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nutrient delivery, promoting normal heart develop-
ment in a high-altitude environment.
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Abstract: There is a need to classify eating behaviors 
of grazing animals to better understand time budgets 
and intake levels of extensively managed livestock. 
The objective of this work was to compare spectral 
and motion-based sensing for classification of animal 
grazing versus standing behaviors within extensive pro-
duction systems. The sensor was an open-source setup 
with a TTGO-T-Beam microprocessor (Shenzhen Xin 
Yuan Electronic Technology Co, China), soldered with 
an AS7265x Spectral Triad (SparkFun Electronics, 
Niwot, CO) and generic 9 degree of freedom inertial 
motion unit. The sensors were attached to a mesh face 
mask and placed on 5 horses for 10 minutes of data 
collection. Within the data collection period, animals 
were allowed to graze for 5 minutes, and required to 
stand for 5 minutes. The order of grazing and standing 
was randomized among animals. Data were collected 
by the microprocessor at 100 hertz and averaged over 
a 20 second period. Average data were transmitted via 
long range radio (LoRa) to a base station. Data were 
matched by timestamp to ground truth observations 
of animal standing vs grazing behaviors. A random 
forest algorithm was used to explore predicting animal 
grazing versus standing behaviors based on motion 
data (average pitch, yaw, and roll of animals over the 
experimental period) individually, based on the top 
features selected from the spectral data individually, or 
based on all collected data together. The model using 
the motion data only returned an out of bag estimated 
error rate of 26.5%. The model using the top features 
selected from the spectral data yielded a much lower 
out of bag estimated error rate (8.82%), which was not 
improved by leveraging all data together. By comparing 
the spectral data with GPS coordinates attached to 
each observation, we were able to clearly distinguish the 
spatial area used for grazing compared with that used 
for standing. One potential impact of this preliminary 
exploration is in low-cost, low-power, more precise be-
havioral classification for grazing livestock. Because the 
spectral sensed data generated more reliable ability to 
distinguish grazing and standing behaviors, we may be 
able to rely on lower frequency observations, or lower 
data acquisition rates to achieve acceptable classifica-
tion accuracies. Similarly, given the success of NIR in 
analyzing feed composition values, there is likelihood 
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that spectral sensing could be used not only to identify 
grazing, but to character forage quality grazed.
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Abstract: Objective of the current study was to evaluate 
the effects of cattle breed (Holstein vs Angus × 
Holstein) on growth performance, energetic efficiency, 
and carcass characteristics of calf-fed steers. Eighty 
Holstein (HOL), initial body weight (IBW) of 128.7 ± 
3 kg, and 80 Angus × Holstein cross (CROS) with IBW 
of 127.1 ± 3 kg, were blocked by IBW and randomly 
assigned to 40 pens (4 steers/pen; 20 pens per breed). 
All steers were fed a similar steam-flaked corn-based 
diet (63.5% steam-flaked corn, 12.0% hay, 17.5% of 
dry distillers grains with solubles, 4.0% cane molasses, 
and 3.0% vitamin/mineral supplement). All cattle were 
slaughtered after 328 days of feeding. There was no ef-
fect (P ≥ 0.13) of cattle breed on final body weight (615 
± 22 kg) and overall average daily gain (1.48 ± 0.07 kg/
day). However, calf-fed HOL steers had greater (P = 
0.04) overall dry matter intake compared with calf-fed 
CROS steers (8.06 vs. 7.79 ± 0.39 kg/day; respectively). 
Therefore, calf  fed CROS steers had greater (P ≤ 0.01) 
grain to feed ratio compared with calf-fed HOL steers 
(0.192 vs. 0.182 ± 0.005; respectively). Moreover, calf-
fed CROS steers had greater (P < 0.01) utilization of 
dietary net energy for maintenance (2.29 vs. 2.29 ± 0.06 
Mcal/kg; respectively) and gain (1.51 vs 1.61 ± 0.06 
Mcal/kg; respectively) compared with calf-fed HOL 
steers. Calf-fed CROS steers had greater (P ≤ 0.02) hot 
carcass weight (HCW; 386.3 vs. 375.2 ± 14.7 kg; respect-
ively), dressing percentage (DP; 62.3 vs. 61.4 ± 1.05%; 
respectively), longissimus muscle area (LMA; 86.9 vs. 
79.1 ± 4.83 cm2; respectively), backfat thickness (0.89 
vs. 0.55 ± 0.12; respectively), and marbling score (538 
vs. 449 ± 48; respectively). However, there was no effect 
(P = 0.26) of cattle breed on calculated USDA yield 
grade (2.94 ± 0.24). Moreover, there was no effect (P 
= 0.39) of cattle breed on incidence of liver abscesses. 
Therefore, cross breeding calf-fed Angus × Holstein in-
creased HCW, DP, LMA, and marbling compared with 
purebred calf-fed Holstein steers. Moreover, regardless 
of cattle breed, calf-fed steers in the current study had 
only 3.75% of liver with abscess.
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