
Application Norwegian dairy cattle (N) had lower total and white line lesion scores than Holstein Friesian Cattle (HF). Low 
levels of concentrate supplementation in housed cows led to lower lesion scores relative to dairy cattle grazing grass. 
 
Introduction Sole lesions and lameness are significant problems for dairy cow production and welfare. Producers are 
increasingly incorporating non-Holstein genetics into the make-up of dairy herds for a number of reasons, particularly to 
promote improved fertility and health. However, much of the evidence that alternative breeds improve hoof health 
characteristics is anecdotal. The aim of the present study was to assess the effects of HF and N genotypes on lameness 
parameters in dairy cattle within different production systems. 
 
Material and methods Following calving, HF (n = 39) and N (n = 45) heifers were allocated to one of three dietary treatments 
(high (“High”) or low level of concentrate (“Low”), and grass-based (“Grass”), referred to as “Diet” in the model). Treatments 
were balanced for breed. In Lactation 1 and 2 animals on the “Low” treatment were offered a diet of grass silage and 
concentrate at a ratio of 70:30 and 65:35, respectively for the first 100d of lactation. After 100d of lactation the grass silage to 
concentrate ratio changed to 80:20 and 75:25, for Lactations 1 and 2 respectively. Animals offered the “High” treatment 
received a diet of grass silage and concentrate at a ratio of 40:60 and 35:65 for the first 100d of Lactation 1 and 2 respectively. 
Similar to the “Low” cows, the proportion of concentrates was reduced 100d post-calving to 50:50 and 45:55, in Lactations 1 
and 2 respectively. “High” and “Low” animals were continuously housed indoors on a rotational system so that they spent 
similar amounts of time on slatted and solid concrete floors and were exposed to similar conditions produced by automatic 
scrapers. Animals on the “Grass” treatment grazed from spring to autumn in both years of the study, so that most animals on 
this treatment grazed from around peak to late lactation. Tracks used by “Grass” cows were mainly stone/dust lanes with short 
segments on grass and concrete. While housed, “Grass” cows were offered a diet based on grass silage with a low level of 
concentrate supplementation. In Lactation 1 “Grass” cows were offered a diet with a grass silage to concentrate ratio of 55:45 
from calving to turnout. In Lactation 2 “Grass” cows were offered a total mixed ration with 9 kg of concentrates per day and 
fresh grass silage. Both hind hooves of each animal were scored for sole lesions 4 times during both the first and second 
lactations, at 4 observation periods during lactation as follows: (1) -8 to 70d post-calving, (2) 71 to 150d post-calving, (3) 151 
to 225d post-calving, and (4) 226 to 364d post-calving. Sole lesions were scored for severity and extent of the hoof affected, 
using the methodology described by Livesey et al. (1998) and the hoof map described by Greenough and Vermunt (1991). 
Lesion scores over the 6 zones of the sole were added to obtain cumulative lesion scores for the whole claw (zones 1 to 6, 
“total lesion score”) and for the sole (zones 4 to 6) and white line (zones 1 to 3) separately. Scores for both hind claws were 
added so that each animal had one score. Data were analysed using each observation as a repeated measure in a REML variance 
components analysis with Lactation, Period (during lactation), Diet, Breed and interaction terms as fixed effects.  
 
Results Cumulative lesion scores were higher in Lactation 1 than 2 (P < 0.001 for total, sole, and white line lesion scores). Total 
cumulative lesion scores were highest in Period 2, which corresponds with peak lactation. Breed and Diet effects are shown in 
Table 1. HF cows had higher total lesion scores and higher white line lesion scores than N. Cows on the “Grass” treatment had 
higher total lesion and sole lesion scores compared to the “Low” treatment. There were no significant interactions between 
breed and diet.  
 
INSERT TABLE 1 here 
 
Conclusion The reduced levels of total lesions and white line lesions of the N cattle indicate potential breed differences in 
relation to predisposition to development of lameness. The increased levels of sole lesions in cattle on the “Grass” relative to 
“Low” treatment merits further investigation, for example the condition of laneways required to access pasture. 
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TABLE 1 
 
 
Table 1 Breed and diet effects on hoof lesion scores 

 Breed Diet 

  HF N s.e.d P Grass High Low s.e.d P 

Total Lesion Score 11.5 9.4 1.30 0.047 12.4b 10.2a,b 8.7a 1.58 0.023 

Sole Lesion Score 6.1 5.0 0.81 n.s. 7.0b 5.2.a,b 4.5a 0.98 0.009 

White Line Lesion Score 5.4 4.4 0.56 0.023 5.4 4.9 4.3 0.68 n.s. 

 



Application Mycotoxins may reduce performance, through effects on metabolism and manifestation of disease. Effects of 
mycotoxin and the response to the addition of a ‘binder’ requires investigation to develop diagnostic tools of the disease. 
 
Introduction The impact of mycotoxins on ruminant livestock is hard to determine due to the lack of a diagnostic tool for 
mycotoxicosis. Not all molds that grow on animal feeds produce toxic secondary metabolites, but those that do can cause 
chronic health problems and reduced productivity. Mycotoxicosis in cattle can remain undetected due to the absence of 
specific signs and concurrent disease such as acidosis. The most common clinical approach relies on the addition of a ‘binder’ 
to the diet. Here the impact of common mycotoxins on rumen function and microbial populations in vitro was determined 
with and without the addition of a ‘binder’, with the ultimate aim of identifying a biomarker for mycotoxicosis. 
 
Material and methods Rumen contents were collected into a CO2 flushed container from five cattle immediately after 
slaughter, which acted as the biological replication (n = 5). Rumen solids (24 g FW) were stomached with 200 mL of 
McDougall’s artificial saliva. This was combined with 200 mL of the rumen liquor and used as the inoculum. Samples of freeze 
dried and ground substrate (4.8 mg grass silage + 3.2 mg dairy concentrate; Mole Valley Farmers Ltd.) were weighed into 150 
flasks. Five treatments were prepared with 25 flasks per treatment: Deoxynivalenol (DON) 4 mg/kg; Zearalenone (ZON) 2 
mg/kg; DON+ZON (4+2 mg/kg); DON+ZON (4+2 mg/kg) plus 3.2 mg binder (mycotoxin deactivator; Micron Bio-Systems Ltd) 
(DON+ZON+BIN); Control (CT) and CT+BIN (3.2 mg). All treatments had 16 uL of DMSO to solubilise the mycotoxin or as a 
control. Each treatment was incubated with the prepared inoculum anaerobically at 39°C and destructively harvested at (0, 
0.5, 1, 3 and 6 h). At harvesting, samples of filtered liquor were taken for assessment of pH, volatile fatty acids (VFA), 
microbial profiling and 1H NMR spectroscopy-based metabonomic analysis. Abundances of targeted components of the 
ruminal microbiome were measured by qPCR using species-specific primers. Residue was assessed for dry matter (DM) and 
neutral detergent fibre (NDF) loss. Nutritional parameters were analysed by a repeated measure ANOVA (Genstat 17th 
Edition). Metabolic data were analysed using a combination of unsupervised (principal components analysis [PCA]) and 
supervised (projection to latent structures-discriminant analysis [PLS-DA]) multivariate statistical analysis techniques. 
Changes in key rumen microbial populations were analysed by general linear models using both log10 transformed 
abundance data and factors derived from unsupervised PCA (R 3.5.1). 
 
Results All treatments showed similar patterns for pH decline DM and NDF loss, reflecting a successful incubation. Total and 
individual VFA showed no differences across treatments except for butyrate in DON+ZON which was higher than CT (P<0.05). 
Key rumen microbial species were identified including: Prevotella spp.; Fibrobacter succinogens; Streptococcus bovis; 
Ruminococcus flavefaciens but with no difference in abundance across treatments. Figure 1 shows the scores plot from a PCA 
model generated on all the 1H NMR spectral profiles. This indicates that DON and ZON alter the metabolic activity of the 
incubations compared to CT. A pairwise PLS-DA model was constructed to compare the metabolic signatures of the CT and 
DON cultures (Figure 2). This model showed that DON exposure prevented the production of methanol by the ruminal 
microbiota and resulted in the accumulation of dimethylamine (DMA). This effect was prevented following the addition of 
the binder (DON+BIN), with methanol production restored and DMA reduced. 
 
INSERT:  Figure 1 Cluster analysis H NMR outputs                     Figure 2 Temporal metabolic evolution of DON and CT 
Conclusion There were minimal effects of mycotoxins on nutritional or bacterial rumen parameters. However, DON and ZON 
reduced the conversion of DMA to methanol in the batch cultures compared to CT. Addition of the binder restored methanol 
production at the expense of DMA, which shows potential for a diagnostic biomarker. 
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