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I. INTRODUCTION 
 

Hydric stress is among the main challenges threatening production in drylands and reduces animal 

performance quicker than any other nutrient deficiency [2]. Its combination with heat stress and low fodder 

supplies negatively affects the physiological homeostasis of sheep, consequently compromising their 

productive performance and meat quality. Despite the water scarcity situation in South Africa, there is 

limited information regarding water stress tolerance of South African sheep breeds [1]. This study 

evaluated feed and water intake efficiencies, growth performance and meat quality of South African 

indigenous, indigenous composite and exotic composite sheep breeds subjected to increasing water 

restriction levels under feedlot conditions. 

 

II. MATERIALS AND METHODS 

 

Ninety-five, intact Damara (24; 36.1 ± 2.69), Pedi (24; 22.2 ± 2.93), Meatmaster (24; 31.7 ± 3.35) and 

Dohne Merino (23; 31.8 ± 3.36) lambs were randomly allocated one of the three water restriction levels 

(0, 10% or 20%). The lambs were fed a commercially manufactured pelleted total mixed ration. The lambs’ 

water intake (WI), dry matter intake (DMI) and average daily gain (ADG) were monitored for 42 days 

before humane slaughter. Meat quality attributes were determined on fresh longissimus thoracis et 

lumborum muscle. The PROC GLIMMIX of SAS (v. 9.4) was used for data analysis with breed, water 

restriction and breed × water restriction interaction as fixed effects.  

 

III. RESULTS AND DISCUSSION 
 

There were no interactive effects for all measured parameters presented in Table 1. There was a general 

decline (P ≤ 0.05) in DWI, DMI and final liveweight due to water restriction levels in the order of 0% > 10% 

> 20%. The differences in water intake due to water restriction was expected as animals with the highest 

water restriction consumed the least amount of water. Reduction of feed intake in water-restricted 

ruminants is a known phenomenon which permits the animal to conserve limited water. The decline in 

final weight can be explained by the water restriction influence in DMI. The high moisture content in the 

20% restriction group (P ≤ 0.05), could be due to the fact that lighter carcasses tend to have more moisture 

and less protein than heavier carcasses [2]. The high DWI observed for Dohne Merino compared to other 

breeds (P ≤ 0.05) could be related to the fact that former breed is exotic and less able to manage water 

effieciently under tropical conditions compared indigenous breeds. The DMI which was the highest for 

Damara, intermediate for Dohne Merino, and the lowest for Meatmaster and Pedi in that order (P ≤ 0.05), 

could be explained by variation in live weigh which declined in a similar trend as heavier animals consume 

more feed than lightweight animals. The variation in final weight and ADG, with Damara, Dohne Merino 

and Meatmaster being the highest can be explained by their high DMI [1]. Breed influnced hot carcass 

weight, in the order of Damara, Dohne Merino, Meatmaster and pedi (P ≤ 0.05). This was anticipated for 

Pedi because of its smaller final live weight compared to the rest of the breeds. The rapid growth rate of 

Meatmaster, a novel and early maturing breed, could account for its higher dressing percentage (P ≤ 0.05) 

[1]. The differences in fat for the Damara, Dohne Merino, Meatmaster and Pedi (P ≤ 0.05) can be explained 

by varies in fat deposition among early, medium, and late maturing sheep breeds [2]. The lower pH (P ≤ 

0.05) at 24 h observed for the Dohne Merino compared to all other breeds could be attributed to genotypic 
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effects, as Dohne Merino’s are reported to have lower pH [2]. Dohne Merino had higher (P ≤ 0.05) L* 

values than the rest of the breeds, which was attributed to their higher IMF content and lower pH24 than 

the other breeds. Meat yellowness decreased, following the order of Dohne Merino, Meatmaster, Damara 

and Pedi (P ≤ 0.05), which could be due to disparities in the muscle density of the different genotypes, 

and the Merinos have been reported to have higher yellowness values [3] 
 

Table 1: Effect of water restriction and breed on intake ofgrowth and meat quality attributes of selected South 
African sheep  

 Water restriction level 

SEM 
P-

value 

Breed 

SEM 
P-

value Variable  0 10 20 Damara 
Dohne 
Merino 

Meatmaster Pedi 

DMI 4.10x 3.90y 3.70y 0.05 0.001 4.10a 4.00ab 3.90ab 3.70b 0.10 0.002 

DWI 10.9x 9.50y 8.62z 0.19 0.001 9.80b 11.2a 9.30bc 8.50c 0.28 0.002 

Final 
weight 

44.3x 42.9xy 41.6y 0.70 0.050 49.7a 46.3b 43.8b 31.2c 0.90 0.001 

ADG (g) 318 296 275 14.0 0.096 337a 304ab 292bc 252c 20.9 0.046 

HCW 21.7 21.1 20.5 0.39 0.102 23.8a 22.7a 22.7a 15.2b 0.45 0.001 

Dressing 
% 

49.0 49.3 49.1 0.41 0.879 47.8b 49.0b 51.9a 47.7b 0.48 0.001 

Moisture 75.1xy 74.9y 75.7x 0.18 0.017 75.5 75.4 75.1 75.1 0.21 0.343 

CP 22.0 22.2 21.6 0.20 0.097 22.0 21.8 21.9 22.1 0.22 0.899 

IMF 2.70 2.60 2.40 0.12 0.146 2.40b 2.90a 2.70a 2.2b 0.14 0.003 

Ash 1.10 1.10 1.10 0.01 0.694 1.10 1.10 1.10 1.10 0.01 0.256 

pH24 5.50 5.50 5.50 0.05 0.133 5.60a 5.40b 5.50ab 5.60a 0.06 0.047 

Shear 
force (N) 

35.1 33.7 32.3 2.35 0.699 36.6 29.2 36.7 32.3 2.72 0.163 

L* 36.7 36.9 36.8 0.38 0.957 35.9b 38.2a 36.4b 36.7b 0.43 0.002 

a* 13.2 13.4 14.1 0.60 0.500 13.4 14.3 13.5 13.0 0.67 0.588 

b* 9.60 9.80 9.50 0.26 0.712 9.50ab 10.1a 9.90ab 8.90b 0.30 0.030 
a-b for Breed: least square means in a row without a common letter differ significantly by the Tukey-Kramer test (P ≤ 0.05). x-y 
for water restriction levels: least square means in a row without a common letter differ significantly by the Tukey-Kramer test 
(P ≤ 0.05). DMI - % body weight; DWI - % of LW; Final weight (kg); HCW - Hot carcass weight (kg), IMF - Intramascular fat 
(%), CP - Crude protein (%). 
 

IV. CONCLUSION 
 

Water restriction up to 20% has no adverse effects on meat production and quality. Meatmaster and Pedi 

had low DWI and DMI. Meamaster and Dohne Merino had superior IMF, dressing % and meat tenderness. 

Meatmaster could be the ideal feedlot breed under water-scarce conditions.  
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