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Introduction

Feedlots have emerged as an ideal mitigation option to pursue sustainable and efficient livestock production. This paper aims to elucidate how the establishment and widespread adoption of feedlots have provided solutions to complex problems of food security, animal welfare, and environmental sustainability.





Methods

An observational cross-sectional study compared fecal egg count per gram (EPG), weight gain, and body condition score (BCS) in feedlot and non-feedlot cattle at high throughput abattoirs. Cattle (n = 120) of different age and sex groups, farms, and breeds were selected from two commercial abattoirs (EA1 and EA2) in the Eastern Cape Province.





Results

At EA1, non-feedlot cattle exhibited higher EPG values (323.3±28.9) than feedlot cattle (73.3±13.3), indicating a potentially greater susceptibility to internal parasitic infections. The similar weight gains between feedlot (298.1±4.7) and non-feedlot cattle (287.16±7.79) were attributed to the sufficient natural pasture in the communally raised cattle. However, body condition scores were significantly (P< 0.05) better in feedlot than in non-feedlot cattle. Nonetheless, the feedlot farms of origin had a significant effect (P< 0.05) on the EPG and body condition score values in EA1, with no significant effect in EA2.





Discussion

Moreover, the negative correlation between EPG and body condition scores highlights that as parasite load increases, there might be a subtle tendency for body condition to decrease. These results underscore the importance of feedlots as an effective management strategy to improve animal health and productivity. Further investigations into the factors driving the differences in non-feedlot cattle are needed for informed decision-making in livestock management and abattoir operations.
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1 Introduction

Feedlots in cattle production have become a prominent practice to raise and finish cattle efficiently for the meat industry (Sifiso et al., 2013). South Africa produces approximately 21.4% of the total meat produced on the continent and 1% of global meat production (Saki and Hoffmann, 2020). In addition, livestock industry contributes 34.1% to the total domestic agricultural production and provides 36% of the population’s protein needs (Rich et al., 2022). This makes livestock production one of the most important farming practices for economic growth and food security. The South African Red Meat sub-sector is divided into commercial and smallholder or emerging sectors (RMRDSA, 2018). In both sectors, cattle are vital in meeting the growing global demand for animal-derived products and economic sustainability.

Cattle are pivotal in meeting the ever-increasing global demand for meat and dairy products. Despite the pivotal role played by the beef sector in South Africa, the agriculture industry is currently the most significant negative contributor (12.3%) to the decrease in the gross domestic product (GDP) (-0.4%), primarily due to a decline in the production of animal products and field crops (Stats SA, 2023). The increase in human population in urban and rural communities resulted in an increased demand for fresh meat products, thus requiring an increase in beef cattle slaughtered at the abattoirs. Formidable challenges such as resource depletion, land scarcity, water constraints, and greenhouse gas emissions further affect beef production. The limitations of extensive grazing systems, which often require vast expanses of land and contribute significantly to deforestation, have led to a quest for more efficient and resource-conserving cattle-rearing methods. Feedlots have emerged as an effective solution to ensure a sustainable future for livestock production due to their reduced land requirements while optimizing feed utilization and improving growth rates and animal health (Nyhodo et al., 2014).

While feedlot prominence is evident, there exist research gaps on the impacts of feedlots on factors such as animal welfare, food safety, and environmental sustainability. Some studies involving dairy and beef cattle described the existence of a genetic antagonism between animal resistance to worms and overall postweaning growth (Jackson, 2013), while other researchers have reported low or no correlation between these variables (Heckler et al., 2016; Zapa et al., 2021). The ongoing impact of parasitic diseases on non-feedlot cattle has intrigued an interest in delving into alternative feedlot production systems (Scholtz et al., 2013). The significant parasites that affect cattle rearing in tropical and subtropical regions are gastrointestinal nematodes (Mertz et al., 2005; Charlier et al., 2009; Zapa et al., 2021). The main gastrointestinal nematodes that parasitize bovines are those of the genera Cooperia, Haemonchus, Trichostrongylus, Nematodirus, and Ostertagia. The genus Cooperia (particularly the species Cooperia punctata) is the most prevalent nematode in cattle in several regions of the globe, such as Africa, South America, the United States, and Asia (Wymann et al., 2007; Rabelo et al., 2010; Ramünke et al., 2018). Cattle are more susceptible to parasitic infections, which lead to decreased feed intake, poor weight gain, and compromised immune function, thereby affecting the overall health and productivity of the animals (Zapa et al., 2021; Trindade et al., 2023).

Cattle feedlot conditions have been a subject of considerable interest due to their potential impact on animal performance. This study aims to investigate the hypothesis that feedlot conditions do not significantly affect body condition scores, weight gain, and fecal egg counts of cattle. This paper, therefore, examines the role of feedlots in cattle production, addressing a pressing need for a balanced understanding of their advantages and drawbacks. By shedding light on the differences in health indicators between feedlot and non-feedlot cattle, this study aims to promote sustainable livestock production and pave the way for making informed decisions about management practices. The state of health of cattle before slaughter is also crucial for ensuring well-being of the animals and maintaining the safety and quality of the final meat products (Jaja et al., 2017a) So, the objective of the present study was to evaluate the body condition scores, parasite egg loads (determined by fecal egg counts; eggs per gram in a mixed infection), and weight gain of feedlot and non-feedlot cattle slaughtered at high throughput abattoirs in the Eastern Cape Province, South Africa.




2 Materials and method



2.1 Ethical clearance

The ethical approval to commence the study was applied to the University of Fort Hare Research Ethics Committee (AREC) (JAJ041SMPO01/22/A). Consent to carry out the study was obtained from the relevant abattoirs.




2.2 Study site

The study was conducted from high through-put commercial abattoirs: EA1 abattoir and EA2 abattoir (Figure 1). The EA1 is at 32.97°S and 27.87°E in the Buffalo City Metropolitan Municipality. The EA2 is at 31.54°S and 26.53°E in the Enoch Mgijima municipality in the Chris Hani district of the Eastern Cape Province, South Africa. These abattoirs have long been at the forefront of the industry, upholding high animal welfare and livestock management standards. The records of slaughter for the previous months showed that each abattoir slaughtered at least 300 cattle daily. Approximately 480–850 mm of rainfall is received in the study area annually, mainly in the summer. The Eastern Cape is approximately 586–2371 m above sea level; this high altitude occasionally causes snow. The Eastern Cape Province has a cold semi-arid climate coupled with a temperate oceanic climate (Kottek et al., 2006). The ambient temperature ranges from 18°C to 39°C with a mean temperature of 20.5°C.




Figure 1 | Map showing two abattoirs (EA1 and EA2) in Buffalo City and Chris Hani local municipalities.



The study area vegetation includes a variety of dominant plant species ranging from Acacia karroo, Themeda triandra, and Digitaria eriantha which forms part of grasslands, thicket and forest biomes. The abattoirs’ cattle came from communal and commercial farms all over the province. However, they were either from feedlot or non-feedlot farms. Feedlot animals are usually subjected to bought-in or home-grown feed and kept in pens or large paddocks. While non-feedlot animals mainly depend on grazing on veld or planted pastures, they remain on veld to achieve better growth rates with minimal or no supplementation.




2.3 Study design

An observational cross-sectional study was done in which, prior to slaughter, body condition scores were observed by trained personnel. The areas examined were tail, head, and loin (short ribs, pins, and hooks). A five-point scale description was used to determine the body condition scores, where 1 denoted very poor or emaciated, 2 denoted poor, 3 denoted good, 4 denoted fat, and 5 denoted excessively fat animals (Mpisana et al., 2022). However, it was re-arranged to fit into a 3-point scale of (1–2) thin, (3–4) adequate, and (5) fat (Jaja et al., 2017b). The recorded data on the type of production system, geographical origin, specific farms, sex, age, and weight gain was obtained from the abattoirs. Where such records did not exist, age was calculated through dentition and breed phenotypes were used to determine the breed type (Dupuy et al., 2013; Mpakama et al., 2014; Soji et al., 2015). Animals were grouped into two groups based on sex, breed, and age (young, denoting cattle less than 3 years, and old, meaning those 3 years and older) for easy statistical analysis.




2.4 Sampling procedures

Data were collected from beef cattle slaughtered at the two study abattoirs, encompassing feedlot and non-feedlot animals. Data was collected periodically, once a week, over 30 days. Data was collected from local mixed cattle breeds across the Eastern Cape Province. The sampling procedure employed was systematic random sampling. Sampling units were selected at equal intervals, with the first cattle randomly selected. Cattle were randomly selected from two abattoirs based on their origin, specifically whether they originated from a feedlot or a non-feedlot environment. When all the selected cattle were from feedlots, efforts were made to ensure representation from various farms within the feedlot area. The sample size was calculated by the power analysis method. The sample size was determined at a 5% level of significance and power of study at 80% (β=0.20) (Charan and Kantharia, 2013). With the standard deviation from previous studies, the sample size using power analysis for the experiment was 120 animals (Heckler et al., 2016; Zapa et al., 2021). The power analysis formula used was:

	

Where:

n=sample size

SD= standard deviation =1.56 (From previous studies).

 = 1.96 (From Z table) at 5% level of significance

 =0.842 (From Z table) at 80% power

d=effect size =0.8

Therefore

	

	

	

  animals per group

Therefore, for two groups (feedlot and non-feedlot), a total of 120 animals was used.




2.5 Fecal sample collection

One hundred and twenty (120) fresh fecal samples were collected from the rectum of beef cattle at the EA1 (n=60) and EA2 (n=60) abattoirs. Of the 60 samples from each abattoir, there was an equal representation of feedlot (n=30) and non-feedlot cattle (n=30). The initial animal was selected randomly as the starting point. Then systematic random sampling was employed where the sampling interval was determined from the desired sample size (30) and the total number of animals to be slaughtered on the day. For instance, in EA2 the population of animals slaughtered on the first day of collection was 301 all from feedlot areas. Hence, the sampling interval was 10, and every 10th animal was selected in the population. The abattoirs separated the slaughter of the two groups of animals which made it easier to identify the starting and ending point of either feedlot or non-feedlot animals. The fecal samples were collected with new surgical gloves for each animal. The collected samples were immediately placed in baggies labeled with a unique animal identification number, place, and collection date and kept in a cooler box with ice packs. The fecal samples were further sent to the veterinary laboratory to analyze the number of eggs per gram (EPG) by sedimentation method using the McMaster technique (Paras et al., 2018). The fecal samples collected from the EA1 abattoir were sent to the Grahamstown veterinary laboratory, and the ones collected from EA2 were sent to the Queenstown veterinary laboratory for analysis. As soon as the fecal samples arrived at the laboratory, they were stored in a refrigerator at 4°C and processed within 3 days.




2.6 Fecal egg count analysis

Before the analysis, the fecal samples were scored for consistency in phases of concentrated (0.5), pellets (1.0), softly formed (1.5), soft doughy (2.0), soft, thin porridge (2.5), and diarrhea (3.0-3.5). The eggs per gram count (EPG) was then done to determine the internal parasite burden from fecal samples. The internal parasites that were examined included long-necked bankrupt worm (Nematodiruss spp), white bankrupt worm (Strongyloides spp), other roundworms, coccidian oocysts (Eimeria bovis), liver fluke (Fasciola spp) and conical fluke (Paramphistomum spp). Tapeworm, wireworm (Haemonchus spp), brown stomach worm (Ostertagia spp), nodular worm (Oesophagostomum spp), and bankrupt worm (Trichostrongylus spp) were also examined.

The number of eggs was determined by the sedimentation method, which uses a specific gravity that allows eggs to float on the slide. A sugar or salt solution with a specific gravity higher than the feces was mixed with the fecal material as it allowed the eggs to float to the slide’s top, making them easily visible. 4g of feces were weighed and added to 56 ml of sugar solution in a cylinder cup. The feces were broken with a tongue depressor to homogenize the mixture. After homogenizing the mixture, the solution was drained through the tea strainer to remove large pieces. Once the mixture was strained, the remaining solution was then stirred back and forth several times. A Pasteur pipette was used to withdraw a sub-sample of the filtrate and fill the first compartment of the McMaster counting chamber. The second chamber was also filled with another sub-sample, and the counting chamber was allowed to stand for five minutes to allow the eggs to float to the surface and the debris to go to the bottom of the chamber. The subsample of the filtrate was examined under a compound microscope at 10 x 10 magnification.

The eggs engraved within the area of both chambers were identified and counted with the help of a parasite guide to internal parasites of ruminants. The number of eggs seen in each chamber was recorded in a spreadsheet for each fecal sample. The number of eggs observed in both chambers was added, and eggs per gram (EPG) was calculated. The eggs per gram (EPG) were obtained by multiplying the egg counts by the constant factor 50. In each sample after the preparation for the sedimentation method, the remaining fecal material was weighed and prepared for centrifugation at 800-1000 rpm for 5 to 7 minutes. Some types of eggs (Fasciola) are heavier than others and may not float well in solutions of lower specific gravity. The intensity of infection was extrapolated using a severity index defined by the Royal Veterinary College London and the Food and Agriculture Organisation index of 2009 (Degefu et al., 2011). The intensity of mixed infections according to egg per gram (EPG) was subdivided into four, namely, 0 (no infection), 50-200 (light infection), 200-800 (moderate infection), and above 800 EPG (heavy infection) (Zapa et al., 2021). The EPG obtained can be used to determine the necessity of deworming individual animals and give the abattoir’s infection level. EPG is an effective management practice that, if utilized correctly, can create a healthier herd.




2.7 Rumen content analysis

The animals sampled for feces were marked and identified at slaughter for evisceration to collect rumen content. Rumen samples collected were placed in labeled baggies denoting each animal. The rumen content samples were analyzed at the University of Fort Hare laboratory using the Diode Array Near Infrared (NIR) Analysis System (DA 7250 GP) (PerkinElmer Inc, USA). The rumen content collected from the abattoirs was analyzed for protein, starch, acid detergent fiber (ADF), neutral detergent fiber (NDF), acid detergent lignin (ADL), moisture, phosphorus, and calcium levels on the same collection day. The sample was placed in 2 small rotating sample dishes on the NIR instrument, one after the other. The results produced by the instrument showed the average of both samples for a more accurate estimate of the composition. The results were then exported into a Microsoft Excel file, and the same analysis procedure was repeated for each rumen sample. The analysis of rumen content was to provide insights into the nutritional status of the cattle. By examining the composition of the rumen contents, such as different feed components, fibrous materials, we could assess the type and quality of the diet between the feedlot and non-feedlot cattle. This also gives insights into the extent which cattle can obtain essential nutrients from their feed as these may affect the weight gain and body condition scores in different feedlot settings.




2.8 Statistical analysis

All the data was analyzed using the John’s Macintosh Project (JMP) version 17 procedure of the Statistical Analysis System (SAS). Before the analysis, normality and variance homogeneity were tested using histograms and probability plots. Body condition score values were square-rooted to confer them to follow the normal distribution. Fecal egg counts per gram (EPG) data were transformed using   to stabilize variances between groups before statistical analysis (Dobson et al., 2009; Sweeny et al., 2011). Prevalence of each specific parasite in a mixed infection was calculated as:  .

All data was subjected to analysis of variance (ANOVA), where comparisons of the means of continuous variables (weight, fecal egg count, body condition score) between the production system (feedlot vs. non-feedlot) and abattoirs (EA1 and EA2) were made. For all the analyses, treatment means were separated using the Tukey-Kramer HSD significance difference method. A level of P< 0.05 was set as the criterion for statistical significance. Farm, production system (feedlot and non-feedlot), and rumen feed content composition effects were declared significant at the 5% level of probability (P< 0.05). The effect of feedlot condition on weight, body condition score, and fecal egg count was analyzed using the following model:

	

Where

  Response variable (weight, body condition score, fecal egg count)

  Overall mean

 – Effect of the feedlot condition (feedlot & non-feedlot), age, sex, breed

  Random error term

The Chi-Square Test assessed the association between categorical variables (age, gender, breed, body condition score) and the feedlot status. The statistical association between parasite burden (fecal egg count per gram) and production system (feedlot and non-feedlot) was evaluated separately for each abattoir (EA1 and EA2). Pearson correlation analysis was also performed to explore potential associations between weight, fecal egg count, body condition score, and rumen feed content composition.





3 Results

Based on the results, the frequencies of nematode genera identified in feedlot cattle were consistent, with Ostertagia, Haemonchus, and Trichostrongylus each comprising 35% of the total. Trichuris and Paramphistomum accounted for 16.7% and 15.8%, respectively (Table 1). In contrast, among non-feedlot cattle, Ostertagia, Haemonchus, and Trichostrongylus also constituted 42.5% each, with Trichuris and Paramphistomum making up 17.5% and 18.3%, respectively. These differences exhibited statistically significant variations (P< 0.05) between the feedlot and non-feedlot cattle groups. However, it is noteworthy that most parasites examined were absent (0%) in feedlot and non-feedlot cattle groups. These included Nematodirus, Strongyloides, Fasciola, and Eimeira bovis. Notably, the absence of these parasites did not yield statistically significant differences (P > 0.05) between the two production systems.


Table 1 | Prevalence of parasites in mixed infections in feedlot and non-feedlot cattle (n=120).



In Table 2, the fecal egg counts per gram (EPG) observed in abattoir EA1 were notably higher in non-feedlot cattle (EPG=323) in comparison to feedlot cattle (EPG= 73). This difference in EPG also yielded statistical significance (P< 0.05), signifying a meaningful variance in the mean EPG values between the two groups. It is worth mentioning that feedlot cattle demonstrated higher live weights, with an average of 298.1   4.7 kg, in contrast to non-feedlot cattle, which had an average live weight of 287.16   7.79 kg. However, this disparity in live weight did not reach statistical significance (P > 0.05) when comparing the two production systems (feedlot and non-feedlot). Furthermore, an important observation was made regarding body condition scores in the EA1 abattoir. In this context, feedlot cattle exhibited significantly higher body condition scores than their non-feedlot counterparts (P< 0.05). Conversely, in the EA2 abattoir, no significant differences were found in EPG, live weight, or body condition scores when comparing the two production systems. The analysis indicated that non-feedlot cattle were more susceptible to parasitic infections, with a notable portion experiencing high infections (EPG 800+), as depicted in Figure 2. However, when it came to body condition scores, a more significant percentage of non-feedlot cattle demonstrated moderate scores (35%) compared to feedlot cattle (33%). Good body condition scores were primarily prevalent among feedlot cattle (6.7%), while they were less common among non-feedlot cattle (1.7%). Table 3 shows analyses of rumen feed content composition in cattle from both feedlot and non-feedlot production systems. In the EA1 abattoir, several nutritional components, including Protein (21.1% vs. 23.4%), Fiber (8.9% vs. 8.7%), Ash (9.5% vs. 8.3%), Calcium (6.1% vs. 5.7%), and ADF (17.5% vs. 15.2%), exhibited statistically significant differences (P< 0.05) between the feedlot and non-feedlot cattle, respectively. However, in the EA2 abattoir, there were no significant variations (P > 0.05) in rumen feed content composition values between the feedlot and non-feedlot cattle.


Table 2 | Impact of production system on fecal egg per gram (EPG), live weight, and body condition scores.






Figure 2 | Comparative distribution of fecal egg count (EPG) and body condition score (BCS) in feedlot and non-feedlot cattle.




Table 3 | One-way analysis of the effect of the production system on rumen feed content composition.



Table 4 explores the influence of different farms (F) on fecal egg counts, live weight, and body condition scores of the feedlot and non-cattle. In the EA1 abattoir, fecal egg counts per gram (EPG) displayed significant differences (P< 0.05) between farms, with the highest EPG recorded in non-feedlot cattle (F1: 342.3; F2: 306.3) and the least in feedlot cattle (F3: 53.6; F4: 90.6). Body condition scores also exhibited significant variability between farms, with the highest mean scores observed in feedlot cattle (F4: 2.13) and the lowest in (F1: 1.36). However, there were no significant differences (P > 0.05) in live weight between the farms in this abattoir. Similarly, in EA2, there were significant differences (P< 0.05) in body condition scores between farms. However, no significant variations were observed between farms concerning fecal egg counts (EPG) and live weight of feedlot and non-feedlot cattle.


Table 4 | Effect of the farm on fecal egg count, live weight, and body condition score.



Table 5 explores the relationship between various risk factors, including age, breed, and sex, in conjunction with body condition scores and parasite burden (degree of infection) among feedlot and non-feedlot cattle, with each group analyzed separately in their respective abattoirs. In EA1 Abattoir, a significant association (P< 0.05) was identified between sex and the degree of infection in feedlot cattle. Notably, more females (43.3%) exhibited moderate infections by mixed parasites compared to males (0%). Conversely, similar trends were observed among non-feedlot cattle, with more females showing moderate infections than males. No differences were observed among infections in non-feedlot cattle. Across both abattoirs, age, breed, body condition score, and degree of infection did not exhibit significant differences between feedlot and non-feedlot cattle.


Table 5 | Association between various risk factors, body condition score, and parasite burden of feedlot and non-feedlot cattle.



Table 6 reports Pearson correlation coefficients to identify associations among fecal egg counts (EPG), live weight, body condition scores, and the composition of rumen feed content in feedlot cattle. Significant negative correlations (P<0.05) were identified between EPG and live weight (r=-0.02), fiber (r=-0.35), ADL (r=-0.254), and starch (r=-0.414), hinting at a subtle relationship between parasite load and feed nutrient composition. In contrast, a positive correlation was found between EPG and Ash (r = 0.32), implying potential interactions between ash content and parasite presence. Moreover, positive correlations were observed between body condition score and calcium (r = 0.27), highlighting the potential influence of calcium content on cattle body condition. Notably, no significant correlations (P> 0.05) were identified between EPG, body condition score, and weight gain in feedlot cattle, underlining the complexity of these interactions.


Table 6 | Pearson correlation between fecal egg count, live weight, body condition score, and rumen feed content composition in feedlot cattle.



Conversely, significant negative correlations emerged between EPG and body condition score (r=-0.166) and ash (r=-0.34) in non-feedlot cattle (Table 7). Similarly, significant correlations were identified between body condition scores and moisture content (r=-0.257), ash (r=-0.347), and starch (r=-0.368). Body condition score was positively correlated with phosphorus (r=0.326). However, no significant correlations (P > 0.05) were observed between EPG, live weight, and rumen feed content composition.


Table 7 | Pearson correlation between fecal egg count, live weight, body condition score, and rumen feed content composition in non-feedlot cattle.






4 Discussion

Abattoirs are the ultimate destination for food animals, marking a pivotal juncture in the meat production chain. Abattoir offers invaluable insights into livestock health and the epidemiology of animal diseases (Dupuy et al., 2013; Jaja et al., 2017b). As animals undergo processing within these facilities, they become representative snapshots of the broader livestock population within the Eastern Cape Province. This representation holds particular importance due to its potential to provide a comprehensive cross-section of livestock diversity. Abattoirs, in this sense, act as reservoirs of valuable information that can shed light on animal diseases and their prevalence.

Identifying nematode genera in both feedlot and non-feedlot cattle provides valuable insights into the parasitic landscape within these distinct production systems. The results revealed a diverse range of nematode genera, each potentially playing a role in the health and overall well-being of the animals. Ostertagia, Haemonchus, and Trichostrongylus emerged as the predominant nematode genera in feedlot and non-feedlot cattle. Similarly, studies found Haemonchus and Trichostrongylus to be the most dominant genus (Heckler et al., 2016; Waruiru, 2004). However, the findings also contradict that of most researchers, where Cooperia spp were found to be the most prevalent genera in cattle, followed by Haemonchus, Trichostrongylus, and Oesophagostomum (Zapa et al., 2021; Trindade et al., 2023). The dominant genera in this study may be due to gastrointestinal nematode adaptability and prevalence across diverse feedlot and non-feedlot systems. The significant proportions of these genera between the two production systems suggest that factors beyond mere presence influence their prevalence, potentially relating to the animals’ environment, climate change, feeding practices, and other management aspects. These nematodes are known to impact the gastrointestinal health of cattle, potentially leading to reduced feed efficiency, weight gain, and overall productivity (Charlier et al., 2009; Rashid et al., 2019).

The findings of this study offer valuable insights into the interplay between fecal egg counts (EPG), live weights, and body condition scores in feedlot and non-feedlot cattle within the context of two distinct abattoirs, EA1 and EA2. In abattoir EA1, significantly higher EP observed in non-feedlot cattle than feedlot cattle underscores a distinct difference in parasitic burden between these two groups. These findings align with the research that pasture-based cattle have higher fecal egg counts than feedlot cattle (Merlin et al., 2017; Zapa et al., 2021; Maples et al., 2022). Thus, the current study shows that non-feedlot cattle are more prone to parasitic infections. This discrepancy aligns with the notion that they might be more exposed to parasitic infections due to their grazing habits and environmental exposure.

Furthermore, parasite burdens are associated with changes in cattle behavior, including time spent walking, lying, and feeding that indicate discomfort, with welfare implications, even in subclinically affected cattle (Högberg et al., 2021). This observation highlights the potential impact of management practices on parasitic burden and productivity. The higher EPG values in non-feedlot cattle may be because these abattoirs also receive cattle supply from communal cattle farmers. The communal cattle suppliers may not have adequate medicine and proper disease control infrastructure. Therefore, their animals may be susceptible to disease due to the high costs, absence, or inappropriateness of the available animal health and production inputs (Musemwa et al., 2010; Soji et al., 2015). In the EA2 abattoir, the statistically insignificant differences in EPG values between the feedlot and non-feedlot cattle may be due to anthelmintic resistance, sampling design, and animal origin. Undetected animals carrying anthelmintic-resistant worms entering the feedlot increase the parasite burden and could cause significant productivity losses (Fazzio et al., 2014; Gałązka et al., 2023).

The finding that feedlot cattle exhibited higher live weights than non-feedlot cattle in EA1 aligns with expectations, given the feedlot systems’ optimized feeding practices and controlled environments. These findings align with the research that found that the average weight gain of cattle kept in pastures decreased with the increase in parasite burden (Heckler et al., 2016; Mertz et al., 2005; Jackson, 2013). The reduced live weights in non-feedlot cattle may be due to parasitism affecting productivity, impairing weight gain, reproduction, lactation, and feed use efficiency. However, the lack of significant difference between production systems regarding live weight suggests that while feedlot cattle might be consistently heavier, this difference might not be statistically significant in these abattoirs. This may be because the heavy rainfall experienced in 2023 may have closed the gap in live weight gain between feedlot and non-feedlot animals, as there was sufficient natural pasture in communally raised cattle (Mdoda et al., 2023).

The significantly higher body condition scores in feedlot cattle than non-feedlot cattle in EA1 indicate that the nutritional status of the animals does vary between the two systems. This finding aligns with most research in which body condition scores in feedlot cattle are considerably higher and better (Bohnert et al., 2013; Madziga et al., 2013; Mulliniks et al., 2016). This suggests that the feeding practices and dietary management in feedlot and non-feedlot settings influence the overall body condition of the cattle. Good body condition scores more frequently in feedlot cattle further accentuate the potential advantages of managed feeding practices in supporting optimal body conditions. Animals in good intensive management systems and adequate veterinary care are expected to be in better body condition than cattle extensively managed with little veterinary input. Interestingly, in abattoir EA2, the results showed no significant differences between EPG, live weight, and body condition scores for feedlot and non-feedlot cattle. Factors beyond the immediate production systems might have played a more substantial role in shaping the health and characteristics of the animals in this abattoir. This underscores the influence of location-specific conditions and practices on cattle health.

Rumen content was analyzed to determine if the feed composition significantly influenced this study’s feedlot and non-feedlot results. In the case of the EA1 abattoir, several nutritional components exhibited statistically significant differences between feedlot and non-feedlot cattle. Feedlot cattle had a lower protein content in their rumen feed than non-feedlot cattle. While the difference in fiber content between the two groups was slight, it was statistically significant primarily due to variations in the types or amounts of fiber-rich feed components included in the feedlot and non-feedlot cattle diets. The higher ash content in the rumen feed of feedlot cattle implies a more significant presence of minerals. This could result from the specific mineral supplements or feed additives used in feedlots to meet the nutritional requirements of cattle in intensive production systems (Cornelius Jacobus Lindeque du Toit, 2017).

Feedlot cattle exhibited a significantly higher ADF content. ADF represents the portion of plant material that is less digestible and consists of cellulose, lignin, and other complex compounds. The higher ADF in feedlot cattle’s rumen feed may indicate that their diet contains more fibrous or mature plant materials. The differences in rumen feed content composition between feedlot and non-feedlot cattle may be related to dietary formulations, as feedlot cattle are specifically fed highly nutritious feeds for improved animal health that enhance heavier weights (Nyhodo et al., 2014; Sifiso et al., 2013). In contrast, in the EA2 abattoir, no significant variations were observed in rumen feed content composition values between feedlot and non-feedlot cattle. Therefore, further research may be needed to elucidate the specific dietary and management practices that lead to these differences in rumen feed content composition and to assess their implications for cattle health and production performance.

This study delved into the interplay between farm origin and fecal egg count (EPG), live weight, and body condition scores from EA1 and EA2 abattoirs. The significant differences in EPG and body condition scores between farms provide insights into the relationship between farm practices and cattle health. The observed variations suggest that farm practices positively influence cattle health and well-being. The differential parasitic burdens and body condition scores indicate that targeted management practices, including parasite control and nutritional strategies, are pivotal in shaping animal health within specific farm settings (Zapa et al., 2021). Non-feedlot farms had cattle with significantly higher EPG values compared to the feedlot farms. Climatic conditions, grazing patterns, deworming strategies, feed composition, and animal husbandry practices between farms may drive these differences. Hence, future investigations could delve deeper into the specific management practices of each farm to unravel the underlying factors driving the observed differences. By identifying the specific practices contributing to varying health outcomes, stakeholders can work toward more targeted interventions that optimize cattle health and performance across different farm contexts.

Fecal egg counts are a rapid method of evaluating animal parasite burdens (Nielsen, 2022). Exploring the association between various risk factors, body condition score, and parasite burden in feedlot and non-feedlot cattle within EA1 and EA2 abattoirs has unraveled intriguing insights. The analysis in EA1 abattoir unveiled significant associations between sex and degree of infection, specifically in feedlot cattle. The more moderate infection in females than males in feedlot cattle contradicts the findings of Osorio-Acre and Segura-Correa (2011), who found no significant difference in EPG counts between male and female cattle. The significant association between sex and parasite burden in EA1 feedlot cattle suggests that sex-specific management practices or physiological differences, such as lactation and pregnancy, might contribute to varying infection levels in females (Michael et al., 2019). However, further investigation is needed to discern the underlying factors.

Non-feedlot cattle in EA1 did not show a significantly similar trend, where most females showed moderate infection compared to males. The observation implies that while the impact of sex on infection might be present, other factors might played a role in the non-feedlot settings. In both abattoirs, the analysis revealed that age, breed, body condition score, and degree of infection were not significantly different between feedlot and non-feedlot cattle. This suggests that while specific trends within each setting exist, the overall differences in these factors might not be statistically meaningful in the context of these specific abattoirs (Sweeny et al., 2011).

The observation of a weak negative correlation between EPG and body condition score in non-feedlot cattle highlights a potential but delicate relationship between parasitic burden and the physical state of the animals. This suggests that as parasite load increases, there might be a subtle tendency for body condition to decrease. The results are similar to that of research where a significant negative correlation was found between body condition score and EPG (Larsson et al., 2006; Sweeny et al., 2011; Zapa et al., 2021). However, the non-significant correlation coefficient in feedlot cattle between EPG, live weight, and body condition scores in this study indicates that this association is weak and could be influenced by numerous other factors. Notably, the feedlot and non-feedlot EPG, live weight, and body condition score differences in this study might be affected by farm, geographical location, and cattle production systems.

A weak negative correlation between EPG and live weight in feedlot cattle implies that there might be a subtle link between parasite load and weight gain, suggesting that higher EPG values could be linked to marginally lower weight gains. The findings contradict many researchers in which significantly strong negative correlations were found between EPG and weight gain in feedlot cattle (Vercruysse and Claerebout, 2001; Burggraaf et al., 2007; Merlin et al., 2017; Zapa et al., 2021; Shephard et al., 2022). The observation in this study aligns with the notion that parasitic infections can affect nutrient absorption and utilization, potentially impacting overall growth. Significant correlations were detected between EPG, body condition score, and various rumen feed elements. Negative correlations between body condition score and ash content suggest that an increase in body condition score is linked to a decrease in ash content, and a weakly positive correlation identified between body condition scores and starch hints at the role of carbohydrates in body condition scores.

Current livestock farming is very dynamic, and improving the genetics of animals using reproductive tools (artificial insemination, embryo transfers) may significantly increase the herd’s productivity. This, in turn, may trigger a different parasite x host interaction, which may produce different results from those obtained in the present study. The present work brings information regarding the association between EPG, body condition score, and weight gain in feedlot and non-feedlot cattle, which are important and deserve attention for science, as previously discussed.

The findings of this study emphasize the need for tailored management practices in feedlot and non-feedlot cattle systems. Effective parasite control measures, regular monitoring of EPG, and strategies to improve nutritional status are essential for maximizing growth and maintaining optimal body condition. Future research endeavors could focus on elucidating how parasitic infections impact weight gain and body condition in feedlot cattle and exploring the multifactorial determinants of these correlations in non-feedlot cattle. Furthermore, understanding the interactions between parasitic burden, nutrition, genetics, and environmental factors will inform evidence-based management approaches that promote animal health, welfare, and sustainable livestock production. Continued research in this area has the potential to contribute to the development of targeted interventions, improved grazing management, and optimized feedlot practices, ultimately benefiting both cattle producers and the broader agricultural industry.

Effective control of gastrointestinal parasite burden in feedlot systems provides cattle with growth benefits in the production system. Identifying sustainable and cost-effective parasite controls remains essential for managing and producing cattle globally. This study provides evidence to justify investment in interventions for feedlot and non-feedlot cattle to minimize exposure to the larvae of, as well as treat excessive burdens of, gastrointestinal nematodes and improve both productivity and welfare. It further recommends feedlots as the most desirable production system for reducing cattle’s gastrointestinal parasite burden and improving its health and nutritional status. The study’s findings may be limited to high-throughput abattoirs, and despite this limitation, this study contributes valuable insights to the existing body of knowledge and different throughput levels will be considered for future research endeavors in this field. Moreover, future research may consider extending the study duration and including the impact of seasons as these may provide more comprehensive understanding of how seasonal changes affect cattle health and performance.




5 Conclusion

Non-feedlot cattle exhibited higher EPG values than feedlot cattle, indicating a potentially greater susceptibility to internal parasitic infections. These results underscore the importance of effective parasite management strategies in feedlot operations to mitigate the impact of parasitic infestations on animal health and productivity. Notable differences in body condition scores between feedlot and non-feedlot cattle could be attributed to these systems’ specific nutritional regimens and management practices. The insights gained from this research contribute to developing effective strategies for enhancing cattle health and productivity, ultimately impacting the meat industry’s sustainability and animal welfare. However, further investigations into the underlying factors driving associations between EPG and weight gain in feedlot and non-feedlot cattle. Moreover, these investigations are warranted to guide informed decision-making in livestock management and abattoir operations.
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Ash 10.3 024 10.8" 025 NS
Calcium 6.15% +0.07 6.2° £0.08 NS
Phosphorus 16" £0.03 1.7* £0.02 NS
ADF 169" 037 17.3* 022 NS
NDF 11.6* £0.84 10.1° £0.94 NS
ADL 12.2° £0.22 126" £0.13 NS
Starch 136" £0.92 14° £0.86 NS

Mean rows with different superscripts differ significantly by the Tukey test (P< 0.05), (P<0.05), NS, Not significant (P>0.05), ADF, Acid detergent fiber; NDF, Neutral detergent fiber; ADL, Acid
detergent lignin.
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Abattoir  Risk factors  Category Parasite burden (%) P-value

Feedlot (Infection) Non-feedlot (Infection)
None Light Moderate None Light Moderate
EAIL Age Young 27 | 8(267) 18 (60) 1(3.33) 0(0) 17 Ns 20 00 40133 60 0(0) 007 NS

old 3 20660 1333) 0@ 0(0) 10 0(0) 7(33)  13(433) 0

Sex Male 29 | 10(333) 18 (60) 1(3.33) 0(0) 093 NS 100 00 1633 0 06 NS
Female 10 1633) 00 0(0) 29 00 11(367) | 18 (60) 0

Breed Aberdeen A 14| 7(233) 7(233) 0@ 0(0) 651 | Ns 3 00 11(367) | 17(567) 00 124 Ns
Bonsmara 12 1(33) 10(333) 10333 0(0) 2 0 0 2(667) 0
Hereford 4| 20667 20667 00 0(0)

BCS Thin 8 | 20667 620) 0(0) 0(0) 848 | NS 1 0(0) 5067) 960 0 001 NS
Adequate 17 8(267) 9.(30) 0(0) 0(0) 16 0(0) 6(20) 10 (333) 00
Fat 500 4033 163) 00

EA2 Age Young 0o 0(0) 1(3.33) 0(0) 135 NS 0o 1633 0(0) 0 207 | NS

old 29 5067 12 (40) 12 (40) 0(0) 29 3010 9(30) 16 (533) 1(333)

Sex Male 3 20667 1333) 0 00 648 | 004 8 1(33) 206670 5067 0(0) 083 NS
Female 27 300 1(367) | 13(33) 0(0) 2 20667 | 8(67) | 11(367) 1(333)

Breed Aberdeen A 2 1(333) 1633) 00 0(0) 49 NS 120 4033 8(67) 00 791 | NS
Beefmaster 1000 40133 60 0(0) 13300 5(167)  4(33) 1(333)
Bonsmara 18 4033) 7(233) | 7(233) 0(0) 500 1(333) | 4033) 0(0)
Mixed

BCS Poor 400 3(10) 1(3.33) 0(0) 362 NS 2 00 00 2(6.67) 00 611 NS
Moderate 23 5067) 8(267) | 10(333) 0(0) 6 20667 | 10(0) 13 (433) 1(333)
Good 300 1(333) | 2(667) 00 21633 0 1(333) 00

Chi-square; *P<0.05, NS, Not significant (P>0.05), BCS, Body condition scor; n, sample size; None, No infection; %, The percentages in parentheses denote percent of enrolled animals affected by x.





OEBPS/Images/im36.jpg





OEBPS/Images/im44.jpg





OEBPS/Images/im70.jpg





OEBPS/Images/im7.jpg
60





OEBPS/Images/im62.jpg





OEBPS/Images/im79.jpg





OEBPS/Images/im60.jpg





OEBPS/Images/im103.jpg





OEBPS/Images/im18.jpg





OEBPS/Images/im69.jpg





OEBPS/Images/im87.jpg





OEBPS/Images/im95.jpg





OEBPS/Images/table7.jpg
EPG =

BSC 0.166° -

Weight 00218 | L0.03 -

M(%) 0051 -0.257* 0.029* >

Protein 0.147" | -0.198" | -0.133™ 0.615% | -

Fat -0.005™ | -0.145 | -0.1N 0.634* | 0.904" -

Fiber 0036 004 0,002 0.609* | -0.368" 0.441% | -

Ash -0.34% -0.347¢ | 0.116" 0.155™ | 0.7+ -0.492* | 0.168" | -

Ca -0.102% | 0049 | 0.072™ 0.588* | -0.81* -0.654* | 0.124™ | 0514 | -

P 70.215“57 0.326* 0.152% 0218™ | -0.864" -0.748* | -003" | 0712* | 075 -

ADF 0131 0166 | 0.098™ 0.638* | -0.972* -0.908* | 0.43* 0612* | 0.839* 0825 -

NDF 0231%  019™ -0.014™ 0.601% | 0.369" 056" -015™ 008N 0335 -013% | 0383 -

ADL 0097 | .0.12% | 0.051™ 0.863* | -0.681* -0.821* | 0497 | 0171% | 0.58* 0394* | 0718 | -0.793* -
Starch 0204™ | 0368 0.004™ 0.904* | -0.344* 0.479* | 0.525* | -0.15N | 0319 | -0.07 | 0374* 0769 0833 -

*P<0.05, NS, Not significant (P>0.05), EPG, Fecal egg count per gram; BCS, Body condition score; P, Phosphorus; Ca, Calcium; ADF, Acid detergent fiber; M, Moisture; NDE, Neutral detergent
fiber; ADL, Acid detergent lignin; S, Starch.
The sign ' denotes the beginning of repeated values from the previous row/column and these were not included.
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Abattoir
EA1 60
60
60
EA2 60
60

60

Variable

EPG

Live weight

Body condition score
EPG

Live weight

Body condition score

733" £133

298.1° 4.7
1.9° £0.12
226.7" +31.8
299.5" +6.01

1.97* £0.09

323.3" +289
287.16* £7.79
1.53° +0.09
363.3" +81.3
291.2° 466

2 +0.07

Mean rows with different superscripts differ significantly by the Tukey test (P< 0.05), (*P<0.05), NS, Not significant (P>0.05), n= sample size.

0.02*

NS

NS

NS
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OEBPS/Images/table4.jpg
Abattoir Variables

EPG
Live weight

BCS

EA2
EPG
Live weight
BCS

n

Farm (F)

Non-feedlot
F1

3423" 4322
287.5" +12.8
1.36° £0.13

14

5

312.5% +47.3
301.3" £10.2
1.88%°0.09

16

306.3" +47
286.9" +9.73
1.69™ £0.12
16

F8

385.7° +£172.2
291.6" 7.5
2% 401

14

Feedlot
E3

536" +17

2911 £7.25

164 +0.13
14
F6

2214° £36.6

2914" £7.9

1.8° £0.11

16

90.6° £19.5
3043 45.9
213" £0.18
16

F7

262.5" +46.4
296.2% 9.8
225 +0.11

14

<0.0001*

NS

0.002*

NS

NS

0.014*

Mean rows with different superscripts differ significantly by the Tukey test (P< 0.05), (*P<0.05), NS, Not significant (P>0.05), BCS, Body condition score; The bold (F) represents different farms of

cattle in the abattoirs, n, sample size.
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Variable :Ne} Weight M(%) Protein  Fat Ca ADF NDF DL
EPG -

BSC -0.085™

Weight -0.02* 0098 -

M(%) -0.311% » 0117 0056 | -

Protein 0145 | 0207 | 0023 | -075* -

Fat 0068 -0119% | -0088™ | 0205+ 02"

Fiber -0.35* 0.07% 0077 | 0.63* 0467 -0.033"

Ash 0.32% 0186 0.033™ 019" -0.37* -0.465* 0158 | -

Ca 0037 | 027 0.025" | 0.448* -0.608* | -033* 0128 | 025™ | -

P 0.23% 0108 | 0038 | 0108 | 0612 | -0414* -0.289% | 0.678% | 0594° -

7ADF 022 0153 0.042™ | 0875 -0.95% 0013 0539 | 0157 | 0608* 047 -

NDF 0212%  0061™ | -0.107 | -0.136™° 70.143"5 0.627* 0475 | 016~ 0258 0171 0,09

ADL -0.254* 01638 0.043™ | 0.838* -0.88* 013N 0614 0064 | 0613 0.414% 0.93* 0342 | -
Starch 0414 004" 0.057™ | 0.922¢ -0.59% 022N 0.75% 0413+ >0.334* -015™ | 0733* | -0397¢ | 0.781F | -

*P<0.05, NS, Not significant (P>0.05), EPG, Fecal egg count per gram; BCS, Body condition score; P, Phosphorus; Ca, Calcium; ADF, Acid detergent fiber; M, Moisture; NDF, Neutral detergent
fiber; ADL, Acid detergent lignin; S, Starch.
‘The sign ' denotes the beginning of repeated values from the previous row/column and these were not included.
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