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Background

Fat-tailed sheep (FTS) in Greece           
Reared for their milk production
Undervalued meat production 
compared to thin-tailed (TTS)

Relevant 
research data ?



T1EDK-05479

73rd Annual Meeting of EAAP 
Porto, September 5th-9th, 2022

To assess and compare the
carcass quality of FTS and TTS 

reared in Greece

Objective
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146 FTS

97 TTS

• Semi-intensive flocks
• Representative of local 

populations (crossbreds)
• Male & Female
• 5 slaughter weight groups 

(SGs)

Materials & Methods
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146 FTS

97 TTS

• Semi-intensive flocks
• Representative of local 

populations (crossbreds)
• Male & Female
• 5 slaughter weight groups 

(SGs)

Materials & Methods

25%
35%         of
50%      mature
70%   live weight
100%

Roughage
Concentrate mix (16% protein)

Grazing (spring-summer)
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146 FTS

97 TTS

Measurements:
• Wither height
• Hot carcass weight
• Carcass yield
• Carcass length          
• Carcass pH        

Materials & Methods
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146 FTS

97 TTS

Measurements:
• Wither height
• Hot carcass weight
• Carcass yield           (Carcass weight / Live weight) × 100

• Carcass length           Base of neck – base of tail

• Carcass pH        

Materials & Methods
SGs:
25%
35%  included head & viscera 
50%

Non-destructively
1 hour after refrigeration
Medial side of right leg
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Laboratory analyses:
• Muscle histomorphometry 
• Texture Profile Analysis (TPA)
• Meat colorimetry
• Meat pH   
• Meat moisture, lipid & 

protein content      

Materials & Methods
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Materials & Methods

Psoas major samples (FTS: n=34 / TTS: n=42)
Muscle fiber minimum Feret’s diameter 
(ImageJ 1.53k software)

Laboratory analyses:
• Muscle histomorphometry 
• Texture Profile Analysis (TPA)
• Meat colorimetry
• Meat pH   
• Meat moisture, lipid & 

protein content      
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Materials & Methods

Samples from 13th rib (FTS: n=58 / TTS: n=41)
Double compression cycle tests:
Hardness 1          Hardness of meat samples
Hardness 2 during 1st and 2nd bite
Springiness          Recovery after deformation
Cohesiveness         Resistance to deformation
Chewiness         Energy required until swallow 

Laboratory analyses:
• Muscle histomorphometry 
• Texture Profile Analysis (TPA)
• Meat colorimetry
• Meat pH   
• Meat moisture, lipid & 

protein content      
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Materials & Methods

Laboratory analyses:
• Muscle histomorphometry 
• Texture Profile Analysis (TPA)
• Meat colorimetry
• Meat pH   
• Meat moisture, lipid & 

protein content      
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Samples from 13th rib (FTS: n=58 / TTS: n=41)

Lightness (L*)
Redness (a*)

Yellowness (b*)
Chroma
Hue angle

(a*2 + b*2)1/2

arc(b*/a*)
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Materials & Methods

Laboratory analyses:
• Muscle histomorphometry 
• Texture Profile Analysis (TPA)
• Meat colorimetry
• Meat pH   
• Meat moisture, lipid & 

protein content      
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Samples from 13th rib (FTS: n=58 / TTS: n=41)

Non-destructively 
Same point of incision 
2 consecutive measurements         Average
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Materials & Methods

Laboratory analyses:
• Muscle histomorphometry 
• Texture Profile Analysis (TPA)
• Meat colorimetry
• Meat pH   
• Meat moisture, lipid & 

protein content      
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Samples from thigh region 
(M. quadriceps femoris)

(FTS: n=25 / TTS: n=18)

AOAC methods 991.36 & 928.08
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Statistical analyses (R programming language v 4.1.2 – “stats”, “rcompanion”):

• Mann-Whitney U tests           Compare medians of FTS and TTS

• Two-way ANOVA (& Tukey’s) 

or 
Scheirer-Ray-Hare tests            

Materials & Methods

Sex & Interaction: Sex × Sheep population
or
SGs & Interaction: SG × Sheep population
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Results

FTS TTS

Median Interquartile 
range

Median Interquartile 
range

p-value

Carcass yield (%) 53.74 0.13 48.77 0.14 <0.01

Redness—a* 12.44 1.49 13.13 1.85 <0.05

Comparison of FTS with TTS



T1EDK-05479

73rd Annual Meeting of EAAP 
Porto, September 5th-9th, 2022

Results

Trait Effect Sum of 
Squares

df Mean 
Square

F p-value

Wither height (m)
Sheep population 0.01 1 0.01 5.53 <0.05

SG 2.28 4 0.57 269.96 <0.001

SG × Sheep population 0.03 4 0.01 3.45 <0.01

Yellowness—b* SG × Sheep population 11.80 4 2.95 2.56 <0.05

Hue angle SG × Sheep population 0.07 4 0.02 4.63 <0.01

Springiness SG × Sheep population 0.14 4 0.03 3.77 <0.01

Effect of SG & SG × Sheep population (2-way ANOVA)
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Results

Significant pairwise 
comparisons 
(p<0.05)

FTS-TTS within SGs
ü Wither height

SG (%mature live weight)

Effect of SG & SG × Sheep population (Tukey’s post hoc tests)
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Results

Significant pairwise 
comparisons 
(p<0.05)

FTS-TTS within SGs
ü Hue angle

SG (%mature live weight)

Effect of SG & SG × Sheep population (Tukey’s post hoc tests)
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Results

Significant pairwise 
comparisons 
(p<0.05)

SG (%mature live weight)

Effect of SG & SG × Sheep population (Tukey’s post hoc tests)
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Results
Effect of SG & SG × Sheep population (Scheirer-Ray-Hare test)

Trait Effect Sum of 
Squares

df H p-value

Live weight (kg) SG 1,142,662.00 4 231.27 <0.001

Carcass length (m) SG 787,969.00 4 192.88 <0.001

Hot carcass weight (kg) SG 1,093,735.00 4 221.39 <0.001

Carcass yield (%)
Sheep population 36,751.00 1 7.44 <0.01

SG 705,885.00 4 142.86 <0.001
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Results
Effect of SG & SG × Sheep population (Scheirer-Ray-Hare test)

Trait Effect Sum of 
Squares

df H p-value

Carcass pH
SG 48,815.00 4 10.75 <0.05

SG × Sheep population 44,529.00 4 9.80 <0.05

Lightness – L* SG 32,178.00 4 38.23 <0.001

Redness – a* Sheep population 3560.00 1 4.23 <0.05

Meat pH SG 13,493.00 4 16.07 <0.01

Cohesiveness SG × Sheep population 9767.00 4 11.84 <0.05
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Results

Trait Effect Sum of 
Squares

df Mean 
Square

F p-value

Wither height (m) Sex 0.06 1 0.06 4.97 <0.05

Lightness—L* Sex 64.00 1 64.03 7.69 <0.01

Redness—a*
Sex 12.79 1 12.79 6.14 <0.05

Sex × Sheep population 8.40 1 8.40 4.03 <0.05

Yellowness—b* Sex 13.40 1 13.40 12.46 <0.001

Chroma
Sex 19.85 1 19.85 8.07 <0.01

Sex × Sheep population 10.76 1 10.76 4.37 <0.05

Hue angle Sex 0.04 1 0.04 9.39 <0.01

Effect of Sex & Sex × Sheep population (2-way ANOVA)
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Results
Effect of Sex & Sex × Sheep population (Tukey’s post hoc tests)

Significant pairwise comparisons (p<0.05)
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Results
Effect of Sex & Sex × Sheep population (Tukey’s post hoc tests)

Significant pairwise comparisons (p<0.05)
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Results
Effect of Sex & Sex × Sheep population (Tukey’s post hoc tests)

Significant pairwise comparisons (p<0.05)
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Results
Effect of Sex & Sex × Sheep population (Scheirer-Ray-Hare test)

Trait Effect Sum of 
Squares

df H p-value

Live weight (kg) Sex 36,855.00 1 7.46 <0.01

Hot carcass weight (kg) Sex 20,769.00 1 4.20 <0.05

Carcass yield (%)
Sheep population 36,751.00 1 7.44 <0.01

Sex 93,536.00 1 18.93 <0.001

Muscle fiber minimum
Feret’s diameter (μm)

Sex 2569.00 1 5.27 <0.05

Carcass pH Sex × Sheep population 21,223.00 1 4.67 <0.05
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Sheep population affects carcass and meat quality

FTS

ü Higher carcass yield

ü More tender meat 

SGs affected most studied traits

Slaughter weight is key 

Conclusion

TTS

ü More desirable meat color 

Meat production maximization

Waste minimization

Better capitalization
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Find out more

Thank you for your 
attention!
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