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Agro-processing by-products such as tomato pomace (TP) contain high levels of protein, fat and 

bioactive compounds such as phenolics, lycopene, and beta-carotene. Accordingly, the inclusion 

of TP in lamb diets has the potential to improve the feed utilization, and growth performance in 

finishing lambs. This study was, therefore, designed to investigate the maximum tolerance level 

of TP in finishing lambs using nutrient utilization and growth performance as indicators. A 

feeding trial was conducted using 35, five months old ram lambs (22.8 ± 5.6 kg) to evaluate 

changes in feed intake, weight gain, and feed conversion ratio (FCR) in response to incremental 

levels of TP. The lambs were randomly assigned to five diets which were formulated including 

milled tomato pomace in the conventional lamb finisher diet at 0 (TP0), 15 (TP15), 30 (TP30), 45 

(TP45), and 60% (TP60) on a dry matter basis. Overall, TP45 had the highest (679.36 kg) total 

feed intake while TP60 had the least (510.22 kg) total feed intake. Tomato pomace inclusion had 

a significant effect (P < 0.05) on weight gain in weeks 1 – 4 but not (P > 0.05) in weeks 5 – 9. 

Lambs fed TP containing diets had the highest overall weight gain (OWG) and a lower overall 

FCR when compared to the control diet (TP0). Based on the improved weight gain, feed intake 

and FCR, it was concluded that TP inclusion in lamb diets enhances feed utilization and growth 

performance of lambs and the optimum TP inclusion is 33%. 
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Introduction 
 

The cost of feed in small ruminant enterprises is of great concern as it affects the profitability of such 

enterprises. It is estimated that feed accounts for 64% of the total production cost in small ruminant 

enterprises. Therefore, for sustainable food security, the use of cheaper alternatives that will improve feed 

efficiency and animal production in feed formulations must be explored. Agro-processing by-products have the 

potential of being a solution to the animal nutrition problem (Ajila et al., 2012). Furthermore, they have proven 

to be an essential source of protein for livestock (Sindhu et al., 2002). Tomato pomace is the by-product 

remaining after the processing of tomato into juice, paste and sauce (Nobakht & Safamehr, 2007). Tomato 

pomace contains valuable nutritional compounds, such as fibre (59.0%), protein (19.3%), sugars (25.7%), 

pectins (7.6%), fat (5.9%), minerals (3.9%) and antioxidants (e.g., lycopene) (Del Valle et al.,2006). Therefore, 

it is a promising source of bioactive compounds with antioxidant and antimicrobial potential. Tomato pomace 

has a high fibre content and dietary fibre influences nutrient utilisation of a diet (Noblet & Senach, 

2005). Lambs require a minimum amount of fibre to ensure rumen functioning (Jeon et al., 2019). Fiber can 

act as an antinutritional factor as it often encapsulates nutrients in cell walls of plant-based feed ingredients. 

Furthermore, fibre (neutral detergent fibre) has a direct influence on dry matter intake and consequently the 

energy intake (Tedeschi et al., 2019). 

Feed intake, weight gain and feed conversion ratio are important economic traits that determine the 

profitability of meat sheep production enterprises (Talebi, 2012).  Voluntary feed intake (VFI) in growing 

animals provides the animal with the nutrients needed for tissue growth and development according to its 

genetic potential. Animal weight gain is dependent on the amount of feed that the lamb consumes but intake 

varies with the physical size of the animal and along with changes in maintenance requirements during growth 

(Finlayson et al., 1995). Supplementation of barley-based diets with tomato pomace at a rate of 200 g/kg 

ration had similar nitrogen retentions and growth performance parameters to soybean protein in young lambs 

up to the body weight of 28 kg (Fondevilla et al., 1994). The inclusion of 20% tomato pomace in ewe diets 

improved their milk fat and essential fatty acid contents (Romano et al.,2010). Furthermore, tomato pomace 

can be included in adult goats at a level of 100 g without causing digestive disturbances (Ventura et al.,2009). 

It is of vital importance to determine the maximum tolerance level of tomato pomace in finishing lamb diets 

due the variable factors such as fibre. Therefore, this research study, was designed to determine the feed 

utilization and growth performance of finishing lambs fed diets containing incremental levels of tomato 

pomace. 

 

Materials and Methods 
 

Study site and source of ingredients  

The research study was conducted at Grootfontein Agricultural Development Institute, located in the 

Greater Karoo regions of the Eastern Cape province of South Africa. The geographical coordinates are 31° 

47′ South, 25° 02′ East. Annual temperatures range from -4°C to 42°C, while annual rainfall ranges between 

169 and 347mm. Fresh tomato pomace (TP) containing the peel, seed and pulp of the whole tomato fruit was 

collected from Tiger Brands tomato processing plant (Musina, Limpopo) whose geographical coordinates are 

22° 21′ South 30˚ 1′ East. The tomato pomace was sun-dried by being spread on a plastic sheet. Samples for 

proximate analysis were taken after sun-drying.  
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Experimental design and diet formulation 

Thirty-five (35) ram lambs (5 months old) were sourced from a farm in Stutterheim (Eastern Cape, South 

Africa) and used in this study. The lambs were randomly assigned to five diets in a completely randomized 

design such that each diet had 7 replications, with the lambs housed as experimental groups resulting into five 

groups of animals. The diets were formulated by a commercial feed manufacturing company, Simple Grow 

Agricultural Services in Pretoria (Gauteng, South Africa). A conventional lamb finisher diet was used as the 

control diet. Treatment diets were formulated by substituting protein source in the conventional finisher diet 

with dried tomato pomace at 15%, 30%, 45%, and 60% on a dry matter basis. The diets were formulated to 

meet the nutritional requirements of growing fattening lambs (NRC, 2007) and were iso-caloric and iso-

nitrogenous. The lambs were adapted to their respective diets for a period of 10 days and measurements 

commenced on day 11- 73. The nutritional composition of tomato pomace is shown in Table 1.1. The iso-

nitrogenous and iso-energetic experimental diets were formulated to contain graded levels of TP as follows: 

TP0 = Commercial lamb diet without TP; TP15 = Commercial lamb diet containing 15% TP; TP30 = 

Commercial lamb diet containing 30% TP; TP45 = Commercial lamb diet containing 45% TP; and TP60 = 

Commercial lamb diet containing 60% TP as shown in Table 1.2. 

 
Table 1. Nutritional composition of tomato pomace 
 

1Parameters (%) Tomato pomace 

Dry matter 90.41 

 CP 21.55 

 Crude fat 11.57 

 NDF 49.48 

ADF 38.59 

ADL 19.65 

Organic matter 4.22 

 Calcium 0.55 

 Phosphorus 0.51 

 Potassium 0.96 

Sodium 0.10 
 

1Parameters: CP = crude protein; NDF = neutral detergent fibre; ADF = acid detergent fibre 

 
Feeding and sheep management  

Fresh water was provided ad libitum throughout the experimental period. Dietary treatments were 

provided twice daily at 0800h and 1400h. The feed offered was weighed before feeding and the refusals were 

collected every morning and weighed.  Average group feed intake was measured daily, and live weights were 

measured weekly before feeding. All the lambs were weighed at the beginning of the trial (initial body weight) 

and subsequently weighed weekly (Tal-Tec LS4, 0.1 kg readability (one decimal place) supplied by Tal-Tec 

SA, Brits, SA). 

 
Proximate analysis 

The dry matter (DM), crude protein (CP), neutral detergent fibre (NDF), acid detergent fibre (ADF), acid 

detergent lignin (ADL), metabolizable energy (ME), organic matter (OM) and mineral content of tomato 

pomace and the diet samples were determined in the Animal Science laboratory of the North-West University.  

For laboratory DM determination, approximately 1 g of each treatment sample was placed into pre-weighed 

crucibles and oven-dried at 105°C for 12 hours. After 12 h, the crucibles were taken from the oven and placed 
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into the desiccator to cool and then weighed. The loss in weight was measured as moisture content and DM 

was calculated as the difference between the initial sample and moisture content. Organic matter content was 

determined by ashing the dried samples in a muffle furnace set at 600°C for 6 h. After 6 h, the crucibles were 

removed from the furnace and placed into a desiccator to cool and thereafter weighed. The loss in weight was 

measured as OM content and the residue was measured as ash. Total nitrogen content was determined using 

the standard macro-Kjeldahl method (AOAC. 2005; method no. 984.15) and converted to crude protein (CP) 

by multiplying the percentage N content by a factor of 6.25. Neutral detergent fibre and ADF were determined 

by refluxing 0.45 - 0.5 g of samples weighed in ANKOM F57 filter bags with neutral detergent and acid 

detergent solutions for 60 min and 75 min, respectively, using the ANKOM2000 Fibre Analyser (ANKOM 

Technology, New York) according to van Soest et al. (1991) and α-amylase was added during NDF 

determination. Acid detergent lignin was determined by treating the ADF residue in ANKOM F57 filter bags 

with 72% sulphuric acid to dissolve the cellulose and estimated after drying in an oven set at 105°C for a 

period of 12 h. The energy content was determined using a bomb calorimeter and measured as kilocalories 

(kcal).  

 
Table 2. Ingredient composition (kg/ton as-fed) of tomato pomace-containing diets 
 

1Dietary treatments 

Ingredients TP0 TP15 TP30 TP45 TP60 

Yellow maize 8.0%        392.50 350.81 336.05 321.30 306.71 

Wheat bran 15%                       178.07 120.08 94.74 69.39 43.37 

Molasses syrup                 80.00 80.00 80.00 80.00 80.00 

Soya O/C 47%                   100.00 60.00 45.00 30.00 15.00 

Tomato pomace                   0 142.00 197.43 252.86 308.70 

Eragrostis hay                 100.00 100.00 100.00 100.00 100.00 

Lucerne meal                   100.00 100.00 100.00 100.00 100.00 

Acid buffer                      6.00 6.00 6.00 6.00 6.00 

Ammonium chloride              10.00 10.00 10.00 10.00 10.00 

Ammonium sulphate               3.00 3.00 3.00 3.00 3.00 

Kynofos 21 elite (MDCP 21%)           0.20 

Limestone                      24.15 21.06 20.42 19.77 19.03 

Magnesium oxide 51%            0.74 1.51 1.82 2.13 2.44 

Salt course                    5.00 5.00 5.00 5.00 5.00 

Summer lick premix             0.33 0.33 0.33 0.33 0.33 

Salinomycin 12%                0.16 0.16 0.16 0.16 0.16 

Stafac 500 (Virginiamycin)   0.05 0.05 0.05 0.05 0.05 
 

1Dietary treatments: TP0= Commercial lamb diet without TP; TP15 = Commercial lamb diet containing 15% TP; TP30 = 

Commercial lamb diet containing 30% TP; TP45 = Commercial lamb diet containing 45% TP; and TP60 = Commercial 

lamb diet containing 60% TP 

 
Mineral content was analysed by using the dry ashing macro and trace minerals methods. following the 

guidelines provided by the Agri-Laboratory Association of Southern Africa (Agri-LASA, 1998). Samples that 

were used to determine the DM were further incinerated in a muffle furnace for 12 h. The ash was weighed 

and digested with 1 mL of 55% nitric acid and 10 mL of 32% hydrochloric acid using a Microwave Reaction 
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System Model 3000. Samples were digested for 45 minutes, cooled, and transferred into respective 

volumetric flasks (100 mL). which were eventually topped-up with distilled water and left standing for 24 h to 

allow the sediment to settle down. After 24 h, samples were slowly transferred to McCartney bottles without 

disturbing the sediment. The concentrations of Ca, P, K, Na and Fe were then determined using an ICP Mass 

Spectrometer (Perkin-Elmer. 1982. NexION 300Q).  

 
Feed intake 

Feed intake per group was measured weekly by subtracting the weight of feed leftovers from that of the 

feed offered per week. The weekly group feed intake was calculated as: 

𝐹𝑒𝑒𝑑 𝑖𝑛𝑡𝑎𝑘𝑒 (𝐷𝑀) =
𝐹𝑒𝑒𝑑 𝑜𝑓𝑓𝑒𝑟𝑒𝑑 − 𝐹𝑒𝑒𝑑 𝑜𝑓𝑓𝑒𝑟𝑒𝑑 

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑎𝑦𝑠
 

 

Average daily weight gain 

The initial live weight of the lambs was recorded at the start of the experiment. Thereafter weekly weights 

were measured in the morning before feeding at 0800h throughout the feeding period. The average daily 

weight gain (ADWG) was calculated as: 

𝑨𝐷𝑊𝐺 =
𝑊(𝑇) − W(𝑡0)

𝑇 − 𝑡0
 

Feed conversion ratio 

Feed conversion ratio (FCR) per group of animals per period was calculated as: 

FCR =
Feed intake

Weight gain
 

 

Statistical analysis 

The NORMAL option in the Proc univariate statement was used to test for normality of the measure 

parameters. Weight gain and overall weigh gain data was analyzed using the general linear model procedure 

of SAS (2010). The linear statistical model employed was as follows:  

 

Yik = µ + Di + Eij 

 

Where, Yik = dependent variable; µ = population mean, Di = effect of diets and Eik = random error 

associated with observation ik assumed to be normally and independently distributed.  

The weight gain and overall weight gain data was evaluated for linear and quadratic effects using polynomial 

contrasts. Response surface regression analysis (Proc RSREG; SAS 2010) was applied to determine the 

optimum TP inclusion level according to the following quadratic model: 

y = c + bx + ax2  

 

Where, y = response variable; a and b are the coefficients of the quadratic equation; c is the intercept; x is 

the TP inclusion level and -b/2a is the x value for optimal response. For all statistical tests, significance was 

declared at P < 0.05. 
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Results  
 

Table 3 shows that the diet containing 60 % tomato pomace had the highest NDF (253.95 g/kg DM) and 

ADF (171.29 g/kg DM) content. The diet containing 0% tomato pomace had the highest calcium content 

(12.48 g/kg DM) while the same calcium content was observed across all the remaining dietary treatments.  
 

Table 1. Chemical composition (g/kg DM unless otherwise stated) of tomato pomace-containing diets 
 

2Dietary treatments 

1Parameters TP0 TP15 TP30 TP45 TP60 

Dry matter 874.46 880.99 879.78 878.58 877.38 

ME (MJ/kg) 10.50 10.50 10.50 10.50 10.50 

 CP 150.0 150.0 150.0 150.0 150.0 

 Fat 24.90 51.55 46.75 41.98 37.22 

 NDF 168.06 208.74 223.82 238.90 253.95 

ADF 77.08 120.86 137.65 154.44 171.29 

 Calcium 12.48 12.0 12.0 12.0 12.0 

 Phosphorus 3.48 3.30 3.31 3.35 3.76 

 Iron (mg/kg) 101.73 59.31 76.13 74.86 82.58 

 

1Parameters: ME = metabolizable energy; CP = crude protein; NDF = neutral detergent fibre; ADF = acid detergent fibre. 
2Dietary treatments: TP0 = diet containing 0% tomato pomace; TP15 = diet containing 15% tomato pomace; TP30 = diet 

containing 30% tomato pomace; TP45 = diet containing 45% tomato pomace; TP60 = diet containing 60% tomato pomace. 

 

Table 4 shows the average group feed intakes of lamb diets containing graded levels of tomato pomace. 

TP15 had the highest feed intake on week 1 (55.27 kg), week 2 (80.77 kg) and week 4 (87.01 kg) when 

compared to other TP diets. Overall, TP45 had the highest (679.36 kg) total feed intake, followed by TP15 

(675.74 kg), TP30 (615.48 kg), TP0 (574.98 kg) and TP60 (510.22 kg) which had the least total feed intake. 
 

Table 4. Effect of tomato pomace containing diets on average group feed intake (kg) 
 

1Dietary treatments 

Week TP0 TP15 TP30 TP45 TP60 

1 51.49 55.27 52.42 46.65 34.12 

2 64.5 80.77 61.68 70.45 58.91 

3 70.93 83.94 76.46 93.28 65.53 

4 70.72 87.01 71.70 76.41 56.30 

5 64.65 78.55 83.38 89.56 63.62 

6 68.48 83.83 65.22 88.86 62.88 

7 61.63 69.15 71.55 78.22 55.79 

8 65.39 74.23 70.01 75.75 57.72 

9 57.19 62.99 63.06 60.18 55.35 

Total feed intake 574.98 675.74 615.48 679.36 510.22 

 

1Dietary treatments: TP0 = diet containing 0% tomato pomace; TP15 = diet containing 15% tomato pomace; TP30 = diet 

containing 30% tomato pomace; TP45 = diet containing 45% tomato pomace; TP60 = diet containing 60% tomato pomace 
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Table 5 and 6 shows that TP inclusion had significant (P < 0.05) differences on weight gain (WG) from 

week 1 to week 4. There was no effect (P > 0.05) on WG from week 5 to 9 and on the overall weight gain. 

TP30 had the highest WG in week 1 (4.07 kg), 7 (2.53 kg) and 9 (2.09 kg). In week 1, TP60 was significantly 

different (P < 0.05) to TP15, TP30 and TP45 which were similar (P > 0.05) and similar (P > 0.05) to TP0, 

which was also similar (P > 0.05) to TP60. In week 2, TP30 was significantly different (P < 0.05) to TP15 and 

TP60, which were similar (P > 0.05) and both similar (P > 0.05) toTP0 and TP45, which were similar (P > 

0.05) and similar (P > 0.05) to TP30. In week 3, TP15 had the least (0.56 kg) WG but significantly different (P 

< 0.05) from all the other TP levels, which were similar (P > 0.05). However, in week 4, TP15 had the highest 

WG (3.08kg) and was again significantly different (P < 0.05) from all the other TP levels, which were similar (P 

> 0.05).  

 
Table 5.  Level of significance of effects on weight gain of lambs fed diets containing TP 
 

 1Parameters 

Week Weight gain 

1 ** 

2 ** 

3 ** 

4 *** 

5 NS 

6 NS 

7 NS 

8 NS 

9 NS 

Overall weight gain NS 

 

1Parameters: NS = P > 0.05; * = P < 0.05; ** = P < 0.01; *** = P < 0.001 

 
Table 6. Weight gain (kg) of lambs fed diets containing tomato pomace 
 

1Dietary treatments  

Week TP0 TP15 TP30 TP45 TP60 2SEM 

1 2.78ab 3.51b 4.07b 3.24b 1.15a 0.47 

2 1.23ab 2.87b 0.78a 2.56ab 3.17b 0.50 

 3 2.85b 0.56a 2.46b 2.50b 3.17b 0.43 

 4 0.77a 3.08b 1.87a 0.77a 0.87a 0.34 

 5 0.63 0.39 0.67 1.76 0.79 0.39 

6 1.60 1.42 1.55 1.82 1.52 0.29 

 7 2.15 2.19 2.53 2.37 2.35 0.39 

 8 1.59 1.11 2.01 2.12 2.14 0.39 

 9 1.90 1.66 2.09 1.64 1.03 0.34 

Overall WG 15.47 16.84 18.03 18.79 16.18 1.43 
 

1Dietary treatments: TP0 = diet containing 0% tomato pomace; TP15 = diet containing 15% tomato pomace; TP30 = diet 

containing 30% tomato pomace; TP45 = diet containing 45% tomato pomace; TP60 = diet containing 60% tomato pomace 
2SEM = Standard error of mean 
a.b.c Means in a row with different lowercase superscripts denote significant differences (P < 0.05) 
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Table 7 and 8 show that there were significant linear and quadratic effects on weight gain in week 1 [ 𝑦 =

2.628 (±0.46) + 0.112𝑥(±0.04) − 0.002(±0.00)𝑥2; R2 = 0.31; P =0.0004] in response to TP inclusion in 

diets. There were no linear and quadratic effects (P > 0.05) on weight gain in week 2 and week 5 – 7 in 

response to TP inclusion in diets. Furthermore, there were no linear and quadratic effects (P > 0.05) on overall 

weight gain in response to TP inclusion in diets. There were significant quadratic effects on weight gain in 

week 3 [𝑦 = 2.295 (±0.49) − 0.056𝑥(±0.04) + 0.001(±0.00)𝑥2; R2 = 0.11; P =0.049] and week 4 [𝑦 =

1.343 (±0.43) + 0.066𝑥(±0.03) − 0.001(±0.00)𝑥2; R2 = 0.17; P =0.015] in response to TP inclusion in 

diets. However, no linear effects (P > 0.05) were observed. 

 

Table 7. Response of weight gain on lambs fed diets containing tomato pomace 

 

Weight gain 

 1Significance 

Week Linear Quadratic 

1 * *** 

2 NS NS 

3 NS * 

4 NS ** 

5 NS NS 

6 NS NS 

7 NS NS 

8 NS NS 

9 NS NS 

Overall WG NS NS 
 

1Significance: NS = P > 0.05; * = P < 0.05; ** = P < 0.01; *** = P < 0.001 

 

Table 8.  Regression of weight gain (kg) of lambs fed diets containing tomato pomace 

 

                                 Weight gain    

Duration Quadratic equation R2 P value X Min/Max 

Week 1 𝑦 = 2.628 (±0.46) + 0.112𝑥(±0.04)

− 0.002(±0.00)𝑥2 

0.31 0.0004 1.4 

Week 3 𝑦 = 2.295 (±0.49) − 0.056𝑥(±0.04)

+ 0.001(±0.00)𝑥2 

0.11 0.049 25 

Week 4 𝑦 = 1.343 (±0.43) + 0.066𝑥(±0.03)

− 0.001(±0.00)𝑥2 

0.17 0.015 33 

 
Table 9 shows the feed conversion ratio (FCR) of lambs fed diets containing graded levels of tomato 

pomace. Lambs fed TP0 had the highest FCR in week 4 (15.37) and the least in week 1 (3.10). TP15 had the 

highest FCR in week 3 (20.99), week 5 (26.18), week 6 (9.01) and week 8 (9.28), whilst the least FCR was 

observed in week 4 (4.03). TP30 had the highest FCR at week 2 (11.21), week 6 (6.04) and the least FCR at 

week 1 (1.84). TP45 had the highest FCR in week 5 (7.28). TP60 had the highest FCR at week 5 (13.54) and 

the least FCR at week 2 (3.10), week 3 (3.45), week 7 (3.96) and week 8 (4.51).  
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Table 9. Feed conversion ratio of lambs fed diets containing tomato pomace 
 

1Dietary treatments 

Week TP0 TP15 TP30 TP45 TP60 

1 3.10 2.24 1.84 2.06 4.94 

 2 8.96 3.98 11.21 3.94 3.10 

 3 4.17 20.99 4.49 5.33 3.45 

 4 15.37 4.03 5.47 4.15 10.83 

 5 17.96 26.18 17.53 7.28 13.54 

 6 6.77 9.01 6.04 6.94 6.83 

 7 4.78 4.49 4.04 4.71 3.96 

 8 6.96 9.28 4.97 5.12 4.51 

 9 5.02 5.43 4.32 5.23 8.93 

Overall FCR 6.40 5.73 4.87 5.17 5.25 
 

1Feed conversion ratio: TP0 = diet containing 0% tomato pomace; TP15 = diet containing 15% tomato pomace; TP30 = 

diet containing 30% tomato pomace; TP45 = diet containing 45% tomato pomace; TP60 = diet containing 60% tomato 

pomace 

 

Table 10 shows the effect of tomato pomace diets on the overall WG and FCR. The overall WG and FCR 

of the lambs ranged from 15.46 -18.78 kg and 4.87 - 6.20, respectively. Lambs fed TP45 had the highest 

overall WG (18.78 kg) whilst lambs fed TP0 had the least overall WG (15.46 kg). Lambs fed the control diet 

(TP0) had the highest overall FCR (6.20) whilst those fed TP30 had the least overall FCR (4.87). 

 
Table 10. Effect of tomato pomace containing diets on overall FCR and weight gain 
 

 1Dietary treatments 

 TP0 TP15 TP30 TP45 TP60 

2Overall WG (kg) 15.46 16.84 18.03 18.78 16.18 
3Overall FCR 6.40 5.73 4.87 5.17 5.25 

 

1TP inclusion: 0 = diet containing 0% tomato pomace; 15 = diet containing 15% tomato pomace; 30 = diet containing 30% tomato 

pomace; 45 = diet containing 45% tomato pomace; 60 = diet containing 60% tomato pomace, 2Overall WG = overall weight gain, 
3Overall FCR = overall feed conversion ratio 

Discussion 

 

The determination of growth performance of lambs fed tomato pomace diets is of vital importance to 

determine the efficiency of this agro-processing by-product in small ruminant diets. Tomato pomace has a 

high nutritional value as it contains about 16% crude protein and has a high concentration of bioactive 

compounds such as vitamins, polyphenols, minerals, flavonoids, carotenoids, vitamin C and E (Azabou et al., 

2020; Toor and Savage, 2005).  The highest percentage of carotenoids found in tomato pomace include 

lycopene, α-carotene, β-carotene, lutein, zeaxanthin and β-cryptoxanthin (Dorais et al., 2008).  However, the 

major challenge with using TP as an ingredient in lamb diets is that it is very fibrous and has poor digestibility 

due to the presence of lignin (Cepeda & Collado, 2014). Therefore, it is crucial to determine the optimum 

inclusion level of tomato pomace in small ruminant diets to not negatively affect their growth performance and 

health status. 

 



Buthane et al.                       Effects of Tomato Pomace Powder on Growth Performance Responses in Finishing Sheep 

 

 
 

Res. Agric. Livest. Fish.    Vol. 12, No. 3, December 2025: 353-365. 
 

362 

 

 

Dry matter intake of fibrous biomass depends on factors such as palatability, rate of digestion and NDF 

concentration (Decruyenaere et al., 2009; Tedeschi et al., 2019). In this study, lambs fed TP45 (679.36 kg) 

had the highest overall intake followed by TP15 (675.73 kg), TP30 (614.49 kg), TP 0 (574.92 kg) and TP60 

(510.22 kg), which had the least intake. These results agree with Mizael et al. (2020), who concluded that 

inclusion of 60% TP in diets resulted to a decrease in nutrient uptake by lactating ewes. The low intake of 

TP60 could be attributed to its high fibre component. Feed stuff with low digestibility have a low dry matter 

intake due the distension of the rumen-reticulum (Oliveira et al., 2020).  

The results of this study showed a quadratic response on weight gain in week 4 and the optimum weight 

gain was calculated to be 33kg.This suggest that feeding beyond 4 weeks has no positive impact on the 

weight gain of the lambs. Indeed, according to Valenti et al. (2018), there was no differences in the final 

weight between lambs fed commercial concentrates and those that were also supplemented with dried tomato 

pomace after a 36-day trial period. High weight gains in early stages of lamb feedlots are due to 

compensatory growth (Addah et al., 2017). The intake of higher quality feed, increased feed intake, lower 

maintenance requirements and more efficient use of available nutrients, are all factors that can be associated 

with compensatory growth, leading to higher growth rates early in the feeding period (Atti & Ben Salem, 2008). 

 Lambs fed the control diet (TP0) had the least overall weight gain when compared to those fed the tomato 

pomace containing diets. Indeed, dried tomato pomace supplementation in lamb diets showed the potential to 

replace commercial concentrate diets without negatively affecting performance and meat quality (Valenti et 

al.,2018). Lambs fed TP45 (18.79 kg) had the highest overall weight gain followed by TP30 (18.03 kg), TP15 

(16.84 kg), TP60 (16.18 kg) and TP0 (15.47 kg) which had the lowest overall weight gain. This agreed with 

the findings of other research that incremental levels of 5%. 10% and 15% tomato pomace supplementation in 

lamb diets improved the average daily weight gain and total body weight gains as supplementation levels 

increased (Omer and Abdel-Magid, 2015).   

The results of this study indicate that lambs fed the highest TP diet (TP60), had the least overall WG when 

compared to those fed the TP containing diets. Indeed, Mizael et al. (2020) concluded that feeding lactating 

ewe’s 60% TP diets reduced the body weight of the ewes.   This could be attributed to the high fibre content 

that was observed in the TP which resulted into low dry matter digestibility of the offered diet. Indeed, 

Benaouda et al. (2023) showed that incremental levels of fibre in cattle diets results to reduced dry matter and 

fibre digestibility. Nutrient digestibility of growing goats increased when the physical effective neutral detergent 

fibre (peNDF) was reduced from 32.97% to 28.14% (Zhou et al., 2022).  

From week 2 to 6, high FCR values were observed from TP0 (17.96), TP15 (26.18), TP30 (17.53), TP45 

(7.28) and TP60 (13.53). The high FCR values observed could be caused by complications with the lambs 

adapting to their respective diets. Indeed, Brand et al. (2017), observed high FCR values (10.3) due to feed 

adaptation challenges after 21 days of feeding feedlot diets to lambs. Tomato pomace containing diets had a 

lower overall FCR when compared to the control diet (TP0). Indeed, TP containing diets improve the overall 

FCR of growing lambs (Omer & Abdel-Magid, 2015). A low FCR indicates a high efficiency of a feed (Van der 

Westhuizen et al., 2004). Furthermore, it has a huge impact on farming enterprises in relation to optimising 

feed costs (Davison et al., 2023).  Based on the lowest overall FCR, TP30 (4.87), is the most efficient diet 

when compared to the rest of the diets. 
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Conclusion  

 

The inclusion of tomato pomace in lamb diets as a protein source improved the nutritional value of the diet 

by improving the feed intake, weight gain, feed conversion ratio, overall weight gain and overall feed 

conversion ratio. A maximum amount of 33% tomato pomace must be observed as more incremental 

amounts caused decreases in feed intake and subsequent weight gain. This could be attributed to the high 

fibre level found in the tomato pomace. It can thus be concluded that tomato pomace can be a sustainable 

lamb protein source for resource-poor farmers.  
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