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ABSTRACT: New approaches to limit expenses as-
sociated with input, without compromising profit, are 
needed in the beef industry. Residual feed intake (RFI) 
is an efficiency trait that measures variation in feed in-
take beyond maintenance, growth, and body composi-
tion. The addition of feeding behavior analysis to stan-
dard RFI tests may provide an approach to more readily 
identify feed-efficient cattle. The current study analyzes 
7 feeding behaviors (BVFREQ: bunk visit frequency, 
BVDUR: bunk visit duration, FBFREQ: feed bout fre-
quency, FBDUR: feed bout duration, MFREQ: meal 
frequency, MDUR: meal duration, and AMINT: average 
meal intake) and their relationships with RFI, ADG, and 
DMI in Japanese Black (Wagyu) cattle. Three cohorts of 
yearling Wagyu animals were studied using a standard 
70-d RFI test, and data from divergent ( ± 0.5 SD from 
population RFI mean) subsets of animals were analyzed 
for feeding behaviors [n = 58, bulls on high-concentrate 
diet (C1); n = 36, bulls on a lower-concentrate diet (C2); 
n = 34, heifers on a lower-concentrate diet (C3)]. The fol-
lowing behaviors were correlated with ADG: BVFREQ 
(r = 0.32, P = 0.01; C1 bulls), BVDUR (r = 0.42, P = 
0.01, C2 bulls), FBFREQ (r = 0.37, P < 0.01; C1 bulls), 

FBDUR (r = 0.46, P < 0.01, C1 bulls), and MFREQ (r = 
0.42, P < 0.01, C2 bulls). Behaviors were trending or sig-
nificantly correlated with DMI for all cases except for 
MFREQ for C3 and AMINT for C2. Residual feed intake 
was positively correlated with MDUR across all cohorts 
(r = 0.31, P = 0.02; r = 0.38, P = 0.02; r = 0.54, P ≥ 
0.01, respectively). For C2 bulls and C3 heifers, RFI was 
positively correlated with behavior frequency categories 
(BVFREQ; r = 0.44, P = 0.01; r = 0.60, P ≤ 0.01, respec-
tively, and FBFREQ r = 0.46, P ≤ 0.01; r = 0.60, P ≤ 
0.01, respectively). Bunk visit frequency and FBFREQ 
were highly correlated with RFI status (high or low) in 
C2 bulls and C3 heifers. Behavior duration categories 
(BVDUR, FBDUR, and MDUR) were most correlated 
with efficiency status in C1 bulls. However, behavior fre-
quency categories (BVFREQ and FBFREQ), as well as 
MDUR, were most correlated with efficiency status in 
C2 bulls and C3 heifers. Inclusion of meal duration mea-
surements when evaluating RFI provides an additional 
tool in understanding the drivers of variation in this im-
portant trait in Wagyu cattle. The present study provides 
new insights into feed intake patterns of a beef breed for 
which there are few reports of feeding behavior.
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INTRODUCTION

A review of literature shows that feed cost is one 
of the largest variable expenses in livestock production 

(Archer et al., 1999; Miller et al., 2001; Basarab et al., 
2007; Lancaster et al., 2008). Thus, there is a great need 
to develop approaches to limit expenses associated with 
input, without compromising profit margin. Output as-
sociated traits (i.e., F:G and ADG) fail to accurately re-
flect efficiency due to increased feed costs associated 
with higher rates of gain (Lancaster et al., 2009). This 
suggests focus should be placed on input traits that re-
duce feed costs without compromising other production 
traits or product quality (Baker et al., 2006). Residual 
feed intake (RFI) is an efficiency trait that measures 
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variation in feed intake beyond that driven by mainte-
nance, growth, and body composition. Advances utiliz-
ing radio-frequency identification (RFID) technology 
allows measurement of individual animal intake; in addi-
tion, individual animal feeding behavior patterns can be 
quantified. Feeding behavior has been the focus of some 
research over the past several years (Weary et al., 2009). 
Previously, Richardson and Herd (2004) noted that feed-
ing patterns account for only 2% of variation in RFI. 
However, a more recent report (Lancaster et al., 2009) 
notes that variation in feeding behavior can account for 
as much as 35% of differences in animal performance 
and ultrasound traits. Knowing this, the contributing role 
of variation in feeding behavior within feed efficiency is 
unclear. The current study aims to provide insight into 
these relationships in Japanese Black cattle (Wagyu).

MATERIALS AND METHODS

Procedures involving the use of animals in this study 
were approved by the University of Idaho Animal Care 
and Use Committee (2010–52) as required by federal 
law and University of Idaho policy.

Animals and Adaptation for RFI Analysis

Three cohorts of animals were examined during this 
experiment. All behavioral analyses were performed post-
RFI-determination. Cohort 1 (C1; evaluated summer 2010) 
consisted of 92 yearling Wagyu bulls (initial BW: 415 ± 
55 kg; age 474 ± 17 d). Cohort 2 (C2; evaluated summer 
2012) consisted of 60 yearling Wagyu bulls (initial BW: 
360.82 ± 40.97 kg; age: 423 ± 13 d). Cohort 3 (C3; evalu-
ated summer 2012) consisted of 45 yearling Wagyu heifers 
(initial BW: 295.56 ± 26.79 kg; age: 433 ± 10 d).

All animals were sourced from Snake River Farms 
(AgriBeef Co., Boise, ID) and transported to the University 
of Idaho Nancy M. Cummings Research Education and 
Extension Center (NMCREEC). Before delivery, each 
cohort was provided a diet nutritionally similar to that of-
fered to finishing phase animals at the Snake River Farm 
facility. Postarrival, all animals were allotted a 14-d adapta-
tion period before a standard 70-d postweaning RFI test to 
normalize intake as well as acclimation to the GrowSafe 
system (GrowSafe Systems Ltd., Airdrie, Alberta, Canada). 
The GrowSafe system at NMCREEC is composed of 4 
(21.34 × 54.86 m) pens, with each pen containing 5 feeding 
nodes. The pens are located outside without cover. Animals 
were randomly allocated within sex to 1 of 4 pens of the 
GrowSafe feed intake monitoring system.

Feeding and Management Practices

Diets were formulated by PerforMix Nutrition 
Systems (Nampa, ID) such that C1 animals received 
a diet nutritionally equivalent to that fed to finishing 
Wagyu cattle, and C2 and C3 animals received a diet 
based on the C1 diet with increased roughage and de-
creased concentrate percentages (Table 1). During testing 
within cohort, the diet remained consistent and samples 
were collected routinely for daily DM and weekly com-
posite samples. The latter were shipped to a commercial 
laboratory for proximate analysis (SDK Laboratories, 
Hutchinson, KS). Daily feed delivery was provided in 
a single feeding to C1; however, due to the increased 
roughage percentage, feed was delivered twice daily for 
C2 and C3 animals. All feeding was managed to facili-
tate ad libitum access with bunks managed to contain no 
less than 10% of feed delivered. Feeding was scheduled 
between 0800 and 1000 h for all cohorts with subsequent 
feedings between 1400 and 1500 h for C2 and C3. All 
animals were weighed 2 consecutive days at initiation 
and completion of 70-d test periods. Within test period, 
animals were weighed every 2 wk. Ultrasound proce-
dures were performed for live animal characteristics by 
an independent technician. Ultrasound measurements in-
cluded rib fat (RF) thickness, intramuscular fat (IMF), 
and LM area. Measurements were performed on d 0 
and 70 between the 12th and 13th ribs. All images were 
captured by an Aloka 500ssd Scanner (Hitachi Aloka 
Medical, Ltd., Wallingford, CT). Residual feed intake 
was calculated separately for each cohort. Post-RFI-test, 
all animals were classified into the following groups: ef-
ficient (RFI > 0.5 SD below the mean), marginal (RFI ± 
0.5 SD of the mean), and inefficient (RFI > 0.5 SD above 
the mean).

Table 1. Dietary ingredients (% DM basis) and energy 
values (Mcal/kg; %DM basis) of diets fed to Wagyu 
cohorts 1, 2, and 3
Item Cohort 1 Cohorts 2 & 3
Alfalfa hay early bloom 18.3 43.6
Corn grain cracked 48.8 26.1
Distillers grains soluble 11.3 8.7
Molasses (VTM)1 8.7 8.7
DM 87.1 85.2
Crude protein 15.2 16.9
Crude fiber 22.0 23.1
NEm 0.38 0.32
NEg 0.26 0.17
Fat (EE) 4.30 2.60

1Vitamin Premix Ingredients: corn soy blend, cane molasses, corn steep, 
ammonium polyphosphate, salt, limestone, Attaflow, whey, water, fat, anhy-
drous ammonia, Deccox 6%, zinc sulfate, manganese sulfate, copper sulfate, 
vitamin E premix 60%, selenium 4%, vitamin A 1000, cobalt sulfate EDDI 
(organic iodized salt), vitamin D3 500.
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Feeding Behavior Analysis

Behaviors analyzed were bunk visit frequency 
(BVFREQ: transponder readings for a single animal 
entering a feed bunk) and bunk visit duration (BVDUR: 
time during transponder readings with animal at a bunk; 
ending when there were no readings for > 300 s). Feed 
bout behaviors were feed bout frequency (FBFREQ: tran-
sponder readings for a single animal entering a feed bunk 
and consuming feed) and feed bout duration (FBDUR: 
time during transponder reading with animal at a bunk 
consuming feed; ending when there were no readings for 
> 300s). Meal data included 3 behavior measurements: 
meal frequency (MFREQ: cluster of feed bouts in which 
the non-feeding event was shorter than meal criterion), 
meal duration (MDUR: time during transponder readings 
with animal at a bunk consuming feed per meal), and av-
erage meal intake (AMINT: sum of feed event intakes 
during a meal). Cohort 1 RFI-divergent subsets consisted 
of 58 animals (efficient: n = 32; inefficient n = 26; 64% 
of total population); C2 RFI-divergent subsets consisted 
of 36 animals (efficient: n = 17; inefficient: n = 19; 60% 
of total population); C3 RFI-divergent subsets consisted 
of 34 animals (efficient: n = 17; inefficient n = 17; 75.5% 
of total population). All behaviors were analyzed for cor-
relations with RFI, DMI, and ADG within cohort.

Statistical Analysis

Residual feed intake was calculated as the difference 
between actual and predicted feed intake by regressing 
DMI on midtest BW0.75 and ADG (Koch et al., 1963) with 
the addition of RF thickness (Basarab et al., 2003) to the 
model predicting DMI. The addition of feeding behavior 
to the base model used to predict DMI was performed us-
ing PROC REG procedures including Mallow’s Cp.

Spearman correlation analysis was used to assess 
the association among and between feeding behavior 
responses and RFI values within each cohort subset. 
Analysis of variance was used to discern the effects of 
RFI classifications (efficient and inefficient) on feeding 
behaviors assuming a completely random design.

Period effects (time periods within test) were also 
examined within cohort using a repeated measures 
ANOVA (Supplementary data). Each 70-d RFI study 
was split into 4 time periods to examine changes in be-
havior by time period between and within animal clas-
sifications. Time periods were not evenly split due to 
small variations in trial duration of some cohorts; how-
ever, with the greatest variation between period lengths 
being 2 d (Supplementary Table S1); hence, the differ-
ences were deemed negligible. Each cohort was ana-
lyzed independently.

Analyses were conducted using SAS (Version 9.2; 
SAS Inst. Inc., Cary, NC). All mean differences were 

assessed using pairwise comparisons of least squares 
means. Significance was noted at the P = 0.05 level.

RESULTS

Mean Performance and Behavior Parameters of 
Efficient and Inefficient Groups for Cohorts C1, C2, 
and C3. Mean values of initial and final BW, ADG, IMF, 
and RF thickness within cohort were similar between ef-
ficiency groups (P < 0.05 for all cohorts; Table 2). As ex-
pected, DMI differed between efficiency groups within 
cohort (P < 0.01 for all cohorts).

Bunk visit frequency was significantly different be-
tween efficiency groups for all cohorts (P = 0.05, C1; P = 
0.04, C2; P < 0.01, C3), with efficient animals visiting 
the bunk less frequently than their inefficient counterparts. 
Bunk visit duration was significantly different between 
efficiency groups for C1 and C2 (P = 0.03 and 0.01, re-
spectively), suggesting inefficient animals spent longer 
times at the bunk than efficient animals. For C3 heifers, 
efficient and inefficient groups did not differ in BVDUR 
(P = 0.16). Feed bout frequency was different between 
efficiency groups across all cohorts (P = 0.04, C1; P = 
0.03, C2; P < 0.01, C3) with inefficient groups visiting 
the bunk and consuming feed more often than efficient 
groups. Feed bout duration followed a similar trend to 
BVDUR, differing between efficiency groups for C1 and 
C2 only (P = 0.02 and P = 0.01). For C3 heifers, FBDUR 
was similar (P = 0.18). Meal frequency differed between 
divergent groups of C1 bulls (P = 0.05), but was similar 
for C2 bulls and C3 heifers (P = 0.28 and P = 0.27, re-
spectively). Meal duration tended to differ between effi-
ciency groups for C1 bulls (P = 0.08) and was significant-
ly different between efficiency groups for C2 and C3 (P = 
0.01 and P < 0.01, respectively). Average meal intake was 
similar between efficiency groups across all cohorts (P = 
0.15, C1; P = 0.73, C2; P = 0.40, C3).

Spearman Rank Correlations of Feeding  
Behaviors with ADG, DMI, and RFI

Correlations of Feeding Frequency Behaviors 
with ADG, DMI, and RFI. All 3 frequency behaviors, 
BVFREQ, FBFREQ, and MFREQ, were correlated with 
ADG for C1 bulls (r = 0.32, P = 0.01; r = 0.37, P < 0.01; 
and r = 0.42, P < 0.01, respectively; Table 3).

Behaviors BVFREQ, FBFREQ, and MFREQ were 
also correlated with DMI for C1 bulls (r = 0.29, P = 0.03; 
r = 0.32, P = 0.03; r = 0.41, P = < 0.01, respectively) and 
BVFREQ showed a tendency for C2 bulls and C3 heif-
ers (r = 0.32, P = 0.06, and r = 0.33, P = 0.06, respec-
tively) while there was also a similar trend for MFREQ 
for C2 bulls only (r = 0.29, P = 0.09).
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Bunk visit frequency was correlated with RFI for C2 
bulls and C3 heifers (r = 0.44, P = 0.01, and r = 0.60, P < 
0.01, respectively) and showed a tendency for C1 bulls 
(r = 0.23, P = 0.08). The relationship between FBFREQ 
and RFI recapitulated that between BVFREQ and RFI 
(Table 3) being almost identical in each case. Of the fre-

quency behaviors, MFREQ was least correlated with RFI, 
showing a tendency for C1 bulls only (r = 0.24, P = 0.07).

Correlations of Feeding Duration Behaviors with 
ADG, DMI, and RFI. Bunk visit duration was correlated 
with ADG for C2 bulls only (r = 0.42, P = 0.01), and this 
pattern was reflected for FBDUR also being correlated for 
C2 bulls (r = 0.46, P < 0.01). In addition, FBDUR showed 
a similar tendency for C1 bulls (r = 0.23, P = 0.09).

Behavior BVDUR was correlated with DMI for both 
bull cohorts (r = 0.32, P = 0.01, C1; r = 0.56, P < 0.01, 
C2) and showed a tendency for C3 heifers (r = 0.33, P = 
0.06). Behavior FBDUR and DMI were correlated for 
all cohorts (r = 0.36, P < 0.01, C1; r = 0.57, P < 0.01, 
C2; r = 0.34, P = 0.05, C3). However, MDUR and DMI 
were correlated for C2 bulls and C3 heifers (r = 0.41, P = 
0.01, and r = 0.34, P = 0.05, respectively) and showed a 
tendency for C1 bulls (r = 0.22, P = 0.09).

Duration behaviors BVDUR and FBDUR were cor-
related with RFI for C1 bulls (r = 0.37, P < 0.01, and r = 
0.38, P < 0.01) and similarly showed a tendency for C2 
bulls (r = 0.31, P = 0.06, and r = 0.31, P = 0.07, respec-
tively). Of the three feeding duration behaviors, MDUR 
was most consistently correlated with RFI being signifi-
cant for all cohorts (r = 0.31, P = 0.02, C1; r = 0.38, P = 
0.02, C2; r = 0.54, P < 0.01, C3).

Correlations of Behavior AMINT with ADG, DMI, 
and RFI. Average meal intake and DMI were correlated 
for C1 bulls and C3 heifers (r = 0.27, P = 0.04, and r = 0.41, 
P = 0.02, respectively). Average meal intake tended to be 
correlated with RFI for C1 bulls only (r = 0.25, P = 0.06).

Period Analysis of Feeding Behaviors. Analyses of 
variation in behaviors by period within the standard 70-d 
RFI test are presented here and in Supplementary Tables 
S1, S2, and S3

Cohort 1. Period effects were examined for differ-
ences between RFI classifications of C1 bulls and feed-
ing behaviors over time (Supplementary Table S1). Bunk 
visit frequency during periods 1 and 2 of the 4-period trial 
were different (P = 0.03 and 0.02, respectively) between 
C1 RFI-efficient and RFI-inefficient bulls, and there was 
a similar trend during period 3 (P = 0.07). However, by 
end of trial, period 4, there was no difference in BVFREQ 
between the 2 efficiency classifications (P = 0.15).

Bunk visit duration during periods 1 and 2 of the 
4-period trial was also different (P ≤ 0.01 for periods 1 
and 2) between cohort 1 efficient and inefficient bulls. 
During the latter half of the study, there were no differ-
ences of BVDUR between the 2 RFI groups (period 3, 
P = 0.13, and period 4, P = 0.25).

Feed bout analysis showed similar relationships to 
those shown for bunk visit, likely due to the close re-
lationship between these 2 measures. Cohort 1 Wagyu 
bull RFI groups differed for FBFREQ for periods 1–3 
(P = 0.04, 0.01, and 0.05, respectively). However, for 

Table 2. Comparison of means ± SE between RFI-
efficient and RFI-inefficient groups for feeding behav-
ior parameters and performance traits in Wagyu cohorts 
(C1, C2, and C3)
Behavior Cohort1 Efficient Inefficient P
Initial BW, 
kg

1 422 ± 9.7 417 ± 10.8 0.77
2 362 ± 10.3 366 ± 9.8 0.79
3 300 ± 6.8 297 ± 6.8 0.72

Final BW, 
kg

1 489 ± 11.1 484 ± 12.3 0.76
2 449 ± 11.6 458 ± 11.0 0.55
3 366 ± 7.8 365 ± 7.8 0.89

ADG, 
kg/d

1 1.38 ± 0.05 1.39 ± 0.06 0.89
2 1.26 ± 0.05 1.28 ± 0.05 0.74
3 1.94 ± 0.07 1.91 ± 0.07 0.8

DMI, 
kg/d

1 9.51 ± 0.23 11.4 ± 0.26 < 0.01
2 8.67 ± 0.19 10.4 ± 0.22 < 0.01
3 7.98 ± 0.19 9.07 ± 0.19 < 0.01

IMF, 
%

1 6.47 ± 0.20 5.98 ± 0.22 0.11
2 3.85 ± 0.25 4.39 ± 0.23 0.13
3 6.43 ± 0.28 5.49 ± 0.28 0.10

Rib fat thickness, 
mm

1 0.58 ± 0.03 0.57 ± 0.03 0.86
2 0.18 ± 0.01 0.18 ± 0.01 0.56
3 0.20 ± 0.01 0.20 ± 0.01 0.82

RFI, 
kg/d

1 -0.90 ± 0.07 1.08 ± 0.08 < 0.01
2 -0.90 ± 0.09 0.74 ± 0.09 < 0.01
3 -0.56 ± 0.07 0.61 ± 0.07 < 0.01

Bunk visit frequency, 
events/d

1 35.9 ± 1.53 40.6 ± 1.70 0.05
2 46.3 ± 3.09 55.4 ± 2.92 0.04
3 49.4 ± 2.92 67.0 ± 2.92 < 0.01

Bunk visit duration, 
min/d

1 69.6 ± 2.22 77.1 ± 2.47 0.03
2 93.5 ± 3.81 107 ± 3.61 0.01
3 127 ± 5.67 139 ± 5.68 0.16

Feed bout frequency, 
events/d

1 31.7 ± 1.36 35.9 ± 1.51 0.04
2 43.3 ± 2.79 52.0 ± 2.64 0.03
3 44.8 ± 2.57 60.3 ± 2.57 < 0.01

Feed bout duration, 
min/d

1 67.5 ± 2.12 74.9 ± 2.36 0.02
2 91.8 ± 3.76 105 ± 3.56 0.01
3 123 ± 5.42 134 ± 5.42 0.18

Meal frequency, 
events/d

1 7.67 ± 0.38 8.84 ± 0.42 0.05
2 13.3 ± 1.03 14.8 ± 0.97 0.28
3 11.7 ± 0.61 12.7 ± 0.61 0.27

Meal duration, 
min/d

1 119 ± 3.92 130 ± 4.35 0.08
2 132 ± 4.58 149 ± 4.33 0.01
3 173 ± 6.09 205 ± 6.09 < 0.01

Average meal intake, 
kg/event

1 1.45 ± 0.06 1.58 ± 0.06 0.15
2 0.89 ± 0.06 0.92 ± 0.06 0.73
3 0.87 ± 0.05 0.93 ± 0.05 0.40

1Cohorts of Wagyu Animals; Cohort 1 Wagyu Bulls, efficient n = 32, inef-
ficient n = 26; Cohort 2: Wagyu Bulls, efficient n = 18, inefficient n = 18; 
Cohort 3: Wagyu Heifers, efficient n = 17, inefficient n = 19.
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period 4, FBFREQ was similar between groups (P = 
0.14). Durations of feed bouts (FBDUR) were different 
between cohort 1 RFI groups in the first 2 periods of the 
trial (P = 0.01 for both periods). For both periods 3 and 
4, there were no differences between RFI groups (P = 
0.11 and 0.24, respectively).

Meal data analysis across periods showed few dif-
ferences between the C1 RFI groups. Average meal fre-
quency was greater for RFI-inefficient groups within the 
first 3 periods of the study (P = 0.05, 0.01, and 0.04, 
respectively). By period 4, RFI groups had similar meal 
frequencies (P = 0.18). Average meal duration for cohort 
1 Wagyu bulls did not differ between RFI groups dur-
ing any period of the study. During period 2, there was 
a trend (P = 0.08) to differ; however, for periods 1, 3, 
and 4, AMDUR was similar between efficiency classifi-
cations (P = 0.13, 0.16, and 0.16, respectively). Within 
behavior trait AMINT, there was tendency for C1 RFI-
efficient animals to consume less during a meal within 
period 1 of the study (P = 0.06). For all other periods 
(periods 2–4), AMINT were similar between RFI groups 
(P = 0.22, 0.31, and 0.18, respectively).

Cohort 2. Period effects between divergent groups 
of C2 Wagyu bulls and feeding behaviors over time are 
presented in Supplementary Table S2. Efficiency groups 
differed in BVFREQ during periods 1, 2, and 4 (P = 0.04, 
0.02, and 0.05, respectively). However, groups were simi-

lar for period 3 (P = 0.12). Bunk visit duration was different 
between cohort 2 RFI-efficiency groups in periods 1, 3, and 
4 (P = 0.01, 0.04, and 0.01, respectively). During period 2, 
BVDUR showed a similar trend between groups (P = 0.10).

Feed bunk data for frequency and duration also 
show some differences between cohort 2 RFI-efficiency 
groups. Efficiency groups differed in FBFREQ dur-
ing periods 1, 2, and 4 (P = 0.04, 0.01, and 0.03, re-
spectively). Within period 3, there was a similar trend 
(P = 0.08). Feed bunk duration was different between 
RFI-efficiency groups in periods 1, 3, and 4 (P = 0.01, 
0.03, and 0.01, respectively). During period 2, FBDUR 
showed a similar trend between groups (P = 0.10).

Meal data analysis showed few differences between 
cohort 2 efficiency groups. There were no differences 
between groups for MFREQ throughout the entire trial. 
For the behavior trait MDUR, period 1 was the only pe-
riod during which efficiency groups differed (P ≤ 0.01). 
There was a similar tendency for differences between 
groups in periods 2 and 3 (P = 0.07 and 0.09, respective-
ly). There was no difference in MDUR between cohort 2 
RFI-efficiency groups during period 4. Also, there were 
no differences between C2 efficiency groups for AMINT 
in any of the 4 periods.

Cohort 3. Bunk visit frequency was different be-
tween C3 efficiency groups throughout all 4 periods (P ≤ 
0.01 for all periods). Bunk visit duration tended to differ 

Table 3. Spearman correlations of feeding behavior with ADG, DMI, and residual feed intake (RFI) for Wagyu 
cohorts (C1, C2, and C3)
 
Behavior

 
Cohort1

ADG
r (P)

DMI
r (P)

RFI
r (P)

Bunk visit frequency, events/d 1 0.32 (0.01) 0.29 (0.03) 0.23 (0.08)
2 0.00 (0.97) 0.32 (0.06) 0.44 (0.01)
3 -0.21 (0.23) 0.33 (0.06) 0.60 (<0.01)

Bunk visit duration, min/d 1 0.20 (0.13) 0.32 (0.01) 0.37 (<0.01)
2 0.42 (0.01) 0.56 (<0.01) 0.31 (0.06)
3 0.23 (0.20) 0.33 (0.06) 0.27 (0.12)

Feed bout frequency, events/d 1 0.37 (<0.01) 0.32 (0.01) 0.24 (0.07)
2 0.03 (0.86) 0.35 (0.04) 0.46 (<0.01)
3 -0.18 (0.30) 0.50 (<0.01) 0.60 (<0.01)

Feed bout duration, min/d 1 0.23 (0.09) 0.36 (<0.01) 0.38 (<0.01)
2 0.46 (<0.01) 0.57 (<0.01) 0.31 (0.07)
3 0.24 (0.16) 0.34 (0.05) 0.27 (0.13)

Meal frequency, events/d 1 0.42 (<0.01) 0.41 (<0.01) 0.24 (0.07)
2 0.25 (0.15) 0.29 (0.09) 0.24 (0.16)
3 0.10 (0.57) 0.05 (0.79) 0.18 (0.30)

Meal duration, min/d 1 0.12 (0.35) 0.22 (0.09) 0.31 (0.02)
2 0.23 (0.18) 0.41 (0.01) 0.38 (0.02)
3 -0.22 (0.21) 0.34 (0.05) 0.54 (<0.01)

Average meal intake, kg/event 1 0.05 (0.69) 0.27 (0.04) 0.25 (0.06)
2 -0.07 (0.67) 0.02 (0.91) -0.04 (0.83)
3 0.11 (0.55) 0.41 (0.02) 0.21 (0.24)

1Cohorts of Wagyu animals; Cohort 1 Wagyu bulls, efficient n = 32, inefficient n = 26; Cohort 2: Wagyu bulls, efficient n = 18, inefficient n = 18, Cohort 3: 
Wagyu heifers, efficient n = 17, inefficient n = 19.
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between cohort 3 RFI-efficiency groups during the first 
half of the trial (period 1: P = 0.07; period 2: P = 0.06); 
however, there were no differences between cohort 3 ef-
ficiency groups in BVDUR during periods 3 or 4 (P = 
0.43 and 0.44, respectively).

For C3 Wagyu heifers (reflecting the relationships 
shown in the C1 bulls), feed bout analysis showed sim-
ilar relationships to those shown for bunk visit, likely 
due to the close relationship between these 2 measures. 
Cohort 3 Wagyu heifer RFI groups differed for FBFREQ 
during all 4 periods (P ≤ 0.001 for all 4 periods). Feed 
bout duration tended to differ during periods 1 and 2 (P 
= 0.08 and 0.06, respectively) but did not differ during 
periods 3 or 4 (P = 0.51 and P = 0.48, respectively).

Analysis of meal data showed few differences be-
tween cohort 3 Wagyu heifer RFI-efficiency groups. 
Meal frequency was similar between groups throughout 

all 4 periods. However, there were differences between 
groups in MDUR (P ≤ 0.1, for all 4 periods). There were 
no differences between C3 RFI-efficiency groups for 
AMINT for any period.

Including Behaviors in the Model to Predict DMI 
in Calculating RFI. Analysis of modifying the base 
model used to predict DMI for the calculation of RFI by 
including individual feeding behaviors is presented in 
Table 4, with best-fit models presented in Table 5. Within 
cohort, only behaviors that were significantly correlated 
with RFI were included in the model to predict DMI. 
For C1 bulls, behaviors BVDUR, FBDUR, and MDUR 
were significantly correlated with RFI. The addition of 
BVDUR decreased variation (mean square error, MSE) 
by 7.53%. By adding FBDUR and MDUR individually, 
the MSE was decreased by 8.77 and 4.84%, respectively. 
For this cohort, modifying the base model for the predic-
tion of DMI by adding BVDUR, FBDUR, and MDUR 
accounted for 17.8% of variation in MSE (Table 5).

Cohort 2 bull behaviors BVFREQ, FBFREQ, and 
MDUR were significantly correlated with RFI. Adding 
BVFREQ, FBFREQ, and MDUR to the base model de-
creased MSE by 2.44, 17.1, and 11.6%, respectively. For 
this cohort, modifying the base model for the prediction 
of DMI by adding BVFREQ, FBFREQ, and MDUR ac-
counted for 13.6% of variation in MSE (Table 5).

For C3 heifers, behaviors BVFREQ, FBFREQ, and 
MDUR were also significantly correlated with RFI. Adding 
BVFREQ, FBFREQ, and MDUR to the base model indi-
vidually decreased MSE by 0.43, 32.1, and 5.06%, respec-
tively. For this cohort, modifying the base model for the 
prediction of DMI by including BVFREQ, FBFREQ, and 
MDUR accounted for 39.1% of variation in MSE (Table 5).

DISCUSSION

The current study provides some insight of correla-
tions between feeding behavior and feed efficiency in a 
niche breed of cattle (Wagyu). Wagyu cattle have a lower 
appetite compared to traditional finishing cattle. Whereas 
traditional beef cattle have been bred to attain greater red 
meat yield and marbling via increased appetite, little se-

Table 4. Percent reduction in the mean squared error 
(MSE %) of the model predicting DMI due to the inclu-
sion of the individual variables of feeding behavior in 
Wagyu cohorts 1, 2, and 3
Variables in Model Cohort R2 MSE ΔMSE%
Base1 1 0.67 0.75 –

2 0.55 0.53 –
3 0.56 0.35 –

BVFREQ2 1 0.68 0.74 2.32
2 0.57 0.52 2.44
3 0.57 0.35 0.43

BVDUR3 1 0.70 0.70 7.53
2 0.56 0.54 -1.50
3 0.61 0.32 9.65

FBFREQ4 1 0.68 0.73 2.78
2 0.64 0.44 17.1
3 0.71 0.24 32.1

FBDUR5 1 0.70 0.69 8.77
2 0.61 0.47 11.7
3 0.59 0.33 5.42

MFREQ6 1 0.69 0.71 5.26
2 0.65 0.43 19.1
3 0.71 0.24 32.9

MDUR7 1 0.69 0.72 4.84
2 0.61 0.47 11.6
3 0.59 0.34 5.06

AMINT8 1 0.69 0.72 4.19
2 0.57 0.52 2.68
3 0.57 0.35 0.59

1Base model for prediction of DMI; mid-test body weight, average daily 
gain, and rib fat thickness.

2Bunk visit frequency, events/day.
3Bunk visit duration, min/event.
4Feed bout frequency, events/d.
5Feed bout duration, min/event.
6Meal frequency, events/d.
7Meal duration, min/event.
8Average meal intake, kg/event.

Table 5. Best fit model for elimination of variation in base 
model for predicting DMI in Wagyu cohorts 1, 2, and 3
Cohort Variables in model1 R2 MSE ΔMSE%
1 BVDUR FBDUR MDUR 0.74 0.62 17.8
2 BVFREQ FBFREQ MDUR 0.64 0.46 13.6
3 BVFREQ FBFREQ MDUR 0.75 0.22 39.1

1Variables added to base model predicting DMI consisting of mid-test 
body weight, average daily gain, and rib fat thickness. BVFREQ: Bunk visit 
frequency, events/day; FBFREQ: Feed bout frequency, events/day; BVDUR: 
Bunk visit duration, min/event; FBDUR: Feed bout duration, min/event; 
MDUR: Meal duration, min/event.
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lection of Wagyu cattle has been focused on appetite or 
gain as noted by lower intakes in previous studies (McGee 
et al., 2013). The focus of Wagyu carcass composition is 
intramuscular fat, which is deposited last in the sequence 
of adipose accumulation. This focus has resulted in out-
comes such as longer days on feed in which animals are 
traditionally fed a lower-concentrate diet. Such issues 
must be considered when analyzing Wagyu feeding be-
havior. Comparisons of behavior values reported in the 
literature must include consideration of different method-
ologies used to collect data (RFID versus video record-
ing), as well as differences in animal age, sex, diet, and 
other variables found across such studies. Mendes (2010) 
provides a table describing variance of analytical methods 
and values across several studies showing discrepancies 
within several feeding behaviors. This work also provides 
insight into different population statistics that create a dis-
connect in otherwise comparable data sets. To this end, 
caution must be used when generalizing relationships be-
tween feeding behavior traits in other studies.

In the present report, consistent differences in feed-
ing behaviors among efficiency groups were observed 
across all 3 cohorts. It is important to note that a higher-
concentrate diet was offered to C1 than for C2 and C3. 
This difference in diet composition may play a role in 
variation of DMI, ADG, and also feeding behaviors.

Feeding frequency behaviors showed some con-
sistent relationships with performance measurements 
across all cohorts. The positive correlations of BVFREQ, 
FBFREQ, and MFREQ with ADG for C1 indicate that 
feeding frequency behaviors are more closely related to 
ADG across efficiency groups offered a high-concen-
trate diet, while DMI is more strongly related to these 
behaviors across high- and moderate-concentrate diets. 
There was no correlation between feeding frequency be-
havior for growing Angus and Hereford bulls offered a 
roughage diet and either ADG or DMI indicating that 
diet type may influence these relationships with feed-
ing behaviors (Kayser and Hill, 2013). This contrasts 
with the relationship found in finishing phase crossbred 
steers by Durunna et al. (2011b), who found a negative 
correlation of FBFREQ with ADG (r = -0.07), possibly 
indicating a breed difference or stage of maturity dif-
ference compared to the present study. Consistent with 
our observations, we propose that a high-concentrate 
diet may allow animals to reach satiation faster, with de-
creased time of rumen (and gut) fill due to more rapid 
nutrient breakdown. In the case of higher roughage diets, 
rumen fill may cause decreased initiative to consume 
feed, manifested as lower feeding frequency behaviors.

The positive correlation of BVFREQ with RFI in 
C2 bulls and C3 heifers indicates that animals having 
higher RFI values visit the bunk more often (but may 
or may not consume feed). Thus, RFI-inefficient Wagyu 

animals may be more active than RFI-efficient animals, 
consistent with the observations of Richardson and 
Herd (2004). A similar trend in BVFREQ observed in 
C1 Wagyu bulls may suggest that animals offered lower- 
or high-concentrate diets behave similarly with respect 
to BVFREQ. Differences between efficiency groups for 
BVFREQ across the 3 cohorts ranged from 12 to 31%, 
with C3 heifers having the most extreme differences.

Feed bout frequency also differed amongst efficien-
cy groups in all cohorts, indicating that low-RFI Wagyu 
cattle (bulls and heifers) visit the bunk and consume feed 
less frequently than inefficient counterparts. These obser-
vations agree with those of Kelly et al. (2010), who found 
positive correlations of RFI and daily feeding events (r = 
0.45). Robinson and Oddy (2004) also noted positive ge-
netic and phenotypic correlations between feeding events 
(FBFREQ) and RFI. In contrast, Nkrumah et al. (2007) 
found no relationship between feeding frequency and 
feed conversion ratio in crossbred cattle.

Mean values for MFREQ in the current study are 
similar to those found by Lancaster et al. (2009) of 6.9–
8.7 events/d. Lancaster et al. (2009) showed no relation-
ship between MFREQ and ADG in purebred Angus bulls. 
However, Kelly et al. (2010) found a trend toward cor-
relation of feeding events and ADG in finishing heifers.

Meal frequency was strongly correlated with DMI in 
C2 bulls, with a tendency in C1 bulls. The lack of rela-
tionship for C3 heifers may indicate a sex effect. For C3, 
MFREQ averaged 12 events/d, with C2 bulls on the same 
diet averaging 14 events/d. Analysis of DMI indicates that 
heifers did consume approximately 1 kg less DM than 
bulls on the same diet. This interpretation is consistent 
with a study by Friggens et al. (1998), who showed when 
dairy cows were offered a high-concentrate versus a low-
concentrate diets, MFREQ was lower. However, further 
analysis of the present study indicates a 60 kg starting and 
90 kg finishing BW difference in C2 bulls and C3 heifers 
on the same diet, recapitulating the correlation between 
MFREQ and ADG.

Meal frequency does not explain variation in RFI of 
Wagyu cattle. In the present report, of the 3 cohorts stud-
ied, MFREQ was only significantly different in C1 (of-
fered a high-concentrate diet) efficient versus inefficient 
Wagyu bulls. As noted above, the variable response across 
cohorts is possibly due to diet differences. Cohorts 2 and 
3 were offered a lower-concentrate diet and thus had nu-
merically higher MFREQ values than C1 bulls.

Feeding duration behaviors also showed some con-
sistent relationships with performance measurements 
across all cohorts. The significant correlations of BVDUR 
and FBDUR with ADG for C2 and a trend for FBDUR 
for C1 is in agreement with Kayser and Hill (2013), who 
found similar trends in growing Angus and Hereford bulls.
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The consistent correlation of FBDUR with DMI 
across all cohorts indicates that animals spent longer 
times at the bunk and were in fact consuming more feed, 
rather than only visiting the bunk. These results are con-
sistent with findings of Nkrumah et al. (2007), Robinson 
and Oddy (2004), and Kayser and Hill (2013) and con-
trast with those of Kelly et al. (2010).

Bingham et al. (2009) analyzed head-down dura-
tions in Brangus heifers using periodic video record-
ing analysis. Their findings indicated that inefficient 
animals had 22.9% lower head-down duration (similar 
to FBDUR) than efficient heifers. The present study 
shows no difference between efficiency heifer groups in 
FBDUR. However, results for C1 and C2 Wagyu bulls 
suggest that FBDUR of efficient groups is 10 to 13% 
lower than for inefficient groups. These results are in 
agreement with Nkrumah et al. (2007), who reported a 
large difference in FBDUR between low- and high-RFI 
steers (40%). Bingham et al. (2009) suggested that dif-
ferences between their findings and those of Nkrumah et 
al. may be due to use of Calan Gate systems compared 
to results from RFID-based intake systems.

It is also possible that dominance may play a role in 
determining variation in BVDUR. Huzzey et al. (2006) 
report a high displacement of subordinate animals from 
feed bunks in competitive environments. Research in 
dairy cows by Bouissou et al. (1970) found that a hier-
archy is established rapidly, with approximately 50% of 
the dominant-submissive relationships determined dur-
ing the first hour in unacquainted animals. Although this 
was early research, the role of social dominance does 
indeed play a role in feeding behavior as evidenced by 
more current studies (Gonyou and Stricklin, 1981; Grant 
and Albright, 1995; Olofsson, 1999; Grant and Albright, 
2000, 2001). Thus, it is important to consider social hi-
erarchy as a parameter influencing feeding behavior in 
group-housed bulls and heifers. Also, expression of es-
trus and other reproductive status may play a role in fluc-
tuating intakes (Huzzey et al., 2007). Further studies with 
larger populations of animals are needed to draw more 
definitive conclusions on this aspect of Wagyu animal 
feeding behavior. However, the present study provides 
insight that efficient Wagyu bulls fed a high-concentrate 
diet visit the bunk for shorter periods than their ineffi-
cient counterparts.

In the present study, the differences between effi-
ciency groups in MDUR for C2 (bulls) and C3 (heif-
ers), with a similar trend for C1 bull efficiency groups, 
are consistent with results reported by Durunna et al. 
(2011a) with feeding duration for RFI-efficient animals 
decreasing from 104 min/d to 63 min/d during growth 
and finishing phases, respectively. Feeding durations 
over the 2 feeding periods for inefficient animals were 
reported as 118 min/d and 78 min/d, respectively. The 

positive correlation of MDUR with RFI observed in the 
current study is also similar to results reported by oth-
ers indicating that RFI-efficient animals spend less time 
consuming meals, including Nkrumah et al. (2007) for 
cross-bred steers, Lancaster et al. (2009) for Angus bulls, 
and Schwartzkopf-Genswein et al. (2011) for crossbred 
Charolais steers. In the present study, AMINT was simi-
lar between RFI-efficiency groups across all cohorts.

Meal duration was not related to ADG in any co-
hort of Wagyu animals. The correlations of MDUR 
and DMI in C2 and C3 indicate that diet composition 
(higher roughage) is an important factor in the relation-
ship between MDUR and DMI. Animals on a higher-
concentrate diet (C1) consumed approximately 14% less 
DM than those on higher-concentrate diets (C2 and C3). 
Also, C2 and C3 animals spent longer times feeding on 
average than C1 bulls (11 and 34%, respectively). It may 
be that in measuring the shorter MDUR of animals on 
a high-concentrate diet, sensitivity to detect differences 
associated with DMI are more difficult to detect.

Meal duration was correlated with RFI across all co-
horts signifying that longer meal times are associated with 
less efficient (higher-RFI) animals. Kelly et al. (2010) 
found no correlation between feeding duration and feed 
efficiency traits. However, Mendes (2010) found correla-
tions between efficiency traits and length of meal (r = 0.36). 
These disparities indicate that further studies of the relation-
ship between MDUR and RFI are needed. In the present 
study, MDUR means numerically increased across cohorts 
as the diet included more roughage (C2 and C3). Thus, it 
is likely that higher roughage inclusion extends meal du-
rations thereby creating a greater difference between effi-
ciency classifications. Cohort 2 and 3 animals differed in 
MDUR with C3 animals having 24 and 27% higher values 
for inefficient and efficient animals, respectively. This phe-
nomenon may be a sex effect, as C2 and C3 animals were 
from the same season and calf crop. It is possible that a lack 
of feed competition plays a role in the increased MDUR. 
As reported by DeVries and von Keyserlingk (2009), dairy 
heifers fed in a competitive environment had shorter feed-
ing times and greater day-to-day variation in feeding times. 
In the present study, the heifer group was small (n = 34) 
with relatively few animals per feeding node and may 
have been less likely to engage in hierarchy-related feed-
ing challenges often associated with bulls. Thus, C3 heifers 
may have encountered fewer dominance challenges during 
feeding, leading to increased MDUR and slower eating rate. 
This is important to note, as AMINT of C2 and C3 animals 
were similar, indicating similar intakes with longer times 
spent feeding for C3 heifers versus C2 bulls.

Average meal intake was not correlated with ADG 
in any Wagyu cohort. Roughage-based diet-fed animals 
(C2 and C3) ate less per meal (0.90 kg) than C1 bulls 
offered the concentrate-based diet (1.51 kg); however, 
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there were no differences between efficiency groups in 
AMINT. In contrast, Kayser and Hill (2013) found cor-
relations between meal size and performance measure-
ments in growing Angus and Hereford bulls (ADG, r 
= 0.16 and r = 0.17; DMI, r = 0.57 and r = 0.54; and 
RFI, r = 0.52 and r = 0.53, respectively). Mendes (2010) 
also found correlations of RFI with meal size (r = 0.44). 
This may suggest a breed effect and further studies are 
required to clarify this point.

For the present study, analysis of time periods (4 pe-
riods) throughout the feed intake evaluation trials yields 
interesting results. In reviewing the literature, we found 
no reports of feeding behavior traits over contiguous time 
periods. This approach appears to be novel and provides 
some useful insights into Wagyu cattle feeding behavior 
over time. Analysis of such studies may provide evidence 
of optimal time periods in which animals can be classified 
by efficiency status. Thus, it may be possible to simplify 
behavioral analysis into shorter time trials, instead of re-
quiring data generated from a typical 70-d RFI evaluation.

Differences in means were observed from all cohorts 
for BVFREQ, with results suggesting efficient animals 
visit the bunk less than inefficient animals over several cal-
culated periods of test. Analysis of C3 heifer data shows 
differences among all 4 periods of test signifying a direct 
relationship between BVFREQ and RFI. Cohorts 1 and 2 
(bulls) show strong differences in the first two periods of 
test, but thereafter, there are no consistent patterns linking 
BVFREQ and RFI, suggesting that RFI divergent bulls (C1 
and C2) differ greatly in BVFREQ during the first half of 
test, while heifers (C3) differ throughout the 70-d test.

Analysis of BVDUR showed differences between 
efficiency groups in C1 and C2 bulls, with trends not-
ed in the first half of trial for C3 heifers. Thus, as for 
BVFREQ, periods 1 and 2 may provide the best indica-
tor of efficiency status via BVDUR. Further studies are 
required to validate this speculation.

Feed bout frequency showed strong indications of ef-
ficiency status differentiation among all cohorts. Wagyu 
bulls (C 1 and C2) showed efficient animals visiting the 
bunk to feed less often than their inefficient counterparts 
during the first 2 periods of the trial. As for BVFREQ 
and BVDUR, the relationships between FBFREQ and 
RFI are less consistent in the latter periods.

Results from behavior trait FBDUR were inconsistent 
for the identification of efficiency status when examined 
using period effects. Meal frequency only provided indica-
tions of efficiency status in C1 bulls. This may be attribut-
able to diet effects alone, as neither C2 bulls nor C3 heifers 
showed any differentiation in MFREQ between RFI groups.

Behavior MDUR provided an indication of effi-
ciency classification in C3 heifers. Efficient heifers had 
shorter meal durations than counterparts throughout 
the entire period. On the same diet, C2 bulls showed 

significant differences, or trends, between RFI groups 
throughout test. However, for C1 bulls, MDUR was not 
different between RFI groups. Thus, animals fed a high-
concentrate diet are less likely to show differences in 
MDUR when classified by efficiency status. There were 
few differences in AMINT across RFI groups for any 
cohort, suggesting that AMINT is not a good indicator 
of efficiency classification for Wagyu animals.

Time period analysis yielded several trends between 
cohorts. Most importantly, there are no behaviors in 
which animals did not differ in the initial period but did 
so in the latter. This suggests that animals in the current 
Wagyu cohorts differ greatly at trial initiation and be-
come more similar (for some traits) towards trial com-
pletion. Furthermore, efficiency groups of C1 bulls only 
differed in the first half the testing period for all corre-
lated behaviors, with these bull efficiency groups being 
most similar at trial completion (period 4). Cohort 2 bull 
efficiency groups seemed to be similar in period 2 for 
duration traits and period 3 frequency traits (correlated 
traits). The cause of this phenomenon is not presently 
understood. Results from the current study suggest that 
approximately 42 d of behavioral analysis is needed to 
predict feeding behaviors of Wagyu bulls on a high-con-
centrate diet, while the feeding behavior of the bull group 
on a lower-concentrate diet was highly variable through-
out time points. The present study supports consistent 
feeding behavior of heifers fed a lower-concentrate diet 
throughout the study. There is a need for further inves-
tigations of feeding behavior over time points to more 
clearly elucidate relationships with RFI in Wagyu cattle.

The addition of feeding behavior traits to the mod-
el used to predict DMI in RFI analysis showed that the 
“best-fit” model used for C1 bulls accounted for a sub-
stantial reduction in MSE (18%). Including duration traits 
(BVDUR, FBDUR, and MDUR), that is, those behaviors 
that were significantly correlated with RFI (Table 3), is an 
approach also reported by Lancaster et al. (2009). In fur-
ther support of this notion, Kelly et al. (2010) added daily 
feeding events to the RFI model (to predict DMI), noting 
that 20% of variation in DMI could be explained from its 
inclusion. Thus, variations in feeding-associated activity 
(i.e., FBFREQ and FBDUR) may account for substantial 
variation in feed efficiency. Kayser and Hill (2013) found 
that addition of duration behaviors to the base model sig-
nificantly improved MSE% but feeding frequency did 
not, which is consistent with the analysis in the present 
study. However, the model used for C2 bulls and C3 heif-
ers in which BVFREQ, FBFREQ, and MDUR were cor-
related with RFI reduced variation in MSE% by 14% in 
the case of C2 bulls and by a substantially greater margin, 
39%, for C3 heifers. It has also been suggested by other 
authors that feeding frequency behaviors explain chang-
es in MSE (Nkrumah et al., 2007; Durunna et al., 2011b). 
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Also, MDUR was significantly correlated with RFI for 
all 3 cohorts. This indicates that MDUR is an important 
marker for variation in RFI of Wagyu animals. There is 
a considerable amount of energy expenditure associated 
with activity-related feeding. Luiting (1991) found that 
these expenditures can account for as much as 54% of 
total energy expenditure in laying hens divergently se-
lected for RFI. Susenbeth et al. (1998) showed total ener-
gy expenditure in cattle was 19% greater during standing 
versus lying. Thus, it can be speculated that increases in 
energy expenditure during feeding, as well as other on-
going physiological processes from nutrient influx, can 
account for a large variation in efficiency. Thus, MDUR 
provides a useful target as a possible predictor of RFI. 
This is an area of research that requires further validation.

IMPLICATIONS

The current study provides insight into differences 
in feeding behavior of Wagyu cattle. With rising feed 
costs and unstable market sectors, the use of feed-ef-
ficient animals will soon become more of a necessity 
than a preference. The use of feeding behavior is not a 
standalone selection criterion; however, it does provide 
some understanding of the variance in feed efficiency. 
Newer technologies (RFID-based feed intake systems) 
allow researchers to more easily determine individual 
animal feed intake and, in addition, provides a means to 
conduct feed intake behavioral research. This study has 
also elucidated some aspects of diet interaction in feed-
ing behaviors of Wagyu cattle by examining the effects 
of dietary differences on feeding behaviors and intake 
patterns. Although further research with substantial ani-
mal numbers is needed, the current study aims to assist 
in spearheading the use of feeding behavior analysis in 
conjunction with feed efficiency to improve the profit-
ability of beef cattle production.
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