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measurements affected (treatment and treatment × 
day, P ≥ 0.12) during the growing phase. Following the 
endotoxin challenge there was no effect of treatment 
or treatment × time (P ≥ 0.57) for rectal temperatures 
or sickness behavior scores. Therefore, preliminary re-
sults indicate that inclusion of soy co-products in cattle 
diets did not affect growth or complete blood counts 
during a 56-day growing phase, neither did diet affect 
body temperature or sickness behavior in response to 
an endotoxin challenge.
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Abstract: Small ruminant production in the US is 
significantly impacted by infections with gastrointes-
tinal nematodes (GIN), especially the blood sucking 
GIN, Haemonchus contortus. Unfortunately, the in-
discriminate use of available drug classes has led to 
multi-drug resistant GIN that pose significant chal-
lenges to parasite control on many farms. The ob-
jective of this study was to evaluate the effectiveness 
of a natural fungus, Duddingtonia flagrans (Bioworma, 
International Animal Health) in reducing GIN loads in 
lactating meat does. Thirty eight late gestating Spanish 
and Myotonic does were dewormed (day 0) approxi-
mately 2 weeks before to kidding with a combination 
of levamisol (Prohibit; 12 mg/kg BW) and moxidectin 
(Cydectin; 0.4 mg/kg BW) before the start of feeding 
BioWorma according to the manufacturer’s recom-
mendations. At this time, does were also allocated 
into two treatment groups (n = 19/group), split into 3 
replications per treatment and placed on six pasture 
paddocks (n = 6/7 per paddock). Does were then fed 
either a corn and soybean meal supplement at 1.5% 
of their BW with (BIO) or without (CON) Bioworma 
daily until weaning and hay was offered throughout the 
study. Bioworma was added to the ration based on the 
manufacturer’s recommended dose of 0.066 g/kg BW 
and on the BW of the heaviest doe. To evaluate the ef-
fect of Bioworma treatment, BW, body condition score 
(BCS), and FAMACHA scores were recorded every 2 
weeks for 98 days. Blood and fecal samples were also col-
lected for determination of packed cell volume (PCV) 
and fecal egg counts (FEC). Pooled (d 28) or pooled 
treatment group feces (d 42, 56, 70, 84 and 98) were 
also collected and cultured to determine GIN genera. 
If  blood PCV decreased to below 19%, does were de-
wormed and removed from the study (n = 2 BIO; n = 
2 CON). Data were analyzed using repeated measures 
in a mixed model, and FEC were log transformed be-
fore analysis. Following deworming (d 0), FEC were 
reduced by 97% by d4. There was a mixed population 
of GIN throughout the study (averaging 70.3%,7.7%, 
and2.0% for H. contortus, Tricostrongylus spp., and 
Oesphagostomum spp., respectively). Bioworma sup-
plementation had no impact on BW, BCS, FAMACHA 
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scores, nor PCV averaging 38.8 ± 0.5 kg, 2.3 ± 0.03, 2.2 
± 0.02, and 29.3 ± 0.3%, respectively. There was also no 
effect of treatment on FEC (averaging 1,067±254 and 
1,107±144 and 987±282 and 847±163 eggs per gram 
for BIO and CON does on days 0 and 98, respectively. 
Bioworma supplementation in a highly susceptible 
group of lactating does, had no influence on GIN in-
dicators. Additional research is needed to confirm the 
efficacy of Duddingtoni flagrans in controlling GIN and 
how best to incorporate in current on-farm parasite 
control strategies.
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Abstract: Precision livestock management technologies 
for remote automated monitoring of feeding behavior 
can be utilized to improve animal health and production 
efficiency. The RumiWatch System (Itin+Hoch GmbH, 
Liestal, Switzerland) is a chew-sensor technology that 
has been validated for use in cattle and horses. The ob-
jective of this study was to validate the capability of 
the RumiWatch System to accurately quantify feeding 
behaviors in sheep. It was hypothesized that this chew-
sensor technology would accurately report feeding and 
rumination time. Twelve Hampshire ewes (BW: 63 ± 
2.0 kg; Age: 202 ±.1 d) were randomly assigned to four 
observational groups (n = 3 ewes∙group-1). Groups were 
pen-housed (4.8 x.5 m) and fed one concentrate meal 
(0.91 kg∙ewe-1∙d-1) in addition to ad libitum hay. One 
group per day was fitted with sheep-adapted proto-
type RumiWatch halters and observed over three 2-h 
periods using-min scan sampling, with each group 
observed for two days. Behaviors were classified as 
eating, ruminating, or other activity. Observations 
were recorded via Behavioral Observation Research 
Interactive Software (BORIS; v.7.13.8, Torino, Italy). 
Raw data collected using the prototype halters were 
converted using two versions of RumiWatch Converter 
software (v.7.3.2 and v.7.3.36). Agreement between 
visual observations and the RumiWatch output was 
evaluated in R (v. 4.0.1; R Foundation for Statistical 
Computing, Vienna, Austria). This included percent 
agreement and Cohen’s Kappa for-min behavior clas-
sifications and Pearson’s correlation coefficient (r) and 
concordance correlation coefficient (CCC) for hourly 
eating and rumination time. Agreement between visual 
observation and the two converter versions for time 
spent performing other behaviors was also assessed. 
Percent agreement was 81.4% and 86.9% for v.7.3.2 
and v.7.3.36, respectively. Cohen’s Kappa for both ver-
sions indicated substantial accordance of observations 
and classified behaviors (v.7.3.2: κ = 0.71; v.7.3.36; κ 
= 0.79). Pearson correlations for eating time were r = 
0.95 (v.7.3.2) and r = 0.96 (v.7.3.36; P < 0.0001). For 
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