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ABSTRACT - The effects of diets containing oilseeds were measured to evaluate the
productive and economic parameters in the finishing of young, feedlot Nellore bulls.
Twenty-four young Nellore bulls were used, with an initial body weight (BW) of
311.46+0.37 kg and 24 months of age, distributed into individual stalls (4 x 20 m)
in a completely randomized design, totaling four treatments with six repetitions
per treatment. Four diets (control, based on corn and soybean meal, and three diets
containing cottonseed, soybean, and sunflower) were evaluated. Feed and orts were
measured daily to calculate intake and costs. The dry matter intake of the control
group was higher than soybean (10.64 kg/day), cotton (9.88 kg/day), and sunflower
(9.30 kg/day) treatments, respectively. The cottonseed treatment showed the highest
average neutral detergent fiber intake. There was a dietary effect of diets on average
daily gain, total weight gain, and final weight. The soybean treatment showed the
highest performance, total gain (232.55 kg), and final weight (544.38 kg). Oilseed
intake can modify the fatty acids profile in the meat, decreasing its saturated fatty acid
content. Whole soybean seed favors performance, improves feed efficiency, fatty acid
profile, and fat distribution in the carcass, and can reduce production costs.

Keywords: cottonseed, economic yield, lipids, soybean, sunflower

1. Introduction

The use of lipids in ruminant feed has increased significantly in recent years as more has been learned
about the use of sources that contain these nutrients (Millen et al., 2009; Silvestre and Millen, 2021).
This was because lipids have about 2.25 times more energy than carbohydrates, which favors greater
feed efficiency in the beef finishing system in feedlot (Souza et al., 2009; Renn¢ et al.,, 2015). However,
the inclusion of lipids above the 70 g/kg of the dry matter (DM) limit of the diet can negatively affect
the activity of cellulolytic bacteria, impairing fiber digestibility (NASEM, 2016), this effect being
greater with the presence of unsaturated fatty acids (UFA) in the diet rather than saturated fatty acids
(SFA; Blom and Brake, 2018), consequently reducing the animal’s performance.

An efficient way to offer lipids to ruminants is in whole oilseeds as there is a slow release of lipids
into the rumen by slow degradation and the need for regurgitation and rumination of the seeds
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(Geron et al., 2012). The interior of the oilseed is surrounded by a protein matrix that protects it from
a rapid release of lipid content into the rumen environment. It may decrease the adverse effects on
ruminal fiber digestion (Rennd et al., 2015). In addition, oilseeds are rich in other nutrients important
for animal nutrition, such as fiber, protein, minerals, and fat-soluble vitamins, and do not require
processing for inclusion in the diet (NASEM, 2016; Valadares Filho et al., 2016).

ftavo et al. (2021) mentioned that levels of sunflower seeds in diets containing up to 85 g/kg of lipid
can be used without negative effects on intake, carcass, and meat quality of young Beefalo-Nellore bulls
and heifers. The authors concluded that this can be an effective strategy to reduce the proportion of
SFA and increase UFA in meat, which can be beneficial for human consumption.

Wanderley et al. (2022) found that oilseeds can alter the fatty acid (FA) profile in the milk of Girolando
dairy cows and concluded that whole soybean provides greater milk and FA yields. In the same way,
Rodrigues et al. (2022) found that lambs treated with whole soybean have greater amounts of FA,
mostly UFA, in their meat. They cited a decrease in cholesterol levels in meat; thus, lambs fed soybean,
producing FA, produced enriched meat that benefited human health.

Feeding represents the highest percentage of the total costs of animal production, especially when high
performance is sought in the final stage of the production system, such as feedlot. In Brazil, oilseed
production occurs in the same regions where the largest herds and feedlots of beef cattle are located.
Because of this, they can be brought to maturity at a lower cost compared with other industrialized
products used for the same purpose in ruminant production systems, such as protected fat in the form
of calcium salts.

We tested the hypothesis that the inclusion of whole oilseeds in the diet of feedlot-finished cattle is
an economically viable nutritional alternative due to the possibility of improving animal performance
and feed efficiency. In this sense, this study aimed to evaluate the effect of lipid sources added to the
diet on the productivity, economic performance, and carcass characteristics of Nellore cattle finished
in feedlot.

2. Material and Methods

The experiment was carried out in Terenos, MS, Brazil (20°26'50.8" S, 54°50'21.5" W). The region has
a tropical savanna climate, with a dry season ranging from three to five months (Alvares et al., 2013).
Research on the animals was conducted according to the institutional committee on animal use (case
no. 654/2015).

2.1. Animals, experimental design, and treatments

Twenty-four young uncastrated Nellore bulls (311.46+0.37 kg, 24 months of age) were used in this
experiment. The animals were acquired from the beef cattle sector of the school farm of the Universidade
Federal de Mato Grosso do Sul. The animals were kept confined in individual pens (4 x 20 m), without
cover, with an unpaved floor, and were provided with individual feeders and automatic drinkers
common to two pens with a capacity of 200 L. The animals were distributed among four treatments,
which consisted of a base diet composed of whole millet plant silage as a forage source (Pennisetum
glaucum (L.) R. Br.), a concentrate composed of soybean meal and ground corn, and a mineral mixture
(treatment control). In addition, three diets were formulated that included whole oilseeds (cottonseed,
soybean, and sunflower), with six replications each. The oilseed grains were included as whole seeds
in the diets to achieve an ether extract (EE) concentration of 70 g/kg DM compared with an EE
concentration of 24.7 g/kg DM for the control diet. However, the diets were isoproteic with 150 g/kg
DM of crude protein (CP; Table 1).

The experimental period lasted 126 days and was preceded by an adaptation period of 21 days. At
the beginning of the adaptation period, all animals were weighed, identified, and treated against
ecto- and endoparasites (Doramectin 1%, Exceller, Vallé). The diets were offered once a day, on an
ad libitum basis (target 50 g refusal/kg fed), and the amount offered was adjusted daily. Samples of
the supplied feed and orts were collected weekly and frozen at =20 °C for further laboratory analysis.
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Table 1 - Ingredients and composition of experimental diets containing different whole oilseeds

Treatment
Control Cottonseed Soybean Sunflower
Ingredient (g/kg)
Whole millet plant silage 400.0 400.0 400.0 400.0
Corn ground 410.8 259.1 339.2 180.7
Soybean meal 174.2 73.5 0.0 135.5
Oilseed - 252.3 242.2 268.8
Soybean oil - - 3.6
Mineral® 15.0 15.0 15.0 15.0
Chemical composition
Dry matter (DM; g/kg) 508.9 511.1 511.0 510.7
Organic matter (g/kg DM) 946.9 944.8 946.9 939.6
Neutral detergent fiber (g/kg DM) 302.8 381.5 314.1 345.3
Crude protein (g/kg DM) 150.0 150.0 150.0 150.0
Ether extract (g/kg DM) 24.7 70.0 70.0 70.0
Fatty acids (g/kg DM)
C14:0 (myristic acid) 0.2 0.6 0.3 0.1
C16:0 (palmitic acid) 3.6 13.5 8.5 4.9
C16:1 (palmitoleic acid) 0.2 0.5 0.3 0.2
C18:0 (stearic acid) 1.3 3.4 3.6 3.2
C18:1c-9 (oleic acid) 6.5 13.2 15.0 16.7
C18:2wn-6 (linoleic acid) 9.1 32.6 31.5 39.4
C18:3w-3 (linolenic acid) 0.1 0.9 3.5 0.6
Others 2.7 2.2 41 1.8
¥ Saturated 5.1 17.5 12.5 8.2
¥ Unsaturated 15.9 473 50.3 56.9

! Sodium, 100 g/kg; phosphorus, 88 g/kg; calcium, 176 g/kg; magnesium, 8 g/kg; sulphur, 22 g/kg; zinc, 3000 mg/kg; copper, 1000 mg/kg;
cobalt, 80 mg/kg; iodine, 60 mg/kg; selenium, 20 mg/kg; fluorine, 880 mg/kg.

2.2. Chemical analysis

Samples of diets and orts were dried in a forced-ventilation oven at 55 °C for 72 h and then ground in
a knife mill with a 1-mm sieve. Subsequently, the DM content was determined in an oven at 105 °C for
12 h, along with CP, EE, and neutral detergent fiber (NDF), according to the methodology described in
Detmann et al. (2021).

2.3. Animal performance

The animals were weighed every 21 days, after 16 h of fasting from solids to evaluate the average
daily weight gain (ADG). Total weight gain (TWG) was calculated by subtracting the final body weight
(FBW) from the initial body weight. The ADG was calculated by dividing the TWG by the number of days
between weighing events. The performance evaluation of the animals was based on the average daily
diet intake and ADG in the experimental period.

2.4. Carcass characteristics

At the end of the experimental period, the animals were slaughtered in a commercial slaughterhouse.
After slaughter; carcasses were identified and weighed to obtain hot carcass weight (HCW) and stored
in a cold chamber at 4 °C for 24 h. After this period, carcass yield (CY) was evaluated and calculated
based on HCW and FBW after the fasting period (CY = HCW/FBW*100). Subcutaneous fat thickness
(SFT) was measured with a digital caliper, with measurements taken between the 12th and 13th ribs
and in the croup in the biceps femuris muscle (SFTc). The loin eye area (LEA) was determined on the
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longissimus thoracis muscle. Measurements were made after a cross-section was cut between the
12th and 13th ribs and a transparent film was placed on the surface of the section so that the contour
of the muscle could be traced. The drawings were processed in AUTOCAD® software (Autodesk, Inc.
San Rafael, CA, USA).

The carcass evaluation was performed by visual observations by trained evaluators who assigned
scores for finishing, fat distribution, and texture. The finish and fat distribution were evaluated
considering the amount of subcutaneous fat measured in mm and transformed into a score as follows:
1 - absent (0 mm), 2 - scanty (1 to 3 mm), 3 - median (3 to 6 mm), 4 - uniform (6 to 10 mm), and 5 -
excessive (> 10 mm). Meanwhile, the texture was evaluated using a scale from 1 to 5 as follows: 1 - very
coarse, 2 - coarse, 3 - slightly coarse, 4 - fine, and 5 - very fine (Ramos and Gomide, 2007).

2.5. Fatty acids profile

The FA profile was carried out according to Miyaki et al. (2022). The samples of longissimus thoracis
muscle were excised at a thickness of 2.5 from the left half of the carcass after 24 h at 0 °C. Lipid extraction
was performed following the methods of Folch et al. (1957). The lipid extracts were converted to fatty
acid methyl esters (FAME) using a solvent system that extracts neutral and phospholipids proposed by
Niirnberg et al. (2007). For the gas chromatography (GC Thermo Trace GC Ultra, with column SP-2560,
Merck/Sigma-Aldrich, Supelco®, Bellefonte, PA, USA), the oven was set as follows: 100 °C, 5 min hold,
ramp 4 °C/min to 220 °C, 30 min hold; post run: maximum ramp up to 100 °C, 5 min hold. Helium was
used as a carrier gas at a flow rate of 1.3 mL/min. The split ratio was 1:10, and the injector and detector
temperatures were 260 °C. The FAME were identified by a comparison of the FAME retention times
with those of authentic standards (FAME mix components, Supelco®, Bellefont, PA, USA) following the
same injection method. The concentrations of SFA, UFA, monounsaturated fatty acids (MUFA), and
polyunsaturated fatty acids (PUFA) were calculated based on the FA profile.

2.6. Costs evaluation

Feed costs were calculated considering the price of each ingredient. The values of feed used (US$/ton.)
were US$ 89.24 /ton for millet silage, US$ 115.69/ton for corn, US$ 308.53 /ton for soybean meal,
US$ 202.09/ton for cottonseed, US$ 329.08/ton for soybean, and US$ 323.78/ton for sunflower.

The gross revenue, daily costs, total costs, and gross margin were calculated using the equations:
Revenue (US$) = HCW x Value kg (US$);
Daily cost (US$) = Cost of all ingredients in the diet (US$) x consumption (kg/day);
Total cost (US$) = Daily intake (kg) x feedlot days x daily cost (US$);
Margin (US$/animal) = Revenue (US$) - Total cost (US$/animal)
The exchange rate of US$ in R$ was considered at the time of marketing of inputs and slaughter of

animals in 2017 (RS$ 3.17/USS$).

2.7. Statistical analysis

For the statistical analysis, data were analyzed for variance using a randomized design with four
treatments and six replications per treatment, considering three degrees of freedom for the treatment
effect, 20 degrees of freedom for the residue, and 23 degrees of freedom for the total. The animal was
considered an experimental unit. The statistical model used was:

Y1j='u'+ti+eij‘

in which ij = observed value in treatment i and repetition j, 4 = overall mean, t = treatment effect
(i = oilseeds), and e;= random error associated with each observation.
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The means were compared by Tukey’s test at a 5% significance level. Data analyses were performed
using the SAS PROC GLM statistical package (Statistical Analysis System, University Edition).

3. Results

There was a significant effect (P<0.05) of diets on nutrient intake (Table 2). The highest average DM
intake (DMI) was registered for the animals that received the control diet (10.90 kg/day), followed
by those that received soybean (10.64 kg/day), cottonseed (9.88 kg/day), and sunflower (9.30 kg/day).
Likewise, the effect of treatments on organic matter intake (P<0.05) was also observed, with a higher
value in the control group (10.32 kg/day), followed by treatments with soybean (10.08 kg/day),
cotton seed (9.33 kg/day), and sunflower (8.74 kg/day). Animals treated with cottonseed showed
higher (P<0.05) NDF intake (3.77 kg/day), while the lowest intake was registered in the control
group (3.30 kg/day). There was a significant effect (P<0.05) of diets on CP and EE intake. There was a
higher EE intake in the soybean treatment and a higher CP intake in the control treatment (Table 2).

A significant effect of diet on ADG, TWG, and FBW was observed (P<0.05) (Table 3). Animals that
consumed soybean had the greatest ADG (1.58 kg/day), TWG (232.55 kg), and FBW (544.38 kg),
while those of the sunflower treatment had the lowest averages for these same variables (1.21 kg/day,
177.33 kg, and 488.67 kg, respectively).

The CY, SFT, and SFTc of animals on the control diet were higher than those of the animals that
received diets with oilseeds (P<0.05), except for soybean treatment. The HCW (kg/animal) of animals

Table 2 - Nutrient intake of feedlot cattle fed diets containing different whole oilseeds

Treatment
SEM P-value
Control Cottonseed Soybean Sunflower
Nutrient intake (kg/day)
Dry matter 10.9a 9.9¢ 10.6b 9.3d 0.349 0.0001
Organic matter 10.3a 9.3c 10.1b 8.7d 0.332 0.0001
Neutral detergent fiber 3.3c 3.8a 3.3bc 3.4b 0.116 0.0001
Crude protein 1.6a 1.5¢ 1.6b 1.4d 0.052 0.0001
Ether extract 0.3d 0.7b 0.7a 0.6¢c 0.043 0.0001
Nutrient intake (% BW)
Dry matter 2.6a 2.4c 2.5b 2.3c 0.088 0.0001
Neutral detergent fiber 0.8c 0.9a 0.8¢ 0.8b 0.029 0.0001

SEM - standard error of the mean; BW - body weight.
Means followed by a lowercase letter in the same row differ from each other by Tukey’s test (P<0.05).

Table 3 - Productive performance of feedlot cattle fed diets containing different whole oilseeds

Treatment
SEM P-value
Control Cottonseed Soybean Sunflower

Final BW (kg) 520.0ab 522.7ab 544.4a 488.7b 7.978 0.0459
TWG (kg) 208.3ab 211.7ab 232.5a 177.3b 7.212 0.0175
ADG (kg/day) 1.4ab 1.4ab 1.6a 1.2b 0.047 0.0085
CY (%) 51.8a 48.4b 49.0b 48.1b 0.435 0.0004
HCW (kg/animal) 267.8a 252.8ab 267.0a 235.1b 4.514 0.0063
LEA (cm?) 63.5 62.5 63.8 58.3 1.869 0.6629
SFT (mm) 4.7a 2.4b 3.3ab 2.4b 0.295 0.0011
SFTc (mm) 6.5a 4.8b 6.2a 4.0b 0.205 0.0001

BW - body weight; TWG - total weight gain; ADG - average daily gain; CY - carcass yield; HCW - hot carcass weight; SFT - subcutaneous fat thickness;
SFT - subcutaneous fat thickness measured in the croup in the biceps femuris muscle; LEA - loin eye area; SEM - standard error of the mean.
Means followed by a lowercase letter on the same row differ from each other by Tukey’s test (P<0.05).
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of the control and soybean treatments was statistically similar, being higher than that of the animals
fed sunflower or cottonseed diet. The LEA was not influenced (P>0.05) by the treatments (Table 3).

Despite STF having not presented an effect of oilseeds, there was a significant effect of diet (P<0.05)
on the FA in the meat of the young bulls fed oilseeds (Table 4). The oilseed intake influenced the
concentration of SFA, UFA, MUFA, and PUFA in meat. The highest concentration of SFA was observed
in the meat of cattle that received cottonseed (633.9 g/kg), while the lowest concentrations were
observed in the meat of animals that received soybean (557.4 g/kg) and sunflower (555.4 g/kg) in
the diet. There was a significant effect of diet (P<0.05) on UFA concentration in the meat. The animals
that were treated with soybean and sunflower presented the highest UFA concentrations. The MUFA
concentration was highest in the soybean treatment, while PUFA concentration was higher in the meat
of young bulls in the sunflower treatment (Table 4).

There was a significant effect of diet on the finishing qualitative carcass characteristics (P<0.05). The
carcass finishing of animals in the control treatment was higher than that of animals in treatments with
oilseeds. There was no significant effect of diets (P>0.05) on carcass and hindquarter fat distribution
and on fat texture (Table 5).

The gross income of the control diet and diets with the inclusion of soybeans had similar values
(a difference of only 0.3%) and were superior to diets with cottonseed and sunflower seeds (Table 6).

Table 4 - Sum of fatty acids in meat of feedlot cattle fed diets containing different whole oilseeds (g/kg)

Treatment
SEM P-value
Control Cottonseed Soybean Sunflower

. 9a Ac Ac . .
SFA 570.7b 633.9 557.4 555.4 22.7 0.0353
Y UFA 429.3b 366.1c 442.6a 444.6a 7.2 0.0090

MUF . .6¢ .5a 7c 7 .
A 283.1b 226.6 302.5 241 9 0.0030
Y. PUFA 144.7b 126.7c 137.8b 190.1a 4.5 0.0151

Y. SFA - sum of saturated fatty acids in meat; ); UFA - sum of unsaturated fatty acids in meat; }; MUFA - sum of monounsaturated fatty acids in meat;
Y MUFA - sum of polyunsaturated fatty acids in meat; SEM - standard error of the mean.
Means followed by a lowercase letter in the same row differ from each other by Tukey’s test (P<0.05).

Table 5 - Qualitative evaluation (points) of finishing fat distribution and fat texture of feedlot cattle fed diets
containing different whole oilseeds

Treatment
SEM P-value
Control Cottonseed Soybean Sunflower
Finishing 3.0a 2.2b 2.7ab 2.2b 0.114 0.0026
Fat in the carcass 1.8 1.3 2.3 2.0 0.152 0.0678
Fat in the rear 2.2 1.7 2.0 1.6 0.123 0.1671
Texture 4.3 4.2 4.5 4.1 0.065 0.0846
SEM - standard error of the mean.
Means followed by a lowercase letter in the same row differ from each other by Tukey’s test (P<0.05).
Table 6 - Cost of diets containing different whole oilseeds
Treatment
SEM P-value
Control Cottonseed Soybean Sunflower
Revenue (U$/animal) 760.6a 718.0b 758.0a 673.7c 10.6 0.0001
Costs
Daily costs (US$/day) 2.4a 2.2c 2.3b 2.4b 0.013 0.0001
Total costs (US$/animal) 350.5a 322.8b 345.4a 354.1a 4.9 0.0464
Margin (US$/animal) 410.0a 395.2b 412.7a 313.2c 5.7 0.0001

SEM - standard error of the mean.
Means followed by a lowercase letter in the same row differ from each other by Tukey’s test (P<0.05).
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Feeding expenses per day (US$/day) and per animal (US$/animal) were higher with the diet with
sunflower, followed by the control, soybean, and cotton diets. The highest gross margin was obtained
in the treatment with soybean inclusion and the lowest in the treatment with sunflower (Table 6).

4. Discussion

Despite the fact that the lipid content in the diets with oilseeds inclusion did not exceed 70 g/kg,
which is a limit established for cattle, so that there are no adverse effects on intake (NASEM, 2016;
Kozloski, 2011), there was a reduction on DMI in all oilseed diets. Nevertheless, lipids are advantageous
in diets due to their high energy value, which should be used without harmful effects of FA on rumen
fermentation (Itavo et al., 2005) with possible modification of FA in meat (itavo et al., 2021; Miyaki et al,,
2022; Rodrigues et al,, 2022) and in milk (Wanderley et al., 2022).

The decrease in feed intake may be related to the lipid content in diets containing oilseeds, with
possible adverse effects on digestion of the fibrous portion of the diet and, probably, an increase in the
length of stay and filling of the rumen environment, consequently reducing the ingestion. Lipids can
alter ruminal fermentation, and structural carbohydrate degradation (Jenkins and Palmquist, 1984).
Another lipid effect is the alteration of the microbiota ruminal into almost 50% of the diversity of
fermentative bacteria (Melo et al., 2022; Melo et al., 2023). Bassi et al. (2012) evaluated 60 g/kg of EE
including soybean, cottonseed, and flaxseed as sources of lipids diet, and also observed higher DMI
in animals that consumed a diet without oilseeds.

Another approach to the reasons for reducing the DMI is the NDF intake, although, in relation to body
weight, NDF intake did not exceed 1% BW. According to Mertens (1987), when intake is limited by
physical factors, NDF intake remains close to 1.2% BW. Consequently, we can infer that there was
probably energy regulation of nutrient intake under the conditions of this experiment. The higher
NDF intake promoted by the diet with cottonseed is due to the higher concentration of NDF in this
ingredient since the cottonseed has fiber residues adhered to the seed surface. Because of this,
cottonseed and its byproducts are sources of fiber included in the diet for finishing beef cattle in
feedlots (Goulart et al., 2020a,b; Silvestre and Millen, 2021; Arcanjo et al., 2022; Arcanjo et al., 2023).

It is likely that the best performance results observed in the diet with soybean are related to nutrient
intake and quality that can promote better feed efficiency (Souza et al., 2009; Bassi et al., 2012).
Rennd et al. (2015) observed a decrease in DMI with an increase in soybean supply, without reducing
the ADG of finishing Nellore young bulls. The results were attributed to the fact that the use of soybean
in the diets favored feed efficiency and digestibility (Oliveira et al., 2020).

Wanderley et al. (2021) also studied the inclusion of oilseeds (cotton, sunflower, and soybean) to obtain
diets with 70 g/kg of lipids for lactating cows and observed that the inclusion of oilseeds reduced
the digestibility of DM and organic matter. The authors did not observe any difference between the
DMI and milk yield of the control diet (without oilseeds) and the diet with soybean. However, they
also detected a reduction in DMI and milk production in cows fed a diet containing cottonseed. The
justification was based on the fact that the DM digestibility of cottonseed was of 23%, while the
digestibility of soybeans was of 56% (Wanderley et al., 2021).

The carcass yield of animals fed diets containing oilseeds was lower than that of animals in the control
group, which suggests that the surplus amount of lipids in the diets may have been directed toward
the deposition of mesenteric fat, since the animals in the diets containing oilseeds had lower CY
and SFT than the animals in the control diet. This is also reflected in the lower degree of carcass
finishing of the animals that received oilseeds in the diet. Cirne et al. (2020), when evaluating diets
rich in concentrate with whole cottonseed for Dorper x Santa Inés lambs, found higher carcass
weight and hot carcass yield in lambs fed the control diet compared with those fed diets with
cottonseed. The same authors also did not find differences in LEA and SFT between the evaluated
treatments. Rodrigues et al. (2022), working with the inclusion of oilseeds (soybean and cottonseed) in
the finishing diet of feedlot lambs, observed lower CY of the animals that consumed cottonseed.

R. Bras. Zootec., 52:€20220160, 2023



Productive and economic performance of feedlot young Nellore bulls fed whole oilseeds
Valeriano et al.

The FA in the meat of young bulls fed oilseeds were altered by diet. Oilseeds in the diets of beef
cattle (itavo et al,, 2021) and lambs (Rodrigues et al., 2022) can alter the FA profile in meat and milk
(Wanderley et al., 2022; Rufino et al,, 2023). The supplementation with oilseeds increases the health-
promoting index of milk and meat since its use can reduce SFA and increase PUFA in animal products.

The revenues showed only a 0.3% difference between the control diet and the soybean treatment.
This result is mainly related to the fact that the carcasses of animals from the control and soybean
treatments had higher HCW and also higher CY in the control group. Feeding expenses per day (US$/day)
and per animal (US$/animal) were higher in the diet with sunflower, followed by the control, soybean,
and cotton treatments. The higher cost of the diet containing sunflower is related to the acquisition
cost of this grain, which was the highest among the acquired grains, and even though this was the
treatment that registered the lowest DM], the value of the grains increased the daily diet. The costs per
carcass produced were similar among the control, cotton, and soybean treatments, possibly because
these costs are related to the ADG, which had no difference among these treatments, and were higher
than the sunflower, which, in addition to presenting lower ADG, was the most expensive whole grain.

The highest gross margin was obtained in the treatment with soybean inclusion and the lowest in the
treatment with sunflower seed; the control and cotton treatment recorded intermediate values. The
lower margin recorded in the sunflower treatment was due to the lower performance and higher cost
per arroba (15 kg of carcass) of the animals in this treatment. Finally, the diet with cottonseed had the
highest gross margin; however, the animals were slaughtered 20 kg lighter than those in the soybean
treatment, which had the second-highest gross margin.

The lower costs obtained with the use of cottonseed are due to the fact that this product is offered
in the Center-West region of Brazil, where most of the cotton farming is located (CONAB, 2022), and
there is an availability of this co-product for beef cattle feedlot systems. In addition to higher revenue,
soybean had lower costs than control and sunflower treatments, since there is a large supply in the
market, with Brazil being the largest producer in the world and the main production concentrated in
the Midwest region (CONAB, 2022; USDA, 2022).

5. Conclusions

The use of whole soybean seed in the diet of young bulls finished in feedlot provides greater
performance and better distribution of fat in the carcass, in addition to lower production costs.
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