks of age.
Agreeably, males had substantially higher BWT, DWT and TWT% than females45. Additionally, males had
significantly higher BWT% than females46. The BWT, BWT, DWT, DWT, TWT and TWT% were significantly 
affected by genotype and sex interaction. In agreement, BWT, DWT and TWT were remarkably influenced
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by breed and sex interaction40. However, the BWT, DWT and TWT% were comparably varied by genotype
and sex interaction29. The difference in breast, drumstick and thigh weights and proportions might be due
to multiple factors such as genotype, sex and their interactions45.

Effect of genotype and sex on carcass components of KK, CH, HC, C, H and L chickens: The wing
weight (wing) was significantly the highest for KK followed by HC and CH, while L had the lowest wing
weight followed by H and C at 24 weeks of age (Table 6). The back weight (back) was significantly the
highest for KK followed by HC and CH, but L had the lowest back weight followed by H and C at 24 weeks
of age. The neck weight (neck) was substantially the highest for KK, higher for HC, high for CH and C and
low for H; however, L had the lowest neck at 24 weeks of age. In line with the finding by Kryeziu et al.19

genotypes with heavy live weights had higher wing, back and neck weights. The wing, back and neck
weights  were  notably  higher  in  males  than  in  females  in  agreement  with  the  study  reported  by
Musundire et al.40. The wing, back and neck were significantly affected by genotype and sex interaction.
The differences in wing, back and neck weights could be attributed to genotype, strain, sex and diets47.
The gizzard weight (gizzard) was significantly the highest for KK, higher for HC, high for CH and C, low for
H, but L had the lowest gizzard at 24 weeks of age. The gizzard was significantly higher in males than in
females at 24 weeks of age. The gizzard was significantly affected by genotype and sex interaction. The
liver weight (liver) was significantly the highest for KK, higher for HC, high for CH, intermediate for C and
low for H, whereas L had the lowest liver at 24 weeks of age. The liver was significantly higher in males
than in females at 24 weeks of age. The liver was significantly affected by genotype and sex interaction.
The heart weight (heart) was significantly the highest for KK, higher for HC and CH and high for C and H;
by contrast, L had the lowest heart at 24 weeks of age. The heart was significantly higher in males than
in females at 24 weeks of age. The heart is significantly affected by genotype and sex interaction. The
abdominal fat weight (AFT) was significantly the highest for KK, higher for HC and CH, high for C and low
for H but L had the lowest AFT at 24 weeks of age. The AFT was noticeably higher in males than in females
at 24 weeks of age. In line with the study of Misztal and Lovendahl48, males had significantly higher AFT
than females. In contrast, females accumulated notably higher AFT than males49. Females deposit similar
AFT to males. The AFT was considerably affected by genotype and sex interaction. Edible offal which
includes gizzard, liver and heart are important components of chicken meat16. Higher gizzard, liver, heart
and AFT weight in chickens with heavy weight12. The direct association between body weight and the
weight of internal organs could be liable to higher edible offal between genotypes and sexes48. The
difference between edible offal and AFT of chickens might be attributed to genetic and non-genetic
factors50. In line with the result of the study Misztal and Lovendahl48, genotypes and sexes with higher
carcass and edible offal increase the edible harvest. The difference in edible offal such as giblets (gizzard,
liver and heart) could be due to breed, age, sex and management. Genotypes and sexes with less
abdominal fat had more lean meat and best for health-conscious consumers23.

CONCLUSION AND RECOMMENDATION
Koekoek (KK) chickens had the highest body weight, body weight change and daily weight gain, followed
by HC, CH and C, with Indigenous chickens (L) and Improved Horro (H) having the lowest. The mortality
rate was lowest in L, followed by H and KK, with CH having the highest. Males had superior growth metrics
and lower feed conversion ratios and mortality rates compared to females. Genotype and sex interactions
significantly influenced slaughter weight, dressed weight, eviscerated weight and individual carcass parts,
with KK consistently outperforming other genotypes. In conclusion, these findings highlight the substantial
impact of genotype and sex on growth and carcass traits, providing valuable reference data for future
genetic and dietary studies. 

SIGNIFICANCE STATEMENT
The present study is significant as it evaluates how genotype and sex influence growth and carcass
characteristics in various chicken breeds, including the newly introduced Cosmopolitan and genetically
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improved Horro chickens. By comparing these with Indigenous and Koekoek chickens, the study provides
essential data on optimizing poultry for meat and egg production in diverse systems. The findings will help
in refining crossbreeding strategies, understanding genetic variations and improving breeding programs.
It is crucial for enhancing poultry productivity and sustainability in Ethiopia and similar regions, offering
valuable insights for future genetic and dietary improvements.
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