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Comparing the assessment of animal health and welfare in farm assurance scheme, organic

standards and legislation
Y-C Lin, S Mullan, D Main
University of Bristol, UK Email:yichun.lin@bristol.ac.uk

Introduction Farm assessment has been developed in the UK to ensure the safety, quality and traceability of food and
welfare of livestock to consumers. The standards of assessment may focus on resource, such as housing conditions and
husbandry practices and the outcome of those resource on animals, such as the physical condition (Burkholder, 2000;
Roche et al., 2009) or behaviour of animals. An approach of assessing outcomes is, however, thought to better measure
animal welfare and help scheme to identify potential husbandry problems (Main, Whay, Lee, & Webster, 2007). The aim of
this study was to examine the use of outcome-based observations within the assessment reports.

Material and methods This study focused on the Assured Dairy Farm (ADF) standards set by the Assured Food Standard
(AFS) organization, known as Red Tractor and compared with Soil Association (SA) organic standards and DEFRA Cross
Compliance Scheme (CC) animal welfare reports. The data of this study came from ADF reports, collected from three
major certification bodies which carry out inspections, Soil Association (SA) inspection reports, which were conducted by
the SA assessors against the Organic standards and reports from the DEFRA Cross Compliance legal requirements. The
evidence that the assessors provided in comment boxes in reports which supporting their decisions were defined as
outcome-based comments, for example: physical condition of cows, or resource-based comments, for example: housing
condition, by key words.

Results Amongst the 449 ADF reports, there were 49718 comment boxes in total, and 30240 (60.82%) comments were
made. Of the 30240 comments, 29189 (96.52%) were resource-based comments, 850 (2.81%) were outcome-based and 202
(0.67%) were not very clear to be labelled either as outcome-based or resource-based comments.

Within the 37 SA inspection reports, a total of 1228 comments were made. 883 (71.91%) comments were resource-based
comments, 334 (27.2%) were outcome-based comments and 11 (0.9%) were unclear comments.

There were a total 364 comment boxes in the 26 CC reports, only 60 comments were made (16.5%) to support the answers
and the scores. 41 (68.3%) of all the comments were resource-based comments, 18 (30%) were outcome-based comments,
and in just one case (1.7%) was unclear.

Out of the 850, 334, 18 outcome-based comments from the ADF, SA, CC reports respectively; a total of 15, 9 and 9
comments, respectively, were relevant to non-compliance and the rest were related to compliance of the standards.

Table 1 Summary of three organisations with the numbers of comments.

Total questions Mean of Comment  Mean of resource Mean of outcome
per report made per report comment per report comment per report
ADF 111 67.3 65.0 1.9
SA 33 33.2 239 9.1
CcC 14 23 1.6 0.7

Conclusion To summarise, a major finding is that the number of comments made and outcome comments per reports
varied between organisations. This might reflect the difference in the assessors’ training and the instruction of the
assessment protocols. It is believed that a balance of outcome-based and resource-based evidence could be used to identify
welfare concerns (Webster, 2005). After the review of the reports from the Red Tractor scheme, and comparison with the
SA inspection and CC legal requirements, the results indicated that more outcome-based comments could be used to
support non-compliance decisions. The use of outcome measurements in different farm assessment remains intriguing in
need of further study.

Acknowledgements The authors would like to acknowledge Assured Dairy Farm Scheme, Soil Association Certification
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Survey of UK stakeholder opinion on suitability of measures and use of outcomes for dairy cattle

welfare assessment schemes
M J Haskell', A Barrier'?
ISRUC, Edinburgh, UK, ’NEAR, Nantes, France Email:marie.haskell@sruc.ac.uk

Introduction On-farm animal welfare assessment protocols are becoming more widely used, as consumers demand more
information about the quality and safety of animal produce. Understanding how all stakeholders in the industry from
farmers to consumers view the whole process of welfare assessment is critical to having welfare assessment schemes
accepted by the industry and the public. For any particular welfare assessment scheme to be accepted for use by all
stakeholders in the dairy industry, it must fulfil a number of criteria. It must measure important aspects of welfare, and
measure those aspects adequately and reliably. The level of involvement of the farmer during assessments and the way in
which the results are presented to the farmer, and are used by the scheme owner is also important. Therefore, the aim of this
study was to collate stakeholder views on how dairy cow welfare assessment schemes can be delivered to maximise
acceptance.

Material and methods A review of previous dairy cow welfare assessment protocols was made to determine what aspects
of welfare have been measured, and what assessment methods have been used. Discussions with welfare assessment
scheme managers were held to determine what options were available for delivering the schemes on farm. From this, an on-
line questionnaire was constructed with 49 questions. The first 4 questions established the training and experience of the
respondent. The second part of the questionnaire investigated respondents’ opinion of how the assessment should be
conducted, the third part asked respondents to rate a range of welfare criteria (e.g. mobility, living of a natural life, disease
status) from extremely unimportant to extremely important to measure, and asked about the reliability and practicality of
the current measures for these aspects of welfare and the final section asked for opinion on how the results should be used
and presented. The major groups of stakeholders invited to take part were representatives from the dairy industry/trade
organisations, dairy research scientists, dairy advisors, dairy veterinarians, dairy farmer representatives, consumer and
animal welfare charity organisations, milk buyers and retailers. SNAP Professional (v10) webhost software was used to
carry out the survey and collate the data. Results are presented as respondents in each answer category as percentage of
total number of respondents to that question.

Results Of the 175 invitations sent, there were 108 responses representing all stakeholder groups (Table 1). Most
respondents (97%) favoured the idea that welfare assessment protocols could be used as an advisory/management tool for
farmers. Most also thought these protocols could be used by external assessors for certification purposes (89%). There was
a broad range of answers on who should bear the costs of running the schemes with milk retailers, milk purchasers and
consumers being the most favoured (67%, 62% and 51% respectively). In terms of what aspects of welfare should be
measured, mobility (lameness), presence of disease and presence of injuries were thought to be most critical aspects of
welfare to assess (rated as extremely important by 86%, 79% and 66% of respondents respectively). Assessing pain caused
by management, adequate resting, and thermal comfort were also thought to be important (53%, 50% and 41%
respectively), with cleanliness and living of a natural life least important (23% and 12% respectively). There was broad
agreement across the stakeholder groups, with mobility and disease included in the ‘top five’ welfare criteria for all groups.
Some aspects of welfare have methods available that are thought to be valid and reliable. These include mobility, feeding
and drinking, and the use of farmer data on some of the diseases and injuries. However, there were thought to be few
reliable measures for pain management, social interactions or positive emotional state. In regards to the outcome of the
farm assurance assessment, when a non-compliance against a scheme standards is found, most respondents favoured
actions that allowed the farmer to discuss the non-compliance with the assessor (73%), or the farmer being given time to
perform any required action (65%). Alternatively the assessor should further investigate the cause of the non-compliance
(66%). There was less support for penalising farmers (35%) and very little support for the farmer using the information as
they see fit without any further action for external sources (2%).

Table 1 Percentage of questionnaire respondents classified by occupation or employing organisation
Academic/ Working fora  Working for an Consultant Milk buyer/  Welfare  Practising  Dairy

Researcher farmer assurance processor charity Vet Producer Retailer  Other
organisation  scheme
% 27 11 11 8 8 8 5 5 5 10

Conclusion There was a high response rate to the questionnaire indicating interest across the dairy industry. There is broad
agreement on what aspects of welfare to measure across all stakeholder groups. Some of these measures, such as mobility,
have practical and reliable measurement methods available, but measures for the other important welfare aspects need more
research. It is clear that the stakeholders view welfare assessment protocols as tools for use by the farmer on his/her own
farm as well as a tool for certification bodies or other assessors. Further consultation is required to determine what body
should be responsible for the costs of the scheme. This information is valuable for those developing new welfare
assessment packages by providing data on user expectations and needs.

Acknowledgements This study was funded by DairyCo under the Research Partnerships. We are grateful to the
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Seeking the most characteristic quantitative movement changes in lame pigs — potential for

automatic herd-lameness tracking on farms
S Stavrakakis, ] H Guy, G R Johnson, S A Edwards
Newecastle University, Newcastle upon Tyne, UK Email:s.stavrakakis@ncl.ac.uk

Introduction Lameness is a common cause of lost productivity for the pig industry worldwide and a significant threat to
animal welfare. Lameness may arise from poor conformation, lesions in the hoof or integument and other disorders in the
musculoskeletal and nervous systems. Common diagnostic methods require assessors with accurate diagnostic abilities and
time for individual assessment, raising questions about the reliability of visual gait assessment. The objective of this study
was to investigate movement changes in juvenile female pigs with advanced lameness compared to those with clinically
sound locomotion based on a biomechanical method, to develop an additional tool in the selection of superior breeding
animals.

Material and methods A total of 84 female pigs were enrolled in a longitudinal gait study in a period from January to July
2012. The experimental population grew gradually, increasing by typically five animals every three weeks, reflecting the
three-week batch rotation system used for gilt/sow management on the Newcastle University pig unit. The youngest gilts
were 39kg (SD 3.8) and the oldest 146kg (SD 13) at point of entry to the study; the oldest animals underwent just one data
collection before they entered the commercial breeding herd. A multiple camera-based motion capture was applied at
regular intervals to the pre-breeding gilts, during which 3D coordinate data of reflective skin markers attached to head,
neck, trunk and leg anatomical landmarks were collected. 15% of the gilts developed spontaneous lameness at some point
during the enrolment period and before they entered the breeding herd at 220+10days. Animal movement was captured on
scheduled motion capture dates when there was willingness to follow a human along a walkway with an apple reward.
Lameness was clinically diagnosed on the day of capture using a subjective scale from 0 to 3 (where O=normal, 1=stiffness,
2=lameness detected, 3=minimal weight bearing on affected limb (adapted from Main et al., 2000). Head, neck and trunk
marker trajectories, elbow (front leg) and knee (hind leg) joint angles, hoof lift and the step-to-stride length ratio of 5 lame
pigs (lameness score 3, 114kg BW SD 20) were compared against the same movement parameters of 5 normal pigs
(lameness score 0, 124kg BW SD 2). Depending on whether the data were normally distributed or not, Mann-Whitney tests
and t-tests were applied (Minitab v.16, USA) to compare key intervals (differences between local maxima and minima
(amplitudes)) on displacement curves over time for normal pigs and pigs with front and hind limb lameness.

Results The frequency of irregular steps was increased (P<0.001front lame, P=0.0015 hind lame) in both front and hind
legs for lame pigs. However, lameness generally induced more irregularity in the front legs (P<0.001). Front lame pigs had
more front leg step irregularity (P<0.001) compared to pigs with lameness in hind legs, whereas pigs with hind lameness
had increased hind step irregularity (P=0.038) compared to pigs with front lameness. The amplitudes of the vertical head,
neck and spine displacement over time were different in normal pigs compared to pigs with front or hind lameness. Pigs
with front limb lameness had greater head (P=0.003), neck (P=0.003)) and spine (P=0.024) displacement (Table 1), but
decreased frequency of vertical head (P=0.008) and neck (P=0.019) movement within a gait cycle (stride). Hind hoof
clearance (lift) during the swing phase was less (P=0.008) in pigs with hind leg lameness compared to normal pigs. Total
range of motion at the elbow joint was decreased for pigs lame in a hind leg (P=0.043), while the total range of motion for
the knee was unaffected by lameness in either hind or front legs.

Table 1 Gait parameters in gilts with different locomotive status

EXTT3

Normal pigs (N=5) Front lameness (N=2) Hind lameness (N=3)
Gait parameter mm % gait cycle (time) T mm’ % gait cycle (time)  mm’ % gait cycle(time)”
Head vertical displacement  30° 27 83° 50° 33* 28°
Neck vertical displacement ~ 18° 27" 76° 49® 25" 23®)
Spine vertical displacement 157 25° 35° 49* 32° 37°
Hoof lift front (mm) 43 48 40
Hoof lift hind (mm) 57° 65° 41°
Step-to-stride ratio (0.5 0.45-0.55 in 90-93% of 73% of measures <0.45 or 34% of measures <0.45 or
represents perfect measures >0.55 in front legs >0.55 in hind legs
symmetry)
Knee range of motion (°) 44 37 42
Elbow range of motion (°) 34° 35" 30°

*Distance perambulated by the marker from lowest to highest position. ** % gait cycle for movement from lowest to
highest position of the marker. ***Abc superscripts denote significance; brackets indicate tendency for significance
(P<0.08). ****N=2 only, but difference was substantial and within-pig SD small for named parameters.

Conclusions Although the number of lame pigs was relatively low, lameness in front legs caused pronounced changes in
the vertical movement patterns of the frontal trunk and head of pigs. Hind-limb lameness affected leg movement
characteristics, such as hoof clearance, the step-to-stride ratio and the range of motion at the elbow joint. The Step-to-stride
ratio appears to be a useful monitor of the stepping symmetry of animals and, like vertical movement of the spine, detects
lameness in both front and hind legs.

Acknowledgements The authors gratefully acknowledge funding from BPEX.
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Comparison of video recordings and rumination collars for measuring rumination activity in

cubicle housed commercial dairy cows

A\ Ambriz-Vilchisl’z, N Jessopl’z, R Fawcettl’z, A Macrae'

'The Royal (Dick) School of Veterinary Studies and the Roslin Institute, University of Edinburgh, Edinburgh, UK,
?Bioparametrics Ltd., Edinburgh, UK Email:v.ambriz-vilchis@sms.ed.ac.uk

Introduction Amongst other factors, ruminal pH is affected by the amount of time a cow spends ruminating. Measuring
rumination activity can be costly, time consuming and labour intensive. The development of automated equipment to
record rumination is necessary. Among these devices is the HR Tag (Lely, SCR Engineers), a rumination monitoring
system. The HR Tags have been validated under controlled circumstances (observation pen) (Schirmann et al., 2009).
Therefore the aim of the present study was to validate the system in less controlled circumstances, using cubicle housed
dairy cows in a commercial farm setting, by comparing the measures obtained with the HR Tags with data obtained from
video recordings.

Material and methods Fourteen multiparous cows (mean £ SEM body weight 689.3 + 62 kg, parity 4.43 calvings + 1.22
and days in milk 103.93 days + 12.3) were allocated to two groups of seven cows each. Cows were given two weeks to
adapt to the facilities and diets, and all measurements were recorded in the third week. Cows were offered a total mixed
ration diet (TMR = 47% grass silage, 19% wheat, 14% concentrate, 9% water, 7% crimped maize and 4% molasses) with
concentrate fed to yield in the milking parlour. Water was supplied ad libitum, and the cows were milked twice daily. A HR
Tag to record rumination activity was fitted to each cow. Cow behaviour was recorded using sixteen video cameras
positioned in the shed so that all cows were easily viewed. The animals were video recorded for 24 hours each day during
the measurement week (except for milking when the cows left the shed). Behaviours were recorded by one observer, using
The Observer® software. During the measurement week, 12 two hour blocks per cow were analysed to record rumination
time (min/2hrs), with these periods exactly matching the periods reported by the HR Tags. To determine observer
reliability, the observer scored rumination time twice on 20% of the total observed 2hr blocks and the correlation
coefficient was calculated (Minitab 16). The relationship between the time recorded by video analysis and the time reported
by the HR Tags were assessed using correlation coefficient and linear regression. All procedures related to animals were
approved by the Animal Ethical Review Committee (VERC 2011-88) of the Royal (Dick) School of Veterinary Studies, the
University of Edinburgh.

Results The two observer recorded rumination times were highly correlated: r = 0.99 (P<0.001). A high correlation
between the time recorded by video analysis and the time reported by the HR Tags was obtained r= 0.87 P = 0.001 and R?
=76.4 (P<0.001) (Figure 1).
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Figure 1 Relationship between rumination time (min/2h) obtained by analysis of video recordings and HR Tags.

Conclusion Measurements of rumination time obtained with the HR Tags proved to be acceptable for the conditions of this
study, although they were lower than previous reports of the automated system (Schirman 2009). The results obtained
suggest that the use of the HR Tags in commercial farms can be advised for the determination of rumination activity. The
identification of illness through changes in rumination behaviour may be appropriate, although further research is now
needed to improve the applications of such automated systems of monitoring rumination activity.

Acknowledgements The authors gratefully acknowledge funding from AB Vista and Knowledge Transfer Network
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Exploratory behaviour and performance of suckling piglets fed novel creep diets in two housing

systems
O O Adeleye, ] H Guy, S A Edwards
Newcastle University, Newcastle upon Tyne, UK Email:gbengamcf@yahoo.co.uk

Introduction The intake of solid creep feed by suckling piglets can promote both behavioural and physiological adaptation
to the abrupt change in diet which occurs at weaning. Creep feed intakes have been reported to be very low during lactation
(Kuller et al., 2010), hence the need to study ways of stimulating the exploratory behaviour and acceptance of creep feeds
by suckling piglets. It is known that exploratory behaviour can be stimulated by novelty. Therefore, the aim of this study
was to investigate the effect of increasing creep feed variety by use of different sequential flavours on solid food intake of
piglets before weaning in two housing systems with different degrees of complexity and freedom for the sow, and the
consequences for intake and pig health and performance after weaning.

Material and methods Thirty six sows (Large White and Landrace crossbred) were used in a 2x2 factorial design. At 5
days before farrowing, the sows were randomly allocated to either a farrowing crate or a loose farrowing pen (PigSAFE).
On day 10 of lactation, litters in each system were further divided into two groups, matched for litter size and mean piglet
weight, and allocated to a flavour variety regime or consistent flavour regime of creep feeding. In the flavour variety
regime, the control creep feed was treated by addition of 5 different flavourings (toffee, apricot, red fruit, butterscotch,
apple) which were given sequentially on a daily basis. The flavours were added at the rate of 500g/t, according to
manufacturer’s advice, by mixing the appropriate amount (0.5g) to treat lkg of feed with 30g of water and spraying this
onto the creep feed, after which it was air dried before feeding. Control creep feed was sprayed with water alone to correct
for any effects of wetting and drying. Creep feed intake was monitored daily and piglet weight monitored weekly during
lactation. Piglets were weaned in the fourth week (approx 28d of age) and moved as litter groups to weaner accommodation
with fully-slatted flooring in all-in all-out, controlled environment rooms. A sequence of standard commercial creep feeds
was offered ad libitum according to the normal farm routine and the feed intake and growth of each litter monitored for the
first 2 weeks after weaning. The health of the litter was also monitored. The data collected were, after checking for
normality, subjected to a two-way analysis of variance using the general linear model (GLM) procedure in MINITAB v
16.0.

Results There was no effect of the lactation housing system on piglet feed intake and performance before or after weaning,
and no interaction between housing and creep feeding regime. There was a significant increase (P<0.05) in the amount of
creep feed consumed by the piglets fed flavoured feeds during lactation. Weight gain in the two weeks after weaning was
also significantly higher (P<0.05) in piglets previously fed flavoured creep (Table 1).

Table 1 Main effect of flavour diversity from day 10 of lactation to weaning on feed intake and weight gain of piglets.

Control Flavour SEM P value

Number of piglets/litter 10.74 10.65 0.18 0.72

Weaning age (days) 28.09 28.11 0.33 0.96
Total feed intake/pig (g)

15-22 days 8.46 30.94 22.77 0.01

22 days-weaning 38.55 80.28 42.52 0.03

10 days-weaning 54.04 118.28 17.37 0.01
Weight/pig (kg)

Initial weight (10 days) 2.94 2.92 0.16 0.93

Weaning weight (~28 days) 7.70 7.74 0.39 0.87
Post weaning performance (kg/pig)

Feed intake - weaning to 2weeks post weaning  3.93 3.96 0.23 0.92

Weight gain in the 2weeks post weaning 4.07 5.11 0.33 0.03

Conclusion Sequential feeding of different flavoured creep feeds to piglets during lactation increased their solid food
intake prior to weaning and increased weight gain during the first two weeks after weaning.

Acknowledgments We thank Inroads International Company, Shropshire, United Kingdom for provision of food flavours.
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Do farmed juvenile mink (Mustela vison) prefer multiple tube platforms of wire or plastic

construction?
I S Hetland, ] R Amory
Writtle College, Chelmsford, UK Email:jonathan.amory@writtle.ac.uk

Introduction Although farming animals for their fur is illegal in the UK, it is a financially significant industry in countries
such as Denmark, China, Finland, USA and Russia with the International Fur Trade Federation reporting a $15 billion
turnover for 2011. Breeding mink have been selected against fear behaviour resulting in animals that are more curious of
humans. However, other abnormal responses are performed, such as stereotypies and fur-chewing that are associated with
the barren wire cage housing used in intensive farming (Hansen et al. 2007). Studies of environmental enrichment have
shown that provision of a shelf in the form of a tube can reduce stereotypic behaviour (Axelsson ef al., 2009), but this is in
conflict with other findings (Hansen et al., 2011). In Norway, new legislation from 2015 will extend the existing
requirement for enrichment with every cage needing a single shelf hanging from the cage roof. Evidence is currently
lacking as to what is the best material for these tubes and whether two shelves are necessary for animals that are invariably
reared in male/female pairs. The aim of this study was to record the behaviour of mink provided with one or two hanging
tubes of plastic or wire.

Material and methods Juvenile mink (n=80) were housed in 40 adjacent cages in male/female pairs inside a commercial
unit and fed a commercial diet (a moist mash based on fish byproducts). Cages were industry standard measuring
0.90x0.30x0.45 m (length, width and height) with a separate nestbox and a loose plastic tube on the floor (statutory
enrichment). The study used a 2 x 2 factorial design with hanging tubes of two materials, plastic and galvanised wire,
presented either singly or as a pair. Four cages (one of each treatment combination) were videoed at a time for 12 hours of
daylight (06.30 to 18.30). Behaviour was recorded using instantaneous sampling every minute without individual
identification of the animals. Residual plots confirmed by a Shapiro-Wilk normality test, showed the data to be parametric
and were analysed using a two-way ANOVA (no. tubes vs. materials) except climbing, which was analysed using a
Kruskal-Wallis test. For the double tube treatments only, a t-test analysed what behaviour was performed by the second
mink, when the first was in a hanging tube.

BActive B Nestbox
Results There was no significant difference in behaviour associated with TEUbI- © Eé‘fmml; cage

material, but the number of tubes provided did affect time spent in their use. 3

Mink provided with two hanging tubes, spent significantly longer (P<0.01) E 10026
occupying this enrichment compared with when just one tube was provided &
(Table 1). However, when just comparing when two tubes were provided when :
one animal was in a tube (4.5 % of observations), the other would be much
more likely to be active or in the nestbox, occupying the other tube only for
approximately ten per cent of these observations only (10.0 vs. 8.4 £ 3.34 %,
mean plastic vs. wire £ SED, respectively; Figure 1). Actual stereotypic
behaviour was not observed in any of the cages used in this study.

Table 1 Behaviour of mink provided with 1 or 2 hanging tubes of plastic or

wire

Plastic Wire Plastic Wire
Behaviour 1 2 1 2 Tube Number T x N Tube material
(% observations) tube tubes tube tubes SED SED SED
In nesting house ~ 55.5 53.0 543 51.7 3.04 3.04 4.30 Figure 1 What the second mink
Active in cage 168 155 142 150 122 1.22 1.72 was doing, when the first was in
Asleep in cage 219 244 246 239 383 3.83 5.42 a hanging tube
Using tube 36 49 37 59 055 055 0.78
Eating/drinking 1.9 2.1 2.7 24 0.31 0.31 0.44

n.b. ** indicates significance at P<0.01

Conclusion The results seem to support new legislation that only one hanging tube is required, as the mink pair rarely used
both tubes at the same time and that no stereotypic behaviour was observed in this study. However, use of the tubes did
significantly increase with the provision of a second tube. It is possible that the mink may have preferred their own tube,
but this could not have been ascertained without individual identification and was not possible in this study. Until it is
determined how important that short period might be to the animals’ welfare we are still lacking conclusive evidence as to
the best solution.
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Lamb mortality in a prolific flock managed in an intensive grassland system: effect of lamb

factors
J P Hanrahan, T W J Keady
Teagasc, Athenry, Ireland Email:sjohanrahan@gmail.com

Introduction Ewe prolificacy is a key determinant of flock productivity and financial performance under lowland
conditions in Ireland; but a major issue associated with higher litter size is increased lamb mortality. Survey data for Irish
farms indicate that lamb mortality is 8.5% for lowland flocks while mean litter size is ~1.5 (Hanrahan 2010). A reduction
of 3 percentage points in lamb mortality would be worth ~€10 million to the lowland sheep sector in Ireland. The aim of
the current study was to quantify the sources of variation in lamb mortality using data from a flock managed under an
intensive grassland system, and to evaluate the relationship between mortality and birth weight. Information on the latter
was used to estimate optimum birth weight.
Material and methods The data consisted of 2905 lambs (332 singles, 1638 twins, 810 triplets and 120 quads) born
between 2006 and 2011, inclusive, to crossbred ewes in a flock at Athenry Research Centre that was used for studies on
nutritional and grazing management factors in the context of intensive (ewe stocking rate ~14/ha) grassland-based sheep
production. The ewes were born to S Blackface dams and were sired by either Belclare or Chamoise rams. Ewes entered
the flock at 1.5 years of age and were usually culled at 5.5 years. Lambs were by Suffolk rams (except for a small
proportion by Texels in 2 years). Lambing was indoors and live lambs were tagged within 24 h of birth. Average litter size
was 2.12 and 1.63 for Belclare-X and Chamoise-X ewes, respectively. Two mortality traits were defined: perinatal (i.e.,
born dead or dead at tagging) and total

Table 1 Effects on lamb mortality and birth weight (+ s.e.) mortality (= perinatal deaths plus

Effect Mortality Birth subsequent deaths to weaning at ~14
Born dead Total weight (kg)  weeks of age). Mortality was analyzed

Birth type Rk i ook ok as a binomial variable using Proc
Single 0.06 (0.040-0.088)’ 0.06 (0.040-0.095) 5.58+0.046 GENMOD (SAS, 2003); the model had
Twin 0.04 (0.033-0.055) 0.07 (0.059-0.087) 4.53+0.032 effects for year, dam breed, birth type,
Triplet 0.12 (0.092-0.158) 0.21 (0.168-0.249) 3.64+0.041 sex, damage and dam; birth weight was
Quad 0.16 (0.089-0.270) 0.28 (0.191-0.384) 3.15+0.092 included as a covariate when examining
Sex* * Rk ok the impact of this variable on mortality.
Male 0.054 (0.040-0.074) 0.090 (0.071-0.115) 4.60+0.042 All 2-factor interactions were examined
Female 0.033 (0.023-0.049) 0.057 (0.043-0.077) 4.45+0.042 but only significant (P<0.05)
Dam breed* ook otk o interactions were included in the final

Belclare-X 0.029 (0.021-0.040) 0.054 (0.045-0.071) 4.62+0.033 model. Birth weight data were analysed

Chamoise-X  0.061 (0.041-0.090) 0.095 (0.088-0.167) 4.43+0.058 using mixed model procedures with
t95% Confidence interval. JMeans expressed on a twin-lamb basis fixed effects as for mortality and dam as

a random term.

Results Overall litter size and total lamb mortality were 2.00 and 10.1%. Estimates of effects on mortality traits and birth
weight are summarised in Table 1. Year was a significant factor for both mortality traits; least squares estimates of total
mortality of twins varied from 5.9 to 8.0% among years. Mortality was significantly higher for triplets and quads compared
with singles or twins. The difference between the dam breeds was 4 percentage points for total mortality and was not
accounted for by the difference in birth weight. Effects of birth type on total mortality were no longer significant when
adjusted for birth weight. The only significant interaction was sex-by-birth type for both perinatal and total mortality (males
> females if singles or twins), and was independent of birth weight. The relationship between mortality and birth weight
was quadratic with an intermediate optimum (Figure 1) and

T .- --Single varied with birth type (P<0.001). Optimum birth weight was 6.0,
0.35 \ E —  Twin 5.6 and 4.7 kg for singles, twins and triplets, respectively. The
>, 0.30 \ K . actual means (Table 1) are below the optima likely due to the
= \ > — — Triplet . .
S 0.25 - v range of late-pregnancy nutritional treatments being evaluated
‘g‘ 0.20 (Keady and Hanrahan 2009, 2012). While birth weight is a
- function breed and system the optima can be used to evaluate
E 0.15 system adequacy by comparing weight of twins and triplets to
0.10 that of singles since the latter are less likely to be affected by
0.05 - management system. Predicted total mortality for populations of
0.00 - single, twin and triplet lambs with mean birth weight at

optimum is 6.8, 4.2 and 10.7%, respectively.
1.5 2 25 3 35 4 45 5 55 6 65 7 75 8 . . . . . .
Birth weight (kg) Conclusions The optimum birth weight for singles and triplets

is 0.93 and 0.78 times that of singles; these values can be used to
assess the likely impact of nutritional or other interventions on
the risk of mortality for lambs born as multiples. The results imply that mortality can be reduced by ~3 percentage points
nationally. The interaction of birth type and birth weight has implications for the implementation of genetic evaluation for
lamb survival traits.
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Figure 1 Relation of total mortality to birth weight (kg)
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What is the relationship between level of infection and ’sickness behaviour’ in cattle?
O Szyszka, I Kyriazakis
Newcastle University, Newcastle upon Tyne, UK Email:ollie.szyszka2@ncl.ac.uk

Introduction It is well recognized that health and welfare challenges can lead to changes in animal behaviour. However,
the question whether the onset and extent of the behavioural changes are related to the size of a health challenge, e.g. the
infectious dose of a pathogen, remains largely unanswered. Knowledge of the relationship between behavioural changes
and size of the challenge has both theoretical and diagnostic value, as it would allow targeted interventions, thereby
enhancing animal health and welfare. The objective of this study was to investigate the relationship between the infective
dose of a common macro-parasite, Ostertagia ostertagi, and a number of behaviours in growing cattle. It was hypothesised
that below a certain health challenge threshold changes in behaviour are of the same magnitude and that only at high
pathogen doses, above the threshold, changes in behaviour are linearly related.

Material and methods Twenty-four Holstein-Friesian cross beef bulls between 5-6 months of age were randomly
allocated to one of four groups consisting of 6 animals each. O. ostertagi L3 larvae were given to the first three treatments
diluted in water and by gavage in equal doses on Days 0, 7 and 14 making a total of 300,000 for the High (H), 150,000 for
the Medium (M) and 75,000 L3 for the Low (L) treatment. The fourth group functioned as the controls and received a
water gavage on the same days. Bulls were weighed twice a week and faecal egg counts (FEC) were taken on the same
days starting from Day 0. Blood samples were taken once a week to measure pepsinogen concentration. An activity sensor
(Icetag) was fitted to the front leg of each bull to record activity and posture. The experiment was concluded on Day 55
post first infection. Lying and standing bouts were identified according to Tolkamp et al. (2010). Feeding behaviour was
monitored with the use of video recordings. The results were analysed using a repeated measures ANOVA, after
transformation of the raw data if these were not normally distributed.

Results The FEC were positive from Day 20 onwards for all parasitized bulls. Parasitized animals had increased
pepsinogen levels by Day 20 which remained elevated throughout and showed a linear relationship with dose (P < 0.001).
Average daily weight gain differed (P < 0.001) between treatments from Day 27 onwards, with the H treatment showing
the lowest daily gain (0.429 kg/day), followed by M (0.929 kg/day) when compared to the L (1.31 kg/day) and Control
(1.27 kg/day). The M treatment however showed compensatory growth and returned to control levels by Day 37 (Figure 1).
Regarding behaviour, posture was affected from Day 29, with the frequency of lying and standing episodes being lower (P
= 0.038) for the H treatment (Figure 2) and average lying episode duration being longer (P = 0.011) for H when compared
to L. The total number of steps was lower (P = 0.038) for the H treatment between Days 36-46 compared to the other
treatments. There was no effect on feeding behaviour for any of the levels of infection.
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Figure 1 Body weight (in kg) for the High (300,000), Figure 2 Lying episode frequency (3 day rolling mean)

Medium (150,000), Low (75,000) and an uninfected control. for the High (300,000), Medium, (150,000), Low
(75,000) and an uninfected control.

Conclusion It is concluded that the relationship between Medium (150,000), Low (75,000) and an uninfected

pathogen dose and behavioural change has a threshold below which no behavioural changes from the norm are detected. If
the effect is similar across subclinical infections has yet to be investigated. Performance can be affected before a detectable
change in behaviour occurs; but recovery through compensatory growth took place quickly without intervention.
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Behaviour of New Zealand pasture based cows offered access to differing free stall bed types,

compared with pasture
J Lou, J Margerison, M Hedley, D Horne, J Hanley
Massey University, Palmerston North, New Zealand Email:j.margerison@massey.ac.nz

Introduction New Zealand (NZ) dairy cows have typically been grazed all year round, however higher milk production per
farm unit (Luo ef al., 2008) and nitrogen losses has led to the need to reduce grazing time during wet conditions. This has
motivated more farmers to use cow housing during inclement weather (Arnold et al., 2009), but the majority of dairy
farmers and cows have never experienced housing. As a consequence, the aim was to assess the uptake and use of differing
free stall bed types by adult dairy cows, with no previous experience of cow housing, and to comapre this with cows at
pasture.

Material and methods This work was completed in accordance with the ethical procedures of Massey University,
Palmerston North, between November 2011 and May 2012, using 36 adult dairy cattle (5 to 13 years of age), which were
selected at random and allocated according to age and live weight to one of three groups (1, 2 or 3) of 12 cows, such that
the groups were equalized for these factors. During the bed comparison periods cows were grazed for a restricted period of
4 h/d (11.00 to 15.00 h), stood on a concrete for two 2 h simulated milking periods (9.00 to 11.00 & 15.00 to 17.00 h) and
for 16 h/d (17.00 to 9.00 h). Group 1 and Group 2 were housed alternately in pen A and B, both of which were fitted with
13 of the same free stall beds, while Group 3 were kept at pasture. Cows readily used freestall beds and following this
period cows were rested on pasture for 5 d, while the stalls in Pen A were fitted with 13 dual chamber water beds and Pen
B with 13 deep litter sand beds. Pens or pasture were offered to the cows in an incomplete Latin square design, between
17.00 and 9.00 h, in which groups 1 and 2 cows were first acclimatized to one bed type, while group 3 were on pasture for
a 5 day period, during which lying of individual cows was monitored at 3 h intervals, followed by which the maintenance
behavior of all individual cows (lying, walking, feeding, standing, drinking, standing & lying bouts, bed No’s used) were
recorded manually by scan sampling (Daylight: 5 minute intervals; Darkness: 15 minute intervals) over 3 consecutive 24 h
periods (72 h). The cows had a 5 day rest period at pasture, followed by which housed cows were offered the alternative
bed type and the procedure was repeated, such that all the housed cows were assessed on both of the bed types. Activity
meters (Ice Tags TM) were fitted to 7 cows in each group and used to validate manual observations. Much of the behavior
data was found to be not normally distributed and was analyzed using the non-parametric Kruskal Wallis procedure in
Minitab (16.0) with bed (water, sand or pasture) type included in the model as a fixed effect, while differences between
medians were assessed, using individual standard deviations and a confidence interval of 95%.

Results Cows were offered access to water beds had significantly (P<0.05) lower total lying and greater standing time than
cows offered access to sand beds or pasture. Pasture and sand beds resulted in similar total lying time and number of lying
bouts.

Table 1 Lying, standing, walking and feeding behaviour of cows offered access to water or sand beds or pasture

Night bed type

Pasture Sand Water P value

Housing/pasture (16 h) Lying (h) 104 (2.64)*° 104 (2.17)*° 7.35(3.51)° <0.0001
Standing (h) 1.5 (2.46)° 1.7 (1.44)° 29(2.6)° <0.0001

Feeding (h) I 4.0(0.92)° 3.1(1.19)° 3.1(1.00)° <0.0001

Walking (h) 0.04 (0.044) 0.00 (0.043)  0.00 (0.056) 0.3000

Lying bouts (No.) 1.0 (0.73)° 1.0 (1.03)*° 2.0(1.19)° <0.0001

Restricted grazing (4 h) Lying (h) 0.75(0.569)¢  1.17 (0.632)"° 1.67 (0.620)*  <0.0001
Standing (h) 0.33(0.367)*  0.08(0.314)°  0.08 (0.296)°  <0.0001

Grazing (h) 2.67 (0.565)*  2.50(0.647)*  2.00 (0.648)°  <0.0001

Walking (h) 0.12 (0.092) 0.12 (0.082) 0.12 (0.135) 0.8430

Lying bouts (No.) 6.0 (2.49) ° 9.0 (3.05) 5.0(3.15)° <0.0001

Milking pad (4 h) Lying (h) 0.00 (0.180)¢  0.08 (0.431)°  0.25(0.486)"  <0.0001
Standing (h) 3.75(0.488)"  3.58(0.525)°  3.33(0.460)*  <0.0001

Walking (h) 0.25(0.136)"  0.25(0.130)°  0.33(0.176)* 0.0370

Lying bouts (No.) 0.0 (0.52) © 1.0 (1.30)° 1.5 (1.58)° <0.0001

% Medians in the same row followed by differing superscript letters differ significantly P<0.05

Conclusions Cows found pasture and sand beds equality acceptable, more so than dual chamber water beds. Housing
reduced nightly feeding time.
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Development and validation of a standardised system for the assessment of lameness in captive

elephants
A A Turner, S A Minch, N Masters, R Weller
Royal Veterinary College, London, UK Email:aaturner@pvc.ac.uk

Introduction It has been documented that as many as half of all captive elephants suffer from foot problems at some stage
in their life (Mikota, 1994). Foot pathology is the greatest cause of morbidity and mortality in captive elephants (Csuti,
2001), with a change in locomotion often being the only clinical sign. Evaluating locomotion can have a positive effect on
elephant welfare by not only assessing current lameness, but enabling an assessment of the efficacy of analgesia and any
subtle changes in gait, which may indicate improvement or deterioration. The aim of this study was to design a practical
and repeatable scoring system to quantify lameness that could be used by handlers and veterinarians on a daily basis
regardless of husbandry system.

Material and methods A total of 72 elephants out of a possible 73 in the United Kingdom and Ireland were filmed from
behind, in front and from both sides. Using a questionnaire and a select specialised panel of elephant specialists, a zoo
veterinarian and a locomotion expert a Numerical Rating Scoring (NRS) system was proposed. Lameness was scored on a
four point scale (0-4) with numerical values that are ascribed to the presence of specific criteria: O=clinically sound;
1=stiffness; 2=abnormal tracking; 4=reluctance to weight bear. The intra- and inter-observer repeatability of five
veterinary surgeons using this system was determined, and compared to a Visual Analogue Scale (VAS). Lameness scores
for front and hind limbs were compared using a Pearson Chi Squared test. Agreement between and among observers were
investigated using Cohen’s kappa (K). Intra- and inter-observer reliability of the VAS was assessed by calculating the 95%
limits of agreement and width of agreement within and between observers. NRS and VAS were compared using a Kendall
tau-b test.

Results Overall intra-observer reliability was moderate (K =0.676), and inter-observer reliability was fair (K =0.37) for the
presence of lameness altogether. Inter-observer agreement improved from the first score to second scoring from slight
agreement to fair agreement for stiffness and reluctance to bear weight. Abnormal tracking had moderate intra-observer
agreement for both scoring sessions. There were wide widths of agreement for the VAS inter-observer (67mm); however
they were narrower intra-observer (33mm).

Conclusions The proposed NRS can be used to evaluate elephant locomotion using simple criteria for an elephant specific
NRS. It can be used on freely moving elephants with good intra observer repeatability, and moderate inter-observer
repeatability.
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Introduction Keel fracture in the laying hen is the most critical animal welfare issue facing the egg production industry
and will likely worsen as extensive systems are employed in response to the 2012 EU directive banning traditional battery
cages. Given the gravity of the situation, an effective solution to reduce the frequency and severity of keel fractures is
urgently needed. The current effort sought to develop a solution utilizing dietary omega-3 polyunsaturated fatty acids
(PUFA) as a means to improve bone health and reduce mineral loss from bones of laying hens.

Material and methods Our study utilized a standard commercial unit within a single shed comprised of two barns located
side by side. Each barn was divided into two sections by a middle barrier that contained nest boxes for that section and
then further divided by wooden barriers resulting in each barn containing eight individual pens (N=24,000; n=1,500
hens/pen; n=8 pens/barn). Birds were provided ranging area through barn specific popholes that led to outside areas
separated by electrical wire. Pens of one shed received a ration enriched with omega-3 (N3) and the other a standard
control (CON). Data was collected over two experiments where the N3 flocks received rations differing in the short:long
chain omega-3 content (E1 - 0.67; E2 -1.5) from 10 birds/pen at five time points (25, 35, 45, 55, and 65 weeks). Birds were
euthanized at the farm site, keels assessed for damage, and the keel, tibia, and humeri removed and frozen until analysis.
Quantification was made of the occurrence of keel fractures, serum osteocalcin, and concentrations in the humerus of:
CaPO,, alkaline phosphatase (ALP), matrix metalloprotease, Tartrate-resistant acid phosphatase (TRAP), immature and
mature cross links, and multiple histomophological measures (e.g., osteoclast size, trabecular dimensions). Additional data
was collected including behaviour, production endpoints, and bone density and biomechanics, are reported elsewhere.
Statistical analysis was performed to model each response’s relationship with age, mass (if appropriate), and treatment
using MIlwiN. To develop the final model, a full model was produced from which backwards stepwise regression was
performed until all model terms were considered effective predictors (p < 0.05).

Results Contrary to our expectations, diet proved little benefit to prevalence of fractures or their severity during
Experiment 1, though during Experiment 2, fractures during were reduced in N3 pens reaching a maximum predicted
difference of 27% at 57 weeks. During both experiments, ALP and TRAP were greater in CON birds indicating a
heightened rate of bone remodelling in CON flocks. Additional measures of bone formation (including osteocalcin,
CaPQO,,) were also increased strengthening the position that greater bone formation was occurring in birds receiving the
standard ration, although the ratio of immature to mature cross links was greater in N3 flocks bone. Our findings conflict
with previous efforts from our lab using an entirely short chain ration which found that birds receiving the N3 ration had
increased measures of formation and resorption, although the cross link measures appeared to follow a similar pattern.

Despite the unexpected pattern of decreased bone remodeling in pens receiving the N3 ration, the diet appeared to meet our
objectives with decreased appearance of fractures. Related work from the experiment reported elsewhere suggests
differences in biomechanical responses, particularly measures of compliance in agreement with the cross-link results from
the current abstract suggesting mechanisms independent of bone remodeling.

Percentage of birds with fractures during
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Introduction Farm assurance schemes were developed to re-establish consumer confidence in UK produce (Duffy and
Fearne, 2009) after high profile breaches of food safety (Duffy et al., 2005) and concerns regarding animal welfare (Main
et al., 2001). Herd health plans (HHPs) are compulsory for farm assurance and are intended to be used as a tool to assist
with proactive herd health planning (DEFRA, 2010). However, Bell et a/ (2006) found that some farmers viewed HHPs as
a tick box exercise mainly of benefit to external organisations. The current study explores farmer use and opinions on
HHPs and methods to improve engagement with the written document.

Material and methods In November 2011, a postal questionnaire was sent to 1403 dairy farms within the West Midland
counties of England. The questionnaire covered three main sections; demographical information; HHPs for farm assurance
and possible improvements; herd health management (HHM) and diseases of most concern. The definition of HHP was the
written document to comply with farm assurance schemes whereas the term HHM was defined as additional disease
recording and monitoring of herd performance. The questionnaire contained 34 multiple choice questions; 15 of which
were attitudinal statements using a Likert scale, nine short answer questions and a table for farmers to fill in five disease
concerns in their milking herd and three disease concerns amongst calves. A reminder was posted two weeks later when
responses started to decline. The study was carried out in accordance with the Harper Adams University College research
ethics policy. Responses were entered into a SPSS v.19 database which was used to analyse different groups of respondents
using chi-squared tests and two-step cluster analysis.

Results The number of useable questionnaires returned was 293 (20.8 per cent). The most frequent provider of the HHP
was the farmer’s vet (48.6 per cent; n=141) with the farmer themselves being the providers for 26.6 per cent (n=77).
Annual updates were made to the majority of the HHPs (63.8 per cent; n=185). The most negative response to the general
statements relating to HHPs was ‘I have noticed the benefits of having a HHP for my farm profits,” with 59.3 per cent
(n=172) of respondents strongly disagreeing or disagreeing. Almost the same number of respondents (59.0 per cent; n=171)
strongly agreed or agreed with the statement, ‘7 value the input of my vet in the HHP.’ However, the most positivity was
demonstrated by the response to farm assurance accreditation being an advantage with 82.4 per cent (n=239) strongly
agreeing or agreeing. Regarding the possible disadvantages, the statement which received the most negativity was, ‘HHPs
increase the amount of paperwork.’ Nearly three quarters of respondents strongly agreed or agreed with this statement.
Associations were found with respondents who described the contact with their vet to include active HHM in six of the 15
attitudinal statements. The respondents with active HHM were more inclined to give positive responses to the general
statements and potential advantages of HHPs and less negative about the possible disadvantages (P ranged from 0.001 to
0.021). Generally the farmers with routine fertility visits were more positive about seven of the 15 statements than those
farmers who had less frequent or no routine fertility visits (P ranged from 0.001 to 0.026). There was an association (y” (4)
= 21.908, P<0.001) between the respondents grouped according to the provider of their HHP and responses to one
statement, 7 value the input of my vet in the HHP;  the majority of the respondents who indicated that their vet or the
farmer and vet together provided the HHP were more likely to strongly agree or agree. Similarly, two step cluster analysis
identified the same trend with respondents having more positive views with respect to the HHP and cattle health when they
had more frequent fertility visits and perceived they were receiving active HHM from their vet. Regarding the potential
improvements to HHPs; the most popular suggestions were: ‘goals set from your herd health records,” ‘regular feedback
from your vet,” ‘summary action page at the front of the document’ and ‘national standardised HHP format.” Respondents
were more divided over the suggestions which included the use of technology.

Conclusions This study had demonstrated that the respondents largely considered the HHP to be an inactive document,
although respondents with more positive opinions towards HHPs had more frequent routine veterinary fertility visits and
were more likely to describe their contact with their vet to include active HHM. Possible practical methods to increase
farmer engagement with HHPs have been identified such as goal setting and veterinary feedback.

Acknowledgements Thank you to all the dairy farmers who responded to the questionnaire and to Julie Boone, Izzy
Warren-Smith and Keith Walley for their advice on questionnaire design and analysis. This research was funded by the
West Midlands Rural Development Programme, DEFRA.
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Introduction On-farm disease control is extremely important as the consequences of a disease breakdown can affect not
only animals on a particular farm, but other farms and industries within the farming sector. Current work at the University
of Nottingham is investigating the motivators and barriers to implementing disease control via biosecurity and vaccination
on UK dairy farms. Farmers’ motivators and barriers are important to understand as part of the decision making behind
behaviour (DEFRA, 2008). There have been a number of methods used to collect and analyse motivators and barriers to
implementing disease control and little, if any, published research has attempted to summarise the work in this area. The
aim of this study was to review and appraise previous research investigating opinions, motivators and barriers of farmers
relating to cattle farming. A second aim was to identify and appraise the study methods that have been used previously to
elicit this type of information to inform future research in this area.

Material and methods A rapid review framework was used to assess the published literature in this area. The database
CAB Abstracts (Ovid) was searched independently by two authors in July 2012 for relevant papers using specific keyword
search terms relating to farmers, beliefs and opinions. No exclusion criteria were applied to the search strategy. Papers
identified by two researchers were compared, and relevant publications were then subject to specific inclusion criteria
independently. Those that were not readily accessible electronically or in paper format from The University of Nottingham
library were requested through inter-library loans and subject to the same inclusion criteria. Information regarding areas
such as topic of interest, population of interest and methods of data collection and analysis were identified. Critical
appraisal was performed on all selected papers independently by two researchers and compared. The data were then
analysed descriptively and summarised.

Results A total of 57 papers met the inclusion criteria and were therefore included in the review. The earliest paper
identified was published in 1989 with the total numbers of papers published annually generally increasing to the present
day. Data collection was carried out in countries worldwide, although nearly three quarters of the papers (42/57) focused on
cattle production in developed countries. Over half of the papers (31/57) focused on dairy production, with the remaining
papers looking at beef (10/57), veal (1/57), both beef and dairy (2/57), or an unspecified cattle production type (13/57).
Papers included covered a broad range of subjects, with topics such as management, technology adoption and prevention
and control of diseases commonly occurring. A variety of methods were used by researchers although inconsistencies in
terminologies used to describe methods were identified. Most researchers used tools such as questionnaires and interviews
to collect data. The selected papers were assessed to have varying levels of quality in relation to defined critical appraisal
points.

Conclusions The results of this review highlight that investigation of farmer opinions in relation to cattle production is not
a new phenomenon although it is still relatively novel within veterinary research. This type of research has been shown to
be applicable to a variety of topics covering many aspects of production. There appears to be a lack of information in many
of these studies in relation to the methods used to collect and analyse data, and any theories that may underpin these
methods. This is a barrier to other investigators building on previously conducted research to avoid unnecessary duplication
of work. Future studies aiming to research motivators and barriers need to include more methodological details in their
published work.
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Introduction Annual ewe mortality rates in the UK are estimated at 5-7% (Scott 2007), of a current breeding ewe
population of around 15 million, equating to around 750,000 dead ewes annually. Many of the diseases resulting in death
will also cause losses through involuntary culling (e.g. due to poor condition). The profile of diseases which contribute to
the mortality and involuntary culling of adult ewes in the UK is at present probably best estimated using VIDA (Veterinary
Investigation Diagnosis Analysis) data generated by the AHVLA scanning surveillance for sheep programme, funded by
Defra. This programme examines 5-700 ewes annually. This system may have inherent biases (Nevel & Stark 2009), there
may under-representation of important endemic diseases, and the sample size is small. By law, all carcases must be
collected by a licensed fallen stock collector, for appropriate disposal, so this material is already transported to a central
location. If of diagnostic quality, this material could represent an opportunity to (a) provide useful information on causes
of ewe mortality on individual flocks and nationally and (b) attribute mortality rates to specific diseases, and thus their
costs to the industry and individual farms. Detailed studies on the usefulness of fallen stock for livestock disease
surveillance are lacking but good examples of active surveillance in this area include the National Fallen Stock Survey for
scrapie (Del Rio Vilas et al. 2005) or encephalitic listeriosis (Overmann et a/ 2008).

Material and methods Between February and November 2012, an average of nine adult ewes were necropsied per session
on eleven separate occasions at a fallen stock collection centre. The ewes were collected from a wide catchment area
across North East England. All carcases were examined anonymously, with no clinical history and no knowledge of the
farm of origin. Where a diagnosis considered sufficient to account for death could not be made based on gross post mortem
findings alone, limited further testing was undertaken. All necropsies were performed by the authors, and diagnoses made
according to agreed minimum diagnostic criteria. Contemporaneous notes were made at the time of necropsy, detailing ewe
breed, estimated age, body condition, degree of autolysis, and gross post mortem findings by body system. Further
laboratory testing was performed at or through the AHVLA regional laboratory at Thirsk. Carcases which were obviously
severely autolysed or decomposed were avoided.

Results A total of ninety-nine ewe carcases were examined in eleven sessions. Autolysis precluded a diagnosis in nine
cases (9%), and a diagnosis could not be made in a further 17 cases, with or without further laboratory testing, despite
carcases being of diagnostic quality. In 66% of cases, a diagnosis considered sufficient to account for death was made. In
a further 6%, the diagnosis may or may not have accounted for death but may, with further clinical history, have been
useful for flock health planning (e.g. high worm egg counts). Of the carcases in which a diagnosis was made, mastitis
(11%) was most commonly diagnosed, with most diagnoses being between May and July. Acute fluke, of which the first
diagnosis was made in late October, was next commonest at 7% of all carcases. Johnes disease (diagnosed using a faeces
PCR with gross pathology characteristic of multi- or paucibacilliary disease), Ovine Pulmonary Adenocarcinoma (OPA)
(confirmed histologically), bacterial bronchopneumonia (gross pathology -+/- bacterial confirmation), chronic suppurative
pneumonia (multifocal pulmonary abscessation) (gross appearance) and neoplasia (gross appearance +/- histopathology)
were all diagnosed with an incidence of 6% each. Corynebacterium pseudotuberculosis was cultured from a caseous
abscess in the tracheobronchial lymph node of one ewe. Dosing gun injuries, ruminal acidosis, focal peritonitis, vegetative
endocarditis and metritis were diagnosed in a minority of ewes. Enteritis associated with Salmonella 61:K, 1,5,7 was seen
but was not considered an adequate cause of death. Bacterial cultures were hampered by Profeus overgrowth in some
cases, despite attempts to sear surfaces and the use of charcoal transport swabs.

Conclusions Necropsy of carcases of fallen (or euthanased) ewes collected at licensed fallen stock collection centres can
yield useful diagnostic information which can be used to inform flock health planning, and surveys of disease prevalence.
Thus attribution of mortality rates to specific diseases can be derived, perhaps to inform industry priorities. In this study,
clinical history may have improved the diagnostic rate in some carcases by informing appropriate further laboratory testing.
It is also possible that if sheep farmers knew that a diagnostic service was available, they may request prompt collection of
carcases thus minimising the effects of autolysis on carcase quality. If these additions could be implemented, we consider
that fallen stock necropsy could have an important role to play in surveillance for endemic diseases in the sheep industry,
and can inform on-farm interventions to improve productivity.
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Introduction Greece has the largest national herd of dairy goats among European countries but the lowest milk yield per
animal. It seems that the dairy goat sector has been neglected from the mainstream research topics in agriculture. Contrary
to the increased implementation of intensive management systems in most European countries, in Greece, the majority of
herds are reared in low input systems and there is a remarkable scarcity of information regarding management practices.
Our objective here was to describe the existing systems using principal component analysis (PCA) and cluster analysis
(CA).

Material and methods A total of 85 dairy goat herds (30,644 goats) from 20 prefectures were surveyed from September
2011 to August 2012. Data were collected during pre-scheduled on-farm visits, using a case-specific questionnaire. The
latter comprised questions about labour, livestock, facilities and equipment and general management practices (land use,
grazing and feeding management, reproduction etc.), properly selected in order to facilitate the classification of the herds.
A multivariate statistical approach was used on the data to obtain the most appropriate classification. From the 34 initially
considered variables, 22 were not used due to high correlation coefficients with the 12 variables which finally retained and
forced into PCA. The 12 retained variables were, facilities and equipment score, number of female adult goats, goats’
replacement rate, annual milk yield per milking goat, non-irrigated land per livestock unit, irrigated land per livestock unit,
duration of grazing during winter, distance covered during grazing in winter, goats to bucks ratio, kids’ weaning age,
farmers’ years of experience and total working units. The Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy and
the Barlett’s test of sphericity were calculated to test sampling adequacy and whether the correlation matrix was an identity
matrix, respectively. The rotation of the component matrix was performed using the Direct oblimin rotation. The
uncorrelated variables (principal components, PC), produced by PCA were used for the consecutive cluster analysis.
Cluster analysis was performed in two stages. Initially, the number of clusters was decided using hierarchical cluster
analysis (HCA) based on Ward’s method. Then, the farms were allocated in the predefined by HCA number of clusters
using k-means cluster analysis.

Results The KMO measure of sampling adequacy was 0.688 and the Barlett’s test of sphericity was significant (P<0.001),
indicating that PCA was appropriate and revealing a high relationship among variables, respectively. From the produced
PC, only three had eigenvalues greater than 1 explaining about 52% of the total variance and were retained for the
successive CA. The description of the PC was based on the eigenvectors of weights of the initial variables for each one of
the PC; The three PC are described below: PC1: High investments on facilities and on the cultivation of both irrigated and
non-irrigated land for self-production of feedstuff together with high annual milk yield; reduced duration of grazing and
low distance covered during grazing in winter; low experience of the farmers who implement early weaning of kids and a
low replacement rate scheme. PC2: Large herds with sufficient labour, investing on cultivation of non-irrigated land for
grazing but not on irrigated land for feedstuff harvesting. PC3: High replacement rate for goats and late weaning for kids;
low goats to bucks ratio. Based on the three PC and using an HCA it was decided to allocate the herds in four clusters. K-
means CA allocated herds into four clusters, which counted 11, 29, 40 and 5 herds, respectively. Table 1 shows the final
cluster centers for the three PC; the four clusters are described below.

Table 1 Final cluster centers for the three principal components

Cluster
Principal Components (PC) 1 (11herds) 2 (29 herds) 3 (40 herds) 4 (5 herds)
PC1 0.63 0.32 -0.62 1.70
PC2 1.93 0.36 -0.12 -1.23
PC3 -0.14 -0.90 0.50 1.53

Cluster 1 (11 herds, 12.9%): Milk production oriented, large herds, owned by young and rather inexperienced farmers
investing on facilities, labour and land. The labour force is sufficient with the personnel being occupied, also, on the
cultivation of land for the self-production of feedstuff and for grazing. Early weaning is the dominant practice which leads
to high annual milk production per goat. Cluster 2 (29 herds, 34.1%): Herds with low replacement rate of goats, high goats
to bucks ratio and early weaning of kids. A less intensive genetic selection program and reproductive management scheme
may be implied. Cluster 3 (40 herds, 47.1%): Herds owned by experienced farmers, with low investments on facilities,
labour and land. Feeding management is based mainly on grazing even in winter months; goats are covering long distances
at pasture. High replacement rate of goats possibly due to high losses and late weaning is the norm in this cluster. Cluster
4 (5 herds, 5.9%): Small herds investing on facilities and land used for feedstuff harvesting but not for grazing, which is
limited. The farmers have low experience and are self-occupied in the farm, minimizing the use of employees. Low goats to
bucks ratio is observed in this cluster, whereas the replacement rate was high and the weaning of kids, late.

Conclusions The proposed classification using data reduction and clustering methods can be a useful tool for an a
posteriori assessment of the dairy goat sector in Greece. Thus, it can provide the means for strategic and innovative
planning in existing herds.

Acknowledgements The work was funded by FP7 project SOLID No 266367. The participated farmers are greatly
acknowledged.
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Introduction The environment at large is greatly predisposed by the ammonia emissions from livestock production.
Ammonia nitrogen loss not only affects the environment but also causes a loss to the farmers as among the livestock feed
the protein part is most costly. Out of the total intakes of protein, amino acids or other nitrogen consumption of ruminants,
71 to 85% are excreted in faeces and urine. So reduction of ammonia nitrogen loss would also be helpful to the farmers. By
strongly binding to dietary protein condensed tannins can reduce proteolysis and nitrogen loss during mastication and
rumination (Min et al., 2003). If the nutrient wastage in ruminants can be lowered, it will increase the overall production of
ruminants as well as helpful for the environment. Clove has tannin and some essential oils like eugenol, B-caryophyllene,
Acetyl- eugenol which may change some microbial activity in rumen that may decrease the ammonia nitrogen loss in
ruminants (Khan and Chaudhry, 2012). Therefore, the present study was undertaken to examine the effect of clove
supplements on rumen fermentation with the specific objective of reducing ammonia nitrogen loss.

Material and methods Eight young bucks (Black Bengal Goat) usually 1 to 1.5 years with average body weight 7.65 kg
were used to assess the in vivo digestibility of mixed feed. They were housed on a woody floor covered with wood shavings
at the Govt. Goat Development Farm, Tilaghor, Sylhet, Bangladesh. Eight bucks were weighed by weighing balance and
divided into two groups containing four bucks in each group. One for control and the other for clove supplement. The
animals of both groups were transferred into the two metal pens during the periods of experiment. Animals were kept at a
fixed level of feeding with (500 g/day/animal) napier grass and (250 g/day/animal) concentrate diet to fulfil their
maintenance requirement. For clove supplemented group (Clo) 5 g/day/animal clove was added with the concentrate.
Animals received their daily feed allowance in two equal portions at 09 and 16 h. First seven days were adjustment period
and later ten days were collection period. Daily urine and faeces were collected from the metal pens for chemical analysis.
A curved polythene sheet was placed underneath the wooden floor of metal pens. Total volume of urine was collected from
the polythene sheet containing 1 (N) HCI. Finally the representative part of urine was kept in a sample tube for determining
the NH3-N concentration. Total collections of faeces were made from the net which was placed on the floor of metal pens.
The representative part of the facces was kept in refrigerator for further chemical analysis. The representative parts of
supplied feed (forage and concentrate mix) and faeces were analyzed for determining the dry matter (DM), organic matter
(OM), crude protein (CP), crude fibre (CF) and ether extract (EE). Acidified urine was analyzed for determining the NH;-N
concentration. The in vivo data were analyzed by using ANOVA following the principles of CRD using computer package
(Lawes Agricultural Tust, 1997) and SEM and SED differentiated treatment means. Body weight gain was measured for 10
days in the experimental period.

Table 1 Chemical composition (g/100g DM) of feed supplied to the goat and  Result The proximate composition of

faeces of goat napier grass, concentrate mixture used
DM OM CP CF EE NFE during the experimental period and

Feed items ~ Napier 193 892 87 292 21 492  faeces for control and  clove
Con. mix 876 927 156 119 93 564  supplemented group were shown in

Faeces Control 692 896 82 176 19 619  Table 1. The DM and CF were lower in

Clove Supp. 50.5 91.0 87 171 19 634 faeces of the Clove supplement than the

control group. On the other hand, CP,
Table 2 Digestibility, body weight gain (BWG) and urine NH;-N ~ OM and NFE were higher in the Clove

concentration of goats providing two types of feed supplement than the Control. I?iggstibility
Digestibility (g/kg) BWG  NH;-N con. of DM, CF and .OM were significantly
DM CP CF oM (g/d) (mg/L) higher (p>0.001) in the Clove supplement

than the Control (Table 2). The increase

Control 8021 8793 7953 8065 18 232 ; Aol (1able 2). The ncre

Clove supp.  856.1 9063 856.7 8572 24 170 - mean L dgestibiity by clove
SED 300 1253 1310 189 254 1071 supplementation approached statistical
p< 0.001 006 0001 0001 001 0001 significance (P=0.06). Daily body weight

gain was significantly higher (P<0.005) in
Clove supplement than Control. Clove reduced NH3-N concentration in urine significantly (P<0.001) and it might be partly
due to the higher level of tannin and essential oils present in clove. Though the CP (g/100g) was higher in control but due
to higher DM (g/100g) in the Control, total CP (g) loss was higher in the Control than the Clove supplement. The result
indicated that clove can reduce NH;3;-N wastage from ruminants. In this way clove can increase nitrogen retention in
ruminant and can increase the growth. In addition, fall of ammonia emission through urine and faeces can also reduce
environmental pollution.

Conclusions It could be concluded that the efficiency of N utilization can be improved with clove supplementation, by this
clove can enhance growth of ruminants and increase the production and finally can raise profit to the farmers. Further
research could be carried out using some other types of tannin as novel supplement to reduce ammonia nitrogen loss in
ruminants and can save the environment as well as farmers.
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Introduction Increased anthropogenic activities can enhance the amount of heavy metals in the environment, especially in
aquatic ecosystems. Pollution of heavy metals in aquatic ecosystem is growing at an alarming rate and has become a
worldwide problem (Malik et al., 2010). Heavy metals in aquatic environment are a major concern because of their toxicity
and threat to plant and animal life, disturbing the natural ecological balance. Due to the increasing awareness about the
nutritional importance of fish, its demand has increased all over the world. Fish meat contains the large proportion of
protein, vitamin, minerals and healthy fats which make it a healthy diet as it is easily digested by the human body.
Conversely the presence of heavy metals in fish can be a potential health risk for the fish meat consumers. Therefore, this
study assessed the heavy metal profile of Labeo rohita and Channa marulius, which are among the most commercially
important and preferred fish species in Pakistan.

Material and methods The study was carried out on fish from Chashma lake, which is the 3rd largest water reservoir of
Pakistan, located at 32° 25" N, 71° 22" E; southwest of Mianwali to Dera Ismail Khan at River Indus. The study followed a
2 x 3 factorial arrangement by involving 2 fish species, each with 3 dead weights as described later. We selected Labeo
rohita (Lr) because of its taste and Channa marulius (Cm) for its high nutritive value and its perceived wound healing
attributes. Fishing was performed with the help of local fishermen. Sixty samples of each fish species were selected from
three weight categories (W1<1.0, W2<1.5 and W3<2.0 Kg) on the basis of their routine weights at which they are caught
and sold in the study area. The fish were transported on ice to a laboratory where these were washed with de-ionized water
before fish muscles were collected and stored at -20 °C until analyzed. Selected heavy metals (Cr, Mn, Ni, Zn, Hg and Pb)
in fish muscles were analyzed by a Varian Vista-MPX CCD simultaneous ICP-AES (Varian Inc, Australia) machine
located at Newcastle University. Metal concentrations were calculated as mg kg™' wet weight. Minitab 16 software was
used to test the main effects of fish species (Sp), weights (W) and their interaction for each metal for significance at
P<0.05. The mean metal contents in fish meat were also compared with their permissible levels of European Commission
(EC, 2006) and World Health Organization (WHO, 1986).

Results Table 1 shows the mean concentration (mg/kg wet weight, ww) of heavy metals alongside their standard error of
means (SEM) and significance for the effects of Sp, W and Sp x W at P<0.05 or else . Most mean metal concentrations
were well below the permissible levels of EC or WHO for food fish, except Mn in Lr. Generally metal concentrations
increased with increased weight of fish. More metals concentration was found in meat of all weight categories of Lr than
Cm. The order of metal concentration in Lr was Zn>Ni>Hg>Pb>Mn>Cr and in Cm was Zn>Pb>Ni>Hg>Cr>Mn. Highly
significant differences were observed for Sp, W and Sp x W interactions at P<0.001 for Cr, Mn, Ni and Zn.

Table 1 Mean concentration (mg/kg ww) of heavy metals in Labeo rohita (Lr)and Channa marulius (Cm) of Chashma lake

W1<1000g W2<1500g W3<2000g Permissible Levels ~ SEM and
(mg/kg ww) significance

Metals Lr Cm Lr Cm Lr Cm EC WHO Sp W Spx W
Chromium BDL  BDL 0011 0011 0023 0.012 0.05 0.004 0.005 0.007"
Mercury 0.014 0011 0.019 0014 0.035 0024 05 0.001"" 0.002"™ 0.001™
Manganese ~ 0.012  0.003  0.02 0.007  0.033  0.009 - 0.01 0.0002"  0.0002""  0.0003™""
Nickle 0.027 0.007 0.035 0.016 0036 0.050 - 0.7 0.0005™  0.0006™"  0.0008""
Lead 0 0.015 0.024 0.017 0.041 0041 02 2 0.004"S 0.005" 0.005"
Zinc 0445 0261 0716 0459 0.814  0.580 50 0.01"" 0.02"™" 0.02"™"

* F* and *** were significant effects at P<0.05, P<0.01 and P<0.001 respectively whereas NS is non-significance if
P>0.05

Conclusions Smaller fishes appeared to have less metal contents, so these should be preferred by the consumers. Relatively
lower metal contents in meat from Cm than Lr suggest that it may be preferred for human consumption, though in none of
these species were the levels above WHO recommendations except Mn in Lr. The lower metal contents in Cm could be
attributed to its preference for deep and clear sandy or rocky bottoms of water containing low metal contents.
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Introduction Poor reproductive performance and increasing rates of lameness in dairy cows are major factors in reduced
profitability among dairy farmers (Maatje et al., 1997; Shearer and Amstel, 2000). A key contributor to low reproductive
performance lies with poor oestrus detection (Maatje et al., 1997). Particularly, the modern Holstein Friesian does not
display oestrus as overtly as her predecessors; this is even more evident in the high yielding cow (Lopez et al., 2004). This
poses a crucial problem within the farming community, as the accurate interpretation of signs of oestrus behaviour is
fundamental to overall conception rates and productivity. It is documented that lameness has a detrimental effect on oestrus
behaviour (Walker et al., 2008). Additionally Walker et al. (2008) determined that lame cows had reduced oestrus
intensity, lower progesterone concentrations during the 6 days prior to oestrus, and shortened periods whereby herd-mates
mounted the lame cows. That is, the lame cow in oestrus cannot display in the conventional manner, and therefore the lame
cow remains undetected. The aim(s) of this study were to: (1) provide insight to the oestrus detection methods used
depending on the housing method employed; (2) to determine if the same oestrus detection methods are used for both lame
and non-lame cows; (3) to determine reproductive performance for both lame and non-lame cows; and (4) to identify if
farmers notice altered oestrus behaviour in lame cows.

Material and methods A survey was developed using an online website designed to host student surveys’ at no cost. The
survey was comprised of multiple choice (n=10) and open (n=15) questions. The survey consisted of questions related to:
1) general herd information (n=11); 2) reproductive management strategies for lame and non-lame cows (n=7); 3) lameness
and fertility (n=7). A link to the survey was distributed from Sept 2012-Dec 2012 to dairy farmers internationally (e.g.
Great Britain, Europe, Canada, The United States of America, Australia, New Zealand, Japan, African countries etc.),
through electronic messaging systems, public forums, and other social networking websites. All responses remained
anonymous. Statistical analysis was carried out using the Chi square test in Excel, to determine if there was a significant
association in the number of inseminations required for lame and non-lame cattle. Abbreviations for the oestrus detection
methods in (Figure 2.) are as follows; visual observation (Vis), tail paint (TP), chalk (CH), mount detector (Mount),
pedometer (Ped.), radio telemetry (Radio.), and teaser animals (teaser).

Results The response rate was 11% (192 responses out of 1780). The countries that had the most respondents were: U.S.A.,
Australia, Great Britain and Canada. The most common housing method reported was free stall housing (n=109), followed
by fully pastured (n=42), and tie stall (n=41). 89 respondents answered the question regarding the number of inseminations
required for lame and non-lame cows. It was determined that lame cows required significantly more inseminations to
conception than non-lame cows (p<0.001) (Figure 1). It was also determined that differing oestrus detection methods were
employed depending on what housing method was used (Figure 2.). 142 respondents answered the question ‘Are the same
oestrus detection methods used for lame cows and non-lame cows?’ Of these respondents, 132 of them use the same oestrus
detection methods for both lame and non-lame cattle, and 112 of those respondents noticed altered behavioural changes
associated with lameness (reduced oestrus expression). Therefore 10 of those respondents that noticed altered behaviour
use differing oestrus detection methods for lame cows.
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conception for lame and non-lame dairy cows housing methods

Conclusions These results indicate that oestrus detection techniques are influenced by housing methods, and that lame
cows require significantly more inseminations to conception. It was also determined that many farmers do notice altered
behaviour in lame cows, however the same oestrus detection techniques are used for both lame and non-lame cows. As
lame cows may alter their behaviour when in oestrus, it may be beneficial to design an oestrus detection protocol
specifically for lame cows.
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Introduction Agricultural, industrial and domestic effluents containing various pollutants, such as heavy metals, pesticides
and fertilizers are, invariably, discharged into small rivers and streams without their proper treatments. Such contaminants
like heavy metals are very toxic for aquatic fauna. Therefore this study investigated the effects of heavy metals in water as
pollutants on the metal profiles, total oxidants, antioxidants and histology of livers of Labeo (L.) rohita.

Material and methods This completely randomised study was carried out in Mianwali District by involving four sites
around the River Indus which were exposed to domestic and municipal sewerage and agriculture runoffs. Site 1 was
intense, Site 2 was medium and Site 3 was less polluted while Site 4 was used as the control as it was comparatively a clean
site around the River Indus. Eighty samples of L. rohita, representing 20 samples per each site, of about 1.5 kg weight per
fish were collected with the help of professional fishermen. The fish were humanely killed, washed, dissected to obtain
livers for the estimation of their heavy metal, total oxidant and antioxidant status and histology. About 1-2 mm slices of
fish liver were fixed in 10% formalin for 24 hours before their embedding in paraffin and sectioning with microtome
(Microm HM310) into 5-6um sections which were stained with haematoxylin and eosin. The stained sections were
examined under a microscope and photographed by Moticam 1000 (Motic® China). One gram sample of liver was used for
the estimation of total oxidants (TOS) of livers by using a novel automated measurement method (Erel, 2005) and the total
antioxidants (TAS) were assessed by the automated colorimetric method. Remaining liver samples were freeze dried,
ground, digested in nitric acid and analysed for heavy metals by ICP-OES. The numerical data were statistically analysed
by using Minitab software 16 to observe the main effects of the sampling sites on the metals, total oxidants and
antioxidants of fish liver at P<0.05. Tukey’s test was used to compare the means for significant differences at P<0.05. The
mean metal profiles were also compared with the permissible levels by the World Health Organisation (WHO, 1986). The
histological micrographs were compared to illustrate apparent changes in the stained liver samples.

Results Table 1 shows significant differences in heavy metal profiles, total oxidants and total antioxidants of fish livers
sampled from selected sites (P<0.01). The concentration of heavy metals at polluted sampling sites (S1, S2 and S3)
exceeded the fish from control site (S4) and the WHO standards of food fish. The order of heavy metal concentration in
fish liver was Zn>Pb>Cr>Ni>Cd. While fish liver sampled from the cleaner site showed normal histology (Fig. 1a),
numerous degenerative changes were observed for livers of fish sampled from the polluted sites of the River Indus (Fig. 1b,
¢, d). There was no apparent difference in the histology of fish liver between the polluted sites (S1, S2, and S3).

Table 1 Mean (+ SE) metal (mg/kg), total oxidant and antioxidant (umol/L) contents and WHO standards (mg/kg) for fish

Site 1 Site 2 Site 3 Site 4 (Control) Maximum permissible levels (WHO, 1986)
cd 0.18+0.01°  0.28+0.01*  0.26+0.02°  0.02+0.005 ¢ 0.05
Cr 6.1840.21*  4.7740.20°  3.69+0.12°  0.04+0.01°¢ 0.05-0.15
Pb 11.96+1.21 %  7.93+0.24°  5.84+0.12°  0.67+0.02 ¢ 2.0
Ni 0.57+0.34*  0.90+0.23°  0.39+0.12°  0.30+0.005 ¢ 0.5-1
Zn 59.63+2.5%  44.85+1.67° 40.35+1.50° 8.72+0.22¢ 40

Oxidants 3.29+0.44°  2.44+027°  2.74+0.05°  0.13+0.04 ¢ -
Antioxidants 2.15+0.12°  1.58+0.13°  1.88+023°  1.54+0.26° -

(Means with different superscripts in the same row differed significantly; P<0.05)

Figure 1 Light microgr us showing normal
structure (a); necrosis (Ne) and highly vacuolated (Hv) hepatocytes (b); large area of necrosis (c) and heterogeneous
parenchyma with different spectrum of poorly vacuolated hepatocytes (Pv) and pyknotic nuclei (d).

Conclusions High metal concentration in fish tissues of this study may cause metal related damage in these fish and their
consumers. Pollutants were able to change the histology, oxidant and antioxidant status of fish liver even at low levels.
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Introduction Tuna is of significant commercial importance in both the human and companion animal food industries. It is
a key ingredient in manufactured pet foods and is of particular importance to cat food products, having long been viewed as
a gold standard in terms of feeding performance. There are many fish species within the group classed as tuna, all of which
belong to the family Scombridae. Some of these species are currently being fished in an unsustainable manner while
pressure on other species is increasing (Majkowski, 2007). The ability to determine which species a sample of fresh or
processed tuna meat belongs to is a quality control measure for pet food products. DNA sequencing is an effective method
for species confirmation but processed tuna meat contains heavily fragmented DNA that can prove difficult to amplify.
This work tested two DNA extraction procedures and three published primer sets for tuna identification. Amplification
conditions were optimised for processed tuna enabling the identification of several species of tuna from both fresh and
processed samples.

Material and methods Samples of fresh and processed tuna were acquired from local retail outlets. One fresh sample was
obtained, labelled as Yellowfin tuna (Thunnus albacares). Three processed samples were collected on two separate
occasions, one labelled as Skipjack chunks in brine (Katsuwonus pelamis), one labelled as Yellowfin steaks in olive oil and
one labelled as Albacore steaks in olive oil (Thunnus alalunga). DNA extraction was attempted with the Qiagen DNeasy
Blood and Tissue Kit (Qiagen 69504). Also a phenol/chloroform/isoamyl alcohol method was used. DNA concentration
was measured with a Nanodrop 1000 spectrophotometer. For the PCR 3 sets of previously published primers were used. Set
1 (AD/AR, Terol et al, 2002) amplified a 171bp fragment while Set 2 and 3 (BD/BD1-R, BD2-D/BRmod, Espifieira et al,
2009) produced smaller overlapping amplicons. PCR reaction conditions were as follows (final concentrations): 5X
Phusion HF buffer (1X, Finnzymes), dNTPs (0.8mM, 0.2mM each, Applied Biosystems), forward primer (0.5uM, Eurofins
MWG Operon), reverse primer (0.5uM, Eurofins MWG Operon), Phusion DNA polymerase (1Unit, Finnzymes), template
DNA (10ul for processed samples, 1ul for fresh samples), nuclease free water (to final volume, Qiagen). Total reaction
volume was 50pul. Optimal annealing temperatures were defined by running a temperature gradient for all primer pairs and
selecting the best result. For primer Set 3 there was evidence of some non-specific fragment amplification. This was
minimised by using the higher annealing temperature of 61°C. Cycling parameters were 30sec at 98°C followed by 40
cycles of 10sec at 98°C, 30sec at the annealing temperature (Set 1 50°C, Set 2 52°C, Set 3 61°C) and 1min at 72°C. The
PCR product was purified using the Qiagen PCR Purification Kit (Qiagen 28104) prior to being sent for sequencing. The
sequences were then aligned with reference sequences taken from Genbank. The
resulting alignments were used to generate neighbour-joining trees. The reliability of

the groups was assessed with a bootstrap test using 1000 iterations and a seed value of
T. albacares canned 1 1 1.
26

D.maruadsi e
(EF512291)

Results The Qiagen extraction method proved problematic for the processed tissue
samples. Incomplete lysis of the tissue resulted in blocking of the extraction columns
. . albacares (EF141179) and poor DNA yield. The phenol/chloroform/isoamyl alcohol method showed better
performance and had the advantage that the extraction could be scaled up easily to

m{ T. alalinga jarrsd increase yield. The 171bp PCR showed inconsistent performance with the processed

|_ T. albacares frash
a7

tuna samples. In the case of the Albacore sample this reaction did not work at all. The
smaller fragments from primer Set 2 and 3 (147bp and 142bp respectively) worked
more consistently and gave better yields of PCR product. Once sequences were
checked and contiguous segments assembled the sequences were aligned using
ClustalX and neighbour-joining trees were generated and viewed in NJplot (Figure 1).

T. alalunga (EF1411284)
K. pelamis canned

K. pelamis (AB101290}

Figure 1 Neighbour-joining tree of genetic relationships from the species studied carried out with 196bp sequences
generated with two overlapping fragments using the primer sets 2 and 3. Reference sequences are from Genbank and
accession numbers are shown in the parenthesis. D. maruadsi was included as an outgroup. Bootstrap values are
represented as percentages on each branch. Branch length indicates divergence according to the scale given. All samples
clustered correctly with their Genbank reference sequences.

Conclusions The primer sets 2 and 3 worked more consistently across species and gave higher yields of PCR product. This
may be related to the shorter target amplicons and to the degenerate bases used in these primers. When combined these
primers generate a 196bp amplicon (with primers removed) for use in phylogenetic analysis. This has been shown
previously to be sufficient to reliably differentiate between the Thunnus, Sarda, Auxis, Euthynnus, Decapterus and
Scomberomorus genera (Espifieira et al, 2009). The methodology used here worked well and is a useful way of identifying
the species of fresh and processed samples of tuna meat.
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Introduction Pigs are naturally attracted to chew absorbent cotton rope, thereby depositing mechanically stimulated oral
fluids which can then be extracted and utilised for diagnostic purposes (Prickett and Zimmerman, 2010). Salivary flow can
also be stimulated chemically, the most potent example of such a stimulant demonstrated in human research is citric acid
(Streckfus and Bigler, 2002). The current study aimed to investigate salivary stimulation in the pig by measuring the effects
of using fruit juice or sucrose solution dried onto cotton ropes on the volume of oral fluid that could be collected from
commercial pens of weaned and finishing pigs.

Material and methods This study comprised a replicated Latin Square design, testing 4 flavour treatments across two
replicates of 4 pens of pigs in each of two age groups; weaned pigs aged 8 weeks and finishing pigs aged 18 weeks.
Commercial pens of cross-bred ((Large White x Landrace) x (Duroc x Pietrain)) pigs of mixed gender were used in the
study. Weaned pig pens measured 3.42m x 1.84m (n=25 pigs/pen) and finishing pens measured 3.06m x 3.94m (n=17
pigs/pen). All pens were fully slatted, with a suspended plastic enrichment toy. Pure natural cotton rope of 18mm diameter
(Outhwaites Ropemakers, Hawes, UK) was cut into 60cm lengths for finishers, and 80cm lengths for weaners. One of each
length of rope was soaked for 60 minutes in apple juice, pineapple juice, 10% sucrose solution or water (control ropes with
no flavour added) and then allowed to dry overnight. On each sample collection day, one of these ropes was presented,
according to the Latin Square design, to each pen in the replicate for a 30 minute period between 08:00 and 11:00 AM.
Following presentation, ropes were sealed into labelled plastic bags and the oral fluids extracted initially by hand, and then
the residue by centrifugation for 10 minutes at 1500 x g. The volume of oral fluid extracted from each rope was measured
using a pipette and recorded. Analysis of Variance (ANOVA) was performed using Minitab version 16. OF volumes, in
millilitres, for weaners and finishers were selected as dependant variables, with rope treatment, pen number and trial day as
fixed factors. A two sample t test using pen means from the 4 collection days was used to assess the effect of pig age on the
volume of OF collected.

Results Around 20ml of fluid was obtained from each pen of weaned and finishing pigs upon each collection, with little
variation. Of this, 13.5 = 0.6 ml could be extracted by hand, with the residual 6.3 = 0.4 ml requiring centrifugation. Rope
flavour treatment had no significant effect on the volume of OF produced by weaner (F(32,) =0.01, P=0.998) or finisher
(F3.22=0.53, P=0.668) pigs (Fig. 1). No significant effect of pig age on OF yield was found (T=0.1, P=0.925).
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Figure 1 The mean total OF volume + SEM collected from weaner and finisher pigs according to rope treatment.

Conclusions The addition of flavours to ropes for porcine OF sampling did not affect OF yield via greater attraction or
salivary stimulation. The volume of oral fluid that can be easily extracted by hand from a pooled sample rope was sufficient
in all cases for diagnostic testing, although the extent to which the composition of oral fluid may differ according to
extraction method i.e. hand or centrifuge is not clear.
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Introduction Although a certain level of soft rush (Juncus effusus) cover can be beneficial to wildlife for breeding waders
in certain habitat types, when not managed, dense cover can affect the agricultural quality of land and eligibility for agri-
environment schemes (where 30% cover is recommended). Cutting, herbicide application, fertiliser application and
grazing management have all been used to control rushes in pasture (Lazenby, 1956; McCarthy, 1971). Merchant (1995)
found that cutting rushes to ground level twice during the growing season for at least two consecutive years was the best
control option, and grazing goats (Merchant, 1996) gave control. There are few accounts of the potential of cattle, (Bullock
et al, 1998) especially rare and traditional breeds to control rushes in pasture. This project reports a trial on the effects of
grazing density on soft rush using two native Irish breeds.

Material and methods Seven plots (0.5ha each) were fenced on an area of Species Rich Wet Grassland with low forage
quality and high soft rush infestation. The site, near Lough Neagh, N Ireland, is managed under the Northern Ireland
Countryside Management Scheme. Cattle grazed plots 1 — 6 over varying periods at one of 3 stock densities (2 replicates
each): - High - 6 Irish Moiled (IM) cattle; Medium - 4 Irish Moiled cattle; Low - 2 Dexter (D) cattle. The seventh plot was
pre-mown before grazing by 6 Irish Moiled cattle. Grazing period was dependent on forage availability assessed weekly as
sward height. Botanical composition (SR), sward structure, trampling and defoliation of rushes was assessed before and
after grazing. Grazing treatments were allocated at random during the period July to October. Experimental stock
comprised of cattle of varying ages including lactating and non-lactating cows, heifers and castrated males. Cows nursing
calves were used but calves were not counted in the experiment.

Results Results from plots 1 — 6 were subjected to analysis of variance between treatments. After one season grazing, all
grazing treatments reduced rush (R) heights (cm) and IM cattle reduced soft rush cover (%) to approximately 35%. There
was no significant interactions between treatment and soft rush height or percentage (%) cover. Soft rush (SR) and grass
(G) utilisation within plots followed a similar pattern, as % of grass grazed increased (i.e. forage depleted), so too did the %
of soft rush grazed. At high grazing density rushes were trampled more than low and medium grazing density. Species
richness was unaffected by grazing. Soft rush heights (plot 7) directly after cutting was 14cm + 0.71, after 3 weeks
regrowth was 46cm £1.43, and after grazing 18cm £1.10.

Table 1 Effect of grazing by IM and D cattle on a range of pasture and soft rush variables.
Treatment G % before R % before R % after R % after - Trampled SR % pre SR post S.R after -

- G % after R % before R Grazing grazing S.R before
6 IM -21.5 54.5 34.8 -22 47 8.8 0.5 -8.3
41IM -11 34 343 -2 20.5 15.3 4.3 -11
2D -4.5 34 36.8 2 4 19.8 14.7 -5.1
e.s.e 4.88 3.97 3.52 4.51 4.73 433 2.54 4.03
Sig 0.19 0.05 0.86 0.06 0.02 0.336 0.06 0.63
NS * NS NS * NS NS NS

Conclusions Native cattle can be used to significantly reduce soft rush infestations on a seasonal level, although the final
rush density reached (35%) was just above the level acceptable for agri-environment scheme requirements. It is likely that
grazing in subsequent seasons would reduce rush infestation even more. A combination of control methods such as the
inclusion of cutting may achieve greater long-term success rates of rush eradication in pasture. Irish Moiled cattle
consumed soft rush regrowth with no apparent ill effects though this requires further testing.
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Introduction With a loss of biodiversity within our rural landscapes since the beginning of the industrial revolution, there
is a need for more sustainably managed livestock production, in order to stabilise what flora and fauna populations remain.
There are already some nature conservation orientated grazing systems in place, but barriers to the expansion of such
systems (i.e. low economic output) within our countryside are prevalent. The aim of the present study was to review
existing knowledge concerning the differences in ruminant livestock performance and the quality of meat between
extensive, semi-natural grazing systems, and the more intensive rearing methods. Within this overview, a similar evaluation
of meat quality from rare/native livestock breeds, compared with improved varieties of livestock, under the comparative
management schemes mentioned, was also undertaken.

Animal Performance and Carcass Quality When considered cumulatively, animal live weight gain is greater under the
more intensive systems of rearing, especially since improved pastures have been shown to hold greater densities of
livestock. Conversely, no clear pattern seems to emerge from the literature concerning individual live weight gains, and the
reasons behind this are unclear. From the few studies reviewed, livestock fed concentrates tend to have greater carcass
weights, confirmation scores and fatness levels than those on pasture. On the other hand, studies investigating such on
improved and unimproved pastures depict less of a clear picture. No clear differences between rare/native breeds and
improved/continental breeds seem to exist, except for carcass fatness, which has been found to be greater in the slower
growing, early maturing rare/native breeds (Richardson et al., 2008)

Meat Quality The Polyunsaturated Fatty Acid (PUFA):Saturated Fatty Acid ratio was more favourable in meat produced
under extensive rearing systems (Richardson et al., 2008; Fraser et al., 2009), and this could be attributed to the lower
intramuscular fat content associated with such (Hoehne et al., 2012). Much of the scientific literature suggests livestock on
a grazed grass/grass silage diet, will produce meat with a greater proportion of n-3 PUFA and a lower proportion of n-6
PUFA in the intramuscular fat (IMF), corresponding to a lower n-6PUFA:n-3PUFA ratio, in comparison to those on
concentrate diets. On the more bio-diverse pastures however, the n-6PUFA:n-3PUFA ratio was found to be higher in the
livestock meat, when compared with meat from improved pastures (Richardson et al., 2008; Fraser et al., 2009). Reasons
behind the greater proportion of n-6 PUFA in the former have yet to be outlined. No clear pattern between extensive and
intensive pastures exists for the conjugated linoleic acid. Furthermore, no key differences between breed type, or any breed
x rearing method interactions were noted for any of these nutritional quality traits.

Some differences in tenderness, juiciness and flavour do exist between extensive and intensive pastures. Although these
may not be consistent across the research, any sensory qualities highlighted for meat from extensive pastures could be used
to promote local or regional products, as suggested by Adeny et al. (2005). Differences also exist in the sensory qualities of
meat between rare/native breeds and improved/continental breeds. No clear pattern exists in the research between intensive
and extensive rearing methods for meat colour, or between rare/native breeds and improved/continental breeds. Indeed,
there are many possible factors that influence such and until these are quantified in meat from unimproved systems, little
understanding behind the different outcomes between studies will become available. The oxidative stability of meat fat and
colour, from animals reared on extensive systems, is greater than intensive concentrate-based systems, due to the higher
vitamin E content of forages (Warren ef al., 2008). There may also be differences between intensive and extensive pastures,
in favour of the latter (Fraser et al., 2009).

Conclusion It is clear that pasture grazing produces different results in animal performance and meat quality when
compared to concentrate-fed livestock. Differences between improved and unimproved pastures have also been noted, but
these are less clear as a primary consequence of the paucity of research covering animal performance and meat quality
on/from extensive pastures. There is therefore a great need for more research. In an ideal world, such investigations would
quantify the parameters discussed in this review under different extensive and intensive rearing methods, using different
breeds on different vegetation communities, in different geographical locations, and in different years, as these were some
of the factors found to possibly create unclear patterns between studies. It is appreciated however that such a task would be
colossal, but as research progresses in this area, more defined patterns may emerge to provide more focus for future
investigations.
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Introduction Conservation grazing on chalk grassland requires an efficient and knowledge-based approach to maintain this
fragile habitat which, if poorly managed, can take years to restore (English Nature, 2005). Scrub regrowth can transform
chalk grassland into dense woodland and with the decline in commercial grazing, open chalk grassland has disappeared
across much of the Surrey area. The Downlands Project is a conservation organisation which uses two breeds of sheep to
restore and maintain chalk grassland: Herdwick and Beulah Speckled-face. This study compared the grazing behaviour of
the two breeds at the Stagbury A site on Chipstead Downs, Surrey.

Material and methods Initially Stagbury A was split into three plots, one for each of the Herdwick and Beulah groups and
a control site with no livestock present. Four sheep of each breed were introduced and the grazing preferences of the two
breeds were recorded over five weeks to determine the short-term impact on the vegetation. Only four individuals were
used to be proportional to the size of the enclosures, also three sheep are considered viable to study grazing behaviour
(Penning et al. 1993). Eight individual scrub plants were chosen within each of the three areas, with at least one individual
of each scrub species present within each area. Other scrub plants were randomly selected along a transect on the sites. The
plots were separated using electric fencing which was erected the day before the sheep arrived. An initial vegetation data
collection was taken the day before the sheep were introduced. Sward height measurements were taken at 20 random points
along a transect using a drop-disc measure.. Photographs were taken of individual scrub plants once a week and rated on a
nominal scale of grazing intensity. Additional observations were made to monitor any changes across the areas including
trampling effect. Sward heights were analysed using a single factor ANOVA To determine whether there was any
significant difference of the impact of grazing on sward height between the sheep breeds, a student t test was performed

Results From the ANOVA comparing the three treatments F = 9.595, p <0.001 (2 d.f.)

Therefore the null hypothesis that the presence of grazing animals has no significant difference on sward height between
the three sites measured was rejected.

The calculated t value (0.78, 10 d.f.) was not significant; therefore the null hypothesis that Herdwick and Beulah grazing
does not produce significantly different sward height values was accepted.

The t-test showed no significant difference between breeds but the ANOVA demonstrated that the sward differences
between plots was between the grazed and ungrazed sites.

Additional factors could be clearly seen to affect sward height. For example the trampling effect from sheep walking across
the plot or resting. The measurement of scrub grazing shows that some species were grazed to a higher intensity than
others, this also differed between the sites, with the Herdwick group grazing Ash more intensely whilst the Beulah had a
preference for Elder. Both breeds were found to graze Hawthorn and Dogwood to a similar intensity. Whilst field maple
was only present in the Beulah site, it remained largely ungrazed until the last few weeks of the data collection once other
species such as Dogwood had been stripped of foliage. Other varying factors included the age of scrub growth affecting
grazing intensity, with younger growth preferred by both breeds

Discussion No significant difference in the sward grazing of Beulah and Herdwick was found and therefore in setting up a
grazing plan for chalk grassland, the use of either Beulah or Herdwick within a flock will not make a significant difference
to the biomass of vegetation removed through grazing behaviour. This would allow for breed selection to be based on other
factors e.g. economic and practical, including return from market sales and general breed temperament.

However, there was an observed difference in scrub grazing preferences between the two breeds along with observed
results of grazing preference and other effects of the livestock presence. This could help with management plans to
determine how hard to push certain breeds and the succession of which they will graze particular species of scrub. Further
research would shed more light on this issue, as well as a greater understanding of dietary preferences between sheep
breeds which may allow a more tailored grazing management based on the type of grassland and scrub species present and
on the conservation objectives for the site.
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Introduction Methane arising from microbial digestion in the rumen of beef cattle is an important contributor to
greenhouse gas emissions emitted from farm animals as indicated by a substantially larger carbon footprint per unit of meat
from beef cattle in comparison to monogastric animals. To mitigate methane emissions, genetic selection would be highly
cost-effective, because genetic improvement is permanent, cumulative and has the potential to be disseminated worldwide.
However, there is lack of knowledge on whether the microbial methane production is influenced by the genetics of the host
(animal). To obtain an insight into the potential influence of the host genetics on methane production by the ruminal
microbes, an experiment was carried out using different breed types with structured sire groups within breed. The objective
of the study was to analyse the differences between breeds and among sire groups within breed, as an indication for genetic
effects. In addition, the interactions of breed (sire) effects and diets on methane emissions were estimated.

Material and methods The data was obtained from a 2x2 factorial experimental design of 72 steers from a two-breed
rotational cross between Aberdeen Angus (AA) and Limousin (LIM) at the Beef Research Centre of Scotland’s Rural
College (SRUC). The same number of experimental animals was sired by purebred AA and LIM. Depending on the sire
used, the expected additive genetic contributions were 2/3 and 1/3 of each of the two breeds. The progenies were from 5
AA and 4 LIM sires. The average number (range) of progenies per sire were 7 (2 to 12) and 9 (6 to 14) for AA and LIM,
respectively. Two diets were used, a predominately concentrate-based and a mixed forage-concentrate-based diet with a
forage:concentrate ratio (dry matter (DM) basis) of 8:92 and 48:52, respectively. Methane emissions were individually
measured for 48h within 6 respiration chambers. The animals were allocated to the respiration chambers in a randomised
block design with 3 replicates. Data on 4 animals could not be considered due to health issues and an air leak of the
respiration chamber. Least Squares Means (LSM) were estimated using the GLM procedure of SAS based on a model
including breed (or sire within breed) effects along with diet, respiration chamber and a randomised block effect.

Results The LSM for daily methane emissions were significantly different (P<0.05) at 184 g/d and 164 g/d for the breeds
AA and LIM respectively, but not significant for methane emissions per kg DM intake (DMI). Estimates of LSM for daily
methane emissions from each sire group showed significant differences ranging from 135 to 205 g/d (Figure 1). In contrast
to the breed effects, there were also significant differences between LSM of sire group effects in methane emissions per kg
DMI (Figure 2). Slightly different rankings of sires based on methane emissions per day in comparison to those based on
per kg DMI are likely due to differences in feed intake among sire groups. There were non-significant (P>0.05) interactions
between breed (or sire) and diet.
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Figure 1 LSM of sire groups in methane emissions in g/day Figure 2 LSM of sire groups in methane emissions

in g/ kg DMI

Conclusions The results indicate that the significant difference between breeds in daily methane emissions is due to higher
feed intake of AA compared to LIM, as there were no significant differences between breeds for methane emissions per kg
DMI. Substantially higher variation of LSM among sire groups were obtained than the significant differences between
breeds, indicating that there is most likely a substantial genetic influence of the host on the rumen microbial production of
methane. The variation of LSM among sire groups was still present, when methane emissions are expressed per kg DMI,
which suggests that there is a direct influence of the host on the rumen microbial methane production independent of the
amount of feed consumed. For the implementation of selction for methane mitigation within genetic improvement
programmes it is important that the ranking of sires for methane emissions is not changed by interactions with diets.
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Introduction Methane (CHy) produced by fermentation of feed organic matter within the rumen is a major greenhouse gas
from ruminant livestock production. Mitigation strategies to reduce CH, emissions may be based on manipulation of the
rumen microflora, selection of animals that naturally emit less CH; or nutritional manipulation. One nutritional
manipulation is to increase proportionately the amount of concentrates in the diet which reduces CH; production as
metabolic hydrogen is diverted to propionic acid rather than CH4. However, there is little information that allows
comparison of mitigation strategies within production systems for finishing cattle. Here, a large-scale comparison of CH,4
emissions from forage-based or high concentrate (barley beef) beef finishing systems is reported.

Material and methods Aberdeen Angus x Limousin (AA x LIM) or Limousin x Aberdeen Angus (LIM x AA) cross-bred
steers (n=36 per breed cross) were fed complete diets (g/kg, dry matter (DM) basis) consisting of either 480 forage: 520
concentrate (whole crop barley silage, 272; grass silage, 212; barley, 322; maize dark grains, 182; minerals and vitamins,
11) or 75 forage: 925 concentrate (barley, 689; maize dark grains, 204; barley straw, 75; molasses, 17; minerals and
vitamins, 12) respectively. Diets were offered ad libitum to steers once daily. The experiment was therefore a 2 x 2 factorial
arrangement of breed and diet. Prior to chamber measurements, feed intake and live-weight gain (LWG) had been
measured for a minimum of 8 weeks. Steers were allocated to respiration chambers using a replicated (3 times) randomised
block design (four measurement periods (weeks) for each of the six chambers) so that allocation was balanced for live-
weight, breed and diet. Six indirect open-circuit respiration chambers were used with CH,4 production being recorded for
the last 48 h of a 72 h measurement period. Within the chambers (76 m®), steers were loose-housed in 4 x 3 m pens.
Samples of inlet air were also taken for measurement of ambient CH4 concentration. CH4 concentrations (10 per h for each
chamber and ambient air) were measured by infrared absorption (MGA3000, ADC Ltd., Hoddesdon, UK). Dry air flow,
corrected to standard temperature and pressure was calculated for each individual record of CH,4 concentration, Daily CH,4
production was calculated as the average of individual values and converted to a mass basis. Measurements were not made
on one steer and data were rejected from three steers because an air leak rendered data unreliable. Data were analysed using
Genstat using linear mixed models where the factors were the 2 x 2 arrangement of breed and diet, block, chamber and
week of experiment. Data are reported as means and standard error of difference.

Results Cattle offered the forage-based diet consumed less feed (kg DM/day, Table 1) compared with the concentrate-
based diet. Dry matter intakes were also significantly greater for AA x LIM steers than LIM x AA steers. Whether
expressed on a g/day, g/ kg DM intake or kI/MJ gross energy intake (GEI) basis, steers fed the concentrate based diet
produced less CH, than the forage-fed steers (P<0.001). AA x LIM steers produced more CH, on a daily basis (P<0.05) but
the effect disappeared when CH,4 production was expressed per kg DM intake or per MJ GEL

Table 1 Dry matter intakes (DM, kg/d) and CH, production by cattle fed either forage or concentrate based diets

Diet Concentrate Forage Significance

Breed AA x Lim x AA x Lim x SED Breed Diet Breed
Lim AA Lim AA x Diet

DMI intake 11.4 10.0 10.2 8.7 0.52 ok *x NS

CH, (g/d) 152 135 216 194 12.6 * HoEk NS

CH, (g/kg DMI) 13.5 13.6 21.3 22.3 1.22 NS *xk NS

CH, (kJ/MJ GEI) 39.0 39.0 61.7 64.7 3.5 NS ok NS

GEI, gross energy intake. *** P<0.001; **, P<0.01; *, P<0.05

Conclusions As expected there was a substantial reduction in CHy4 production from steers fed the high concentrate diet
compared to the forage-based diet with a mean reduction of 8.2 g’/kg DMI. There was also considerable animal to animal
variation in responses with interquartile ranges of 4.8 and 5.6 g/kg DMI for the concentrate and forage-based diets
respectively. Thus while increasing the concentrate proportion of the diet has substantial mitigation potential, exploiting
animal to animal variation in methane production will also be important (Roehe et al. 2013).
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Introduction Methane production by cattle represents a loss of dietary energy and is a source of concern due its impact on
climate change (Moss et al. 2000). A Review study (Grainger and Beauchemin 2011) indicated that dietary starch and lipid
supplementation are effective strategies to reduce ruminant methanogenesis. However, the effects of the interaction
between starch and lipid source on ruminal methane production are unclear. The objective of the study was to investigate
the effect of starch and lipid source on the performance, methane production, and milk fatty acid profile of dairy cows.

Material and methods Sixteen multiparous dairy cows that were approximately 100 d in lactation were used in 4 x 4 Latin
square design with four dietary treatments and four 28 d periods. The dietary treatments were; maize based concentrate and
a saturated fat source (Megalac, Volac UK Ltd.); wheat based concentrate and a saturated fat; maize based concentrate and
sunflower oil; wheat based concentrate and sunflower oil. The concentrates were formulated to contain a starch content of
290 g/kg DM and were fed at the rate of 7.8 kg/ day/cow in 3 equal meals from out of parlour feeders. The oils were added
to the total mixed ration (TMR) at 25 g oil /kg DM, and the TMR was offered once daily at 1.05 of ad libitum intake.
Methane output was measured using the SF, tracer technique (Johnson ef al., 1995). Milk production and feed intake was
recorded daily during the final 5 d of each period, with milk samples being collected on four occasions and analysed for fat
and protein. Additional samples were collected on the final day of each period for subsequent fatty acid analysis by GC.
Data was analysed in Genstat version 14.1 (VSN International Ltd, Hemel, Hempstead, Hertfordshire, UK) with main
effects of starch source (S), oil source (O) and their interaction (S x O) determined.

Results Dry matter intake was 2.6 kg/d higher (P < 0.001) in cows when offered diets containing Megalac compared to
Sunflower oil (Table 1). Milk yield averaged 33.2 kg/d and was unaffected by treatment. In contrast, milk fat content was
lower (P < 0.05) in cows when fed Sunflower oil, with the consequence that fat adjusted milk yield was 2.3 kg/d lower in
cows receiving this treatment. Cows fed the maize starch based concentrate gained more body condition (P < 0.05) and
produced 19 g/d less methane (P < 0.05) compared to animals receiving the wheat based concentrate. When methane output
was expressed per kg DM intake, cows receiving Sunflower oil had a higher output (20.3g/kg DM intake) compared to
those receiving Megalac (18 g/kg DM intake; P < 0.001). When expressed per unit of milk yield, cows receiving the wheat
based concentrates produced a higher (P < 0.05) methane output (12.3g/kg milk yield) compared to those receiving the
maize based concentrate (11.3g/kg milk yield). Compared to Megalac, Sunflower oil supplementation reduced the
concentration of C16:0 in milk fat (26.8 vs. 30.7 g/100g for Sunflower and Megalac respectively) and increased the
concentration of C18 fatty acids, in particular C18:0 C18:1 cis-9 (P <0.05).

Table 1 Intake, performance and methane production of cows offered concentrates containing wheat or maize starch and
supplemented with either a saturated fat source (Megalac) or Sunflower oil

Starch in concentrate Wheat Maize Significance

Qil Megalac  Sunflower Megalac Sunflower s.e.d. Starch(S) Oil (O) Sx 0O
Total DM intake, kg/d 21.3 18.4 20.8 18.6 0.559 0.670 <0.001 0.324
Milk yield, kg/d 32.6 329 33.6 33.6 0.761 0.111 0.793 0.760
Fat correct milk yield, kg/d 30.5 27.9 28.9 27.0 1.46 0.248 0.037 0.776
Milk fat, g/kg 37.4 343 351 323 0.151  0.051 0.008 0.881
Milk protein, g/kg 32.1 323 32.5 32.1 0.034 0.840 0.612 0.214
Body condition change -0.08 -0.05 0.09 0.10 0.090 0.019 0.798 0.830
CH,, g/d 386 375 362 362 11.3 0.027 0.485 0.456
CHy,4, g/kg DM intake 18.3 20.7 17.7 19.8 0.69 0.127 <0.001 0.744
CH,, g/kg milk yield 12.7 11.8 11.3 11.3 0.549 0.023 0.231 0.267
C16:0, g/100g 30.9 27.2 30.4 26.4 0.500 0.103 <0.001 0.696
C18:0, g/100g 10.4 11.0 10.0 11.4 0.245 0.903 <0.001 0.021
C18:1 cis-9, g/100g 24.8 26.0 25.6 26.1 0.536  0.196 0.026 0.379

Conclusions Maize compared to wheat based concentrates reduced methane output when expressed as g/day or g/kg milk
yield. The inclusion of sunflower oil reduced DM intake and milk fat content and was ineffective in reducing methane
output, but reduced C16:0 in milk fat.
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Introduction Achieving food security will be a major challenge; in a recent report FAO (2010) the average global carbon
footprint was 2.4 kg of CO, eq. per kilogram of milk, of which 93% was placed on the farm. Overall, large variations
between conventional and organic dairy production systems has shown no major systematic differences, with the lower
milk yields in organic systems being compensated by greater system efficiency (Cederberg and Flysjo, 2004; Thomassen e?
al., 2008; Kristensen et al., 2011). Organic farming systems are thought to produce safe and healthy food with
consideration to the animal welfare and environment (Hansson, Hamilton, Ekman, & Forslund, 2000) with minimal or no
antibiotic use, however little controlled systems research has been completed over time in order to assess the effect that
animal health and longevity has on the carbon foot print of milk production systems.

Material and methods The experiment was completed at the dairy cattle research unit of Massey University, Palmerston
North, New Zealand, between August 2005 and May 2011. There were 46 organic and 51 conventional lactating Holstein
Friesian and Friesian x Jersey cross bred dairy cattle to be managed on 41.7 ha of useable land, which was subdivided into
matched farmlets of 25 organically and 25 conventionally managed paddocks (mean 0.83 ha, ranging from 0.08 to 1.53 ha).
The dairy cattle grazed all year around, on pastures composing of a mixture of perennial ryegrass (Lolium perenne), while
clover (Trifolium repens) and other weed grasses species (poa annual), in a 15 to 25 d rotational grazing system managed in
accordance with national (AgriQuality) and international (USDA) organic standards. Milk samples were collected from all
quarters of all cows at 1, 7, 14, 130 and 260 days in milk and transferred directly into a cool box and then to the pathology
laboratory at Massey University, which is (ISO) accredited for mastitis pathogen identification and this was completed
according to standard procedures for each pathogen type. The data was found to be normally distributed, with the exception
of geometric mean somatic cell counts, and analyzed using a pro GLM MIX procedure in SAS 9.2 with management
(organic or conventional), number of lactations, number of days in milk, individual quarter sampled and the interaction
between management and lactation (herd x lactation) were included in the model as fixed effects, while individual animal
was included as a random effect to account for repeated measures, while differences between means were assessed using
pairwise by least significant difference test, using individual errors and a confidence interval of 95%.

Results The conventionally managed animals had significatly higher milk yields and stocking rates compared with
organically manged animals. While somatic cell count levels did not differ, organically manged cows had higher levels of
S. Uberis in early lactation and more cows were culled and replaced due to mastitis compared with conventionally managed
aniamls. Overall organically managed animals emitted significantly higher levels of CO,-eq per kg of ECM, per ha and
more land to be required per kg of ECM, compared with conventionally managed animals.

Table 1 Mean energy corrected milk (ECM) yield, somatic cell count and CO,-eq emissions from organically and
conventionally managed dairy cattle

Organic Conventional =~ SEM Sig
ECM yield kg/hd/d 13.1 16.2 0.12 <0.001
Stocking rate (lactating cows/ha) 2.27 2.34 0.011 0. 049
Somatic cell count, 000 cells/ml 158 142 11.0 0.832
CO,-eq kg / kg energy corrected yield 1.30 1.19 0.091 0.037
CO,-eq t/ha 11.3 10.9 0.10 0.042
Land use m*/kg of ECM 1.18 1.06 0.070 0.031

Conclusions Organic dairying had significantly higher CO,-eq emissions, which were due to lower milk yield and stocking
rates for lactating cows, along with increased levels of land required for rearing replacement livestock, which was mainly
due to culling of relatively young cows due to S. Uberis related mastitis, especially in early lactation, as opposed to
infertility or lameness.
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Introduction The primary objective of commercial livestock farming is the production of edible animal products, but there
is also increasing emphasis on reducing carbon emissions, including methane per unit of food produced. For UK farmers,
this presents a challenge as high production costs, especially higher feed prices impact on profit margins. However, the
strong global demand for meat and milk products presents opportunities for alternative farming practices, including the use
of grass-based systems which potentially have the lowest feed input costs. The production of methane by ruminants is
influenced by the type of carbohydrate available for fermentation and therefore has a direct relationship with forage type
and quality. In addition, plant secondary compounds such as condensed tannins have also shown inhibitory effects on
methanogenesis (Woodward et al., 2001). The objective of this study was to measure methane emissions from growing
dairy heifers fed four diverse forage mixtures.

Material and methods Four blocks of land each measuring 1.1 ha were established with four different forage mixtures in
September 2009 at the University of Reading Centre for Dairy Research. Conventional techniques for establishing the
forages were followed and the four blocks consisted of perennial ryegrass (Lolium perenne; ryegrass) which acted as the
control, ryegrass/red clover (Trifolium pratense), ryegrass/birdsfoot trefoil (Lotus corniculatus; trefoil), and ryegrass/wild
flowers (predominant species sorrel, ox eye daisy, yarrow, knapweed and plantain). The forage mixtures were harvested as
small bale wrapped haylage. Four Holstein-Friesian dairy heifers aged 24 months of initial live weight 339 kg were fed
twice daily each of the four forage mixtures in a balanced 4x4 Latin Square design experiment with five-week periods. The
forages were fed at a level to achieve a growth rate of 0.75 kg/d based on the estimated metabolisable energy concentration
of the ryegrass haylage, including a 7.5% safety and activity allowance, and were adjusted weekly. Heifers were
incrementally introduced to forage treatments over a four-day period. Thereafter, the first four weeks of each period were
used for adaptation to forages followed by six days in open-circuit respiration chambers for measurement of dry matter
intake (DMI), methane production, and energy and nitrogen balance as described by Cammell ef al. (1986). Data were
analysed using the Mixed Procedure of SAS® and a model tested fixed effects of forage type (3 df), and random effects of
heifer (3 df) and period (3 df). When significant effects occurred treatment means were separated using Dunnett’s
comparisons.

Results There was an effect of forage treatment on methane emissions, as well as DMI and dry matter digestibility (DMD)
(Table 1), however no effect on animal live weight. Methane yields, expressed as g CHy/kg DMI, were lower for
ryegrass/wild flowers compared to control. Forage treatment effects on methane yield appeared to be partly attributed to
differences in DMD, which was lower (P = 0.008) for ryegrass/wild flowers and ryegrass/trefoil compared to the more
digestible ryegrass control and ryegrass/red clover mixture. However, forage treatment rankings for methane yield as g
CHy/kg DMI and g CHy/kg digestible DMI (DDMI) were not the same, suggesting that plant chemical composition,
including secondary compounds, may be a factor.

Table 1 Dry matter intake, digestibility and methane emissions in growing dairy heifers fed four forage mixtures.

Forage treatment

Ryegrass = Ryegrass/red clover Ryegrass/trefoil  Ryegrass/wild flowers  s.e.m P<
Live weight (kg) 401 402 397 389 1281 0273
DMI, kg/d 8.06 7.06° 7.55¢ 7.47° 0.254  0.039
DMD, g/kg 713 689 648° 585° 1511  0.008
CH,, g/d 230 200° 218 190° 8.980  0.025
CH,, g/kg DMI 28.4 28.0 28.9 25.6° 0.693  0.026
CH., g/kg DDMI 39.1 42.5¢ 46.1° 41.6 0.855  0.073

0.4 denote means differ from ryegrass control (P<0.001, P<0.01, P<0.05, P<0.10, respectively)

Conclusions Growing dairy heifers fed a ryegrass/wild flower forage mixture emitted less methane per day and per unit of
DMI compared to ryegrass on its own or as a mixture with red clover or trefoil, but methane per unit DDMI was lowest for
ryegrass. Concentrations of plant secondary compounds may have contributed to the effects of wild flowers on methane
emission, as well as the digestibility and fermentation of forage components in the rumen.
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Introduction Methane emissions from cattle form a large part of the environmental footprint from animal agriculture.
Most of the methane emanates from ruminal fermentation, where methanogenic archaea convert H, and CO, to methane,
which is then lost to the atmosphere by eructation and exhalation. Although it seems intuitive that the numbers of ruminal
archaea in samples of ruminal digesta from live animals should be related to methane emissions from the animal, several
studies have found little evidence of such a relation. The first objective of the present study was undertaken because it is
often difficult to obtain samples of ruminal digesta from live animals, particularly for studies in the field. This aim was to
compare archaeal numbers in digesta taken from live beef cattle and in digesta recovered at slaughter, in order to determine
if post-mortem samples could be used instead of the more difficult live-animal samples. The second aim of the study was to
investigate how total numbers of ruminal archaea in each type of sample varied with methane emissions from the same
animals as measured in respiration chambers.

Material and methods Thirty-six Aberdeen Angus and 36 Limousin steers were housed at the Beef Research Centre of
SRUC, Edinburgh. The steers received two diets, one mainly concentrate-based and the other a forage-concentrate-based
diet, with forage:concentrate ratios (DM basis) of 8:92 and 48:52, respectively. Eighteen animals of each breed received
each diet. Methane emissions were measured individually for 48 h in 6 respiration chambers. The animals were allocated
to the chambers in a randomised block design with 3 replicates. Measurements from 4 animals were discarded due to health
issues and an air leak from the respiration chamber. Samples of ruminal digesta were recovered both by stomach tube
immediately after animals left the chambers or within two weeks at slaughter. Digesta were strained immediately, mixed
with glycerol/buffer solution as cryoprotectant and stored at -20 °C. Samples were subsequently thawed and DNA was
extracted by the RBB+C method. Bacterial 16S rRNA genes were analyzed by qPCR using primers UniF and UniR and a
BioRad iQ5 analyser. Archaea were amplified using the universal archaeal primers Met630F and Met803R. The analysis
of data was performed using the GLM procedure of SAS, fitting different models (e.g. including breed, diet), with the main
emphasis to identify the regression of methane emissions on ruminal digesta from individual animals.

Results The ratio of archaea:bacteria (A:B) varied more than ten-fold in digesta taken from individual animals when in the
respiration chamber or subsequently at slaughter. When the two types of sample were compared, a correlation of R* =
0.352 was found (Figure 1). The volumes of methane produced per kg DMI varied more than 4-fold, and a general
correlation was found between methane emissions from individual animals and A:B ratio, with the correlation being better
for the post-mortem samples (Figure 2). Although there seems to be a nonlinear increase between A:B ratios and methane
emissions, further analysis showed that this nonlinearity is due mainly to differences in diet. Within diet, the regressions
were linear.
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Figure 1 Comparison of the archaea:bacteria Figure 2 Relation between methane emissions
ratio (A:B) in ruminal digesta samples taken of steers in respiration chambers and the A:B
from live animals and at slaughter ratio in ruminal digesta at slaughter

Conclusions The archaea:bacteria ratio of ruminal digesta at slaughter was found to be a reasonable proxy for the ratio in
samples taken previously from live animals. The ratio varied according to the methane emissions of individual animals,
though the relation was variable between diets. This means that experimental procedures on live animals participating in
methane investigations may become more mild, because digesta sampling may not be necessary, and that estimations of on-
farm methane emissions may be made from post-mortem digesta samples. Further refinement of the microbial analysis will
be required for more accurate post hoc estimation of methane emissions from farm animals, but the simple ratio of
archaea:bacteria will be useful for many purposes.
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Introduction Rearing sheep produces the potent greenhouse gases (GHGs) methane and nitrous oxide. Multiple, well
documented, opportunities exist for reducing and offsetting ruminant emissions on farm (Eckard et al., 2010). However,
prioritising mitigation measures is problematic. Considerable uncertainties exist regarding the mitigation potential of many
measures due to limitations in the scientific community’s understanding of underlying biological processes, and temporal
and geographical variation in mitigation potential across agricultural systems (Smith et al., 2007). In the absence of a
complete systematic evidence base, this study aimed to assess the effectiveness and practicality of sheep farm GHG
mitigation measures based on current expert and farmer opinion.

Material and methods The most effective mitigation measures (26) were shortlisted from the scientific literature by an
expert panel. Best-Worst Scaling (a discrete choice survey technique) was used to elicit expert and farmer opinion on the
shortlisted mitigation measures. Respondents were shown repeated sets of five different measures. Experts were asked to
select the most and least effective for reducing emissions, and farmers the most and least practical to implement in each set.
Mean effectiveness and mean practicality scores across the sample of respondents were estimated using a choice model.
Experts in agricultural land management or livestock management with knowledge of GHG mitigation were drawn from
academia, government and industry (n=55). Farmer practicality surveys were completed with an interviewer at agricultural
shows across England and Wales (n=225), using a convenience sampling approach.

Results The estimated mean expert 4

effectiveness and farmer practicality Practicality
. 14 07
scores were zero-centred and plotted in
an effectiveness and practicality 2 x 2 21 31
space (Figure 1). Measures in the > 23
upper right quadrant scored higher for 2
both effectiveness and practicality
whereas those located in the lower left- 6 o011 | 26 '
hand quadrant were lower scoring for | 5
both criteria. Practical and effective 16 Effectiveness
measures included three targeting 17 o4 o9 0 : 8 : ‘
flock productivity (increase lamb .4 2 0 2 4 6
growth rates for earlier finishing (8), 24 , 12 13 10
improve ewe nutrition in late gestation -1 - o2
to increase lamb survival (14) and 5 1 15
lamb as yearlings (19)); two relating to 2
pasture management (include legumes 18 3 °22
in pasture reseed mixes (7) and select .20
pasture plants bred to minimise dietary 3
nitrogen losses e.g. high sugar grasses
(26)); and one relating to fertiliser -4
management (reduce mineral fertiliser
use (16)).

Figure 1 Zero-centred scatter plot of mean effectiveness and practicality
scores for the 26 shortlisted mitigation measures.

Conclusions Effective and practical measures are priority candidates for inclusion in sheep farm GHG reduction strategies.
Measures outside the upper right quadrant of the effectiveness-practicality plot pose interesting trade-offs and
considerations for policy decision makers. Practical, ineffective measures may achieve wider adoption with limited
regulation or support whilst less practical, effective measures may require greater regulation or support to ensure their
adoption.
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Introduction Canine lipomas are common benign cancers composed of lobules of well differentiated adipocytes with high
incidence in older and obese dogs. Adipose tissue (AT) is a source of several bioactive peptides or “adipokines” and is
regulated by several hormones including glucocorticoids (GCs), principally cortisol. GCs act primarily at the GC receptor
(GR) influencing fat storage and metabolism(Mattsson and Olsson, 2007). Key enzymes involved in the regulation of fatty
acids in AT include fatty acid synthase (FASN) which generates long chain fatty acids and Stearoyl-CoA desaturase-1
(SCD1) which regulates synthesis of unsaturated fatty acids.

Current recommended treatment for canine lipoma is surgical excision, which has an inherent risk to the animal and cost
implications for the owner. Human research has described the use of intra-lesional administration of combined GC and
local anaesthetic in the non-surgical treatment of lipoma, despite previous work suggesting an absence of the GR in
lipomas(Chaudhuri ef al., 1985). Little is known about the molecular or fatty acid profile of canine lipoma, limiting future
clinical research into this non-invasive treatment. The aim of this pilot project was to examine the fatty acid profiles and
expression of key lipid metabolising genes and GR in canine AT and lipoma.

Material and methods Uncomplicated lipoma (n=7), infiltrative/fast growing lipoma (n=3) and subcutaneous AT (n=5)
samples were collected from dogs undergoing routine surgery at local and affiliate veterinary practices following local
ethical approval and full informed owner consent. Tissue samples were stored and transported in RNAlater prior to
laboratory processing. Real time PCR with optimised canine primers was used to measure RNA expression of SCDI1, GR,
FAN and RPS5 (housekeeping gene). Lipid was extracted from tissues using the Folch method(Folch et al., 1957),
methylated and subjected to gas chromatography for fatty acid profiling. Statistical analyses were carried out using PASW
Statistics (SPSS) (version 21.0).

Results SCD1 was significantly lower in AT and infiltrative lipoma samples compared to uncomplicated lipoma (Figure 1).
Using real time PCR the presence of GR in canine lipoma was demonstrated, although there were no differences in
expression between groups. Several fatty acids displayed significant differences in profiles between groups, see Figure 2
for details.
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Conclusion We have demonstrated the presence of the GR in canine lipoma tissue, opening new research avenues for non-
invasive lipoma treatments. Although only a pilot, the differences in SCD1 expression between lipoma groups suggest a
reduction in unsaturated fatty acid production in the infiltrative lipomas. Not all of the fatty acid results are consistent with
this, however, suggesting complex metabolic alterations.
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Introduction The diagnosis of canine neurodegenerative disorders relies on a combination of clinical evaluation, imaging
modalities and, if available, genetic assessment and often requires neuropathological examination for confirmation. Despite
the continual improvement in the range of diagnostic tests, confirmation of specific diagnosis for canine neurodegenerative
disorders such as degenerative myelopathy (DM) can be elusive in the clinic, complicating decision-making and therapeutic
management. A recent study has revealed a mutation in the canine superoxide dismutase 1 (Sodl) gene (Awano et al.
2009), implying DM is orthologous to a form of mutation in human familial amyotrophic lateral sclerosis (fALS).
However, in DM some dogs homozygous for the Sodl mutation do not develop DM and similar variation in disease
penetrance is observed in fALS. Thus, though identification of the Sod1 mutation raises the index of suspicion it is not
specifically diagnostic. The identification of potential biomarkers for DM would aid clinical diagnosis. The objective of
this study was to explore the potential of canine cerebrospinal fluid (CSF) as a source of biomarkers for supporting clinical
diagnosis of DM.

Material and methods Clinical material for this study was derived from cases undergoing routine neurological
investigation at the University of Glasgow Small Animal Hospital, with ethical approval. All cases were diagnosed using
routine techniques including haematology, biochemistry, CSF analysis and advanced imaging. Controls CSF were sourced
from idiopathic epilepsy (IE, n=7), meningoencephalitis (MEN, n=8) and chronic intervertebral disk disease (cIVDD, n=4).
Additionally, all cases were genotyped as to the presence of the Sod1 mutation that is associated with DM; using an in
house protocol. For the DM group, only cases that were homozygous for the Sodl mutant gene were selected. One-
dimensional electrophoresis (1-DGE) was performed comparing protein profiles of IE (n=4) and DM CSF (n=4). A protein
band that was more intense in the DM samples was excised and the protein(s) identified by MALDI-TOF MS. Validation
studies of potential candidate(s) as DM (n=4) biomarker were performed using Western blotting to compare the protein
levels in DM with other neurological conditions. The mRNA expression was also conducted using spinal cord material
obtained from control (n=4) and DM (n=4) archive spinal cord tissue. CSF samples were not available for the archive cases
that were used in the mRNA studies. Clusterin expression in spinal cord tissue in control (n=4) and DM (n=5) was also
assessed by immunohistochemistry.

Results CSF protein profiling by 1-DGEs
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meningoencephalitis, p>0.05). There was no
significant difference in CSF clusterin between DM and cIVDD. Clusterin mRNA level in the thoracic spinal cord of DM
and control cases (dogs unaffected by neurological diseases) was compared by RT-PCR. The mean mRNA level was
elevated by 42% in DM (n=4) compared to control cases (n=4) using cyclophilin as a house keeping control mRNA. This
difference bordered on statistical significance (p=0.05). Immunostaining of clusterin demonstrated that this protein is
strongly expressed in both control and DM-affected group.

Conclusions We have established that canine CSF is a valuable source of biomarkers for canine neurodegenerative
disorders. mRNA levels in DM indicates that the elevation of clusterin in CSF may originate from CNS parenchyma
suggesting clusterin is a potential biomarker for canine neurodegenerative conditions, indicative of neuronal dysfunction
and death. Clusterin may therefore represent one component in a panel of emerging biomarkers that may combine to
distinguish specific neurodegenerative disorders such as DM in the clinic.
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Introduction The modern sow is highly prolific, producing large litters which are lean and grow rapidly (Rosero ef al.,
2012). However this can have a negative impact on the production performance of individual pigs. Short and medium chain
fatty acids have important roles in promoting and regulating pig gut health (Dierick et al., 2002); improved gut health
elevates production performance. The aim of this study was to investigate the effect of a dietary addition of short and
medium chain fatty acids to dry and lactation sow diets on sow production parameters, including piglet performance,
numbers born and milk quality.

Material and methods Forty multiparous Large White X Landrace sows on a commercial unit (600 sow unit, birth to
bacon) were offered one of two treatments; Treatment 1: Control - Standard dry sow and lactation sow rations; Treatment
2: Addition of fatty acids- Standard dry sow ration with 0.5kg/T of fatty acid mixture and Lactation sow ration with
1.0kg/T fatty acid mixture. Twenty sows were allocated to each treatment, sows were fed the dry sow ration from service to
the end of the dry period and the lactation ration was fed throughout the lactation period. The mix comprised of short and
medium chain fatty acids (C,, Cs, Cg, Cyg, Ci» and Cy), encapsulated salt of volatile and essential fatty acids. Colostrum
samples were collected at farrowing and milk samples were collected on day 7 post farrowing. Sow parameters including
number of piglets born, piglet mortality and individual piglet birth weights were recorded. From each litter, four piglets
nearest the average weight of the litter (two male and two female) were selected as focal animals and tagged. Focal piglets
were weighed at fortnightly intervals until 8 weeks of age. Focal piglets were also blood sampled on 5 occasions at
fortnightly intervals from 2 weeks of age. Sow parameters (numbers born, born alive, born dead and individual piglet birth
weight), colostrum and milk parameters (protein, lactose, fat) and Immunoglobulin levels in colostrum and milk also
analysed using a one-way ANOVA. Individual sows represent an experimental unit all variation in ANOVA is expressed
as the standard error of the mean (S.E.M.). Sera immunoglobulin levels were also analysed using REML fitting a
covariance structure over time to take account of the repeated measures (sample 1, 2, 3, 4, 5). All data were analysed using
GenStat release 14.2 (2011, VSN International Ltd).

Results Sow parameters revealed no treatment effects (P>0.05). There was no significant treatment difference between
focal piglet weights at week 0, however focal piglets from the Treatment 2 group were significantly heavier at 2, 4, 6, and 8
weeks of age (Table 1). Treatment 2 sows showed significantly increased levels of lactose (P<0.001) and fat (P<0.05) in
their colostrum and lactose levels (P<0.05) were elevated in treatment 2 sow milk. In treatment 2 sow colostrum there was
an increase in oleic acid (C18:1¢9) (P<0.001) and a decrease in Palmitic acid (C16:0) (P<0.001). The immunoglobulin
profile in colostrum and milk was altered; IgG was proportional greater than IgM in both treatment colostrum (P< 0.05)
and milk (P< 0.05) whereas control sows demonstrated proportionately higher levels of IgM compared to IgG in both
colostrum and milk. There were no significant interactions between treatments over the five bleeds on piglet sera
immunoglobulin levels (P> 0.05).

Table 1 The influence of the addition of a short and medium chain fatty acid mixture on focal piglet weights

Age (weeks)  Treatment 1 weight (kg) Treatment 2 weight (kg) SEM  Fy79  P-value

0 1.58 1.54 0.036  0.31 >0.05
2 4.65 5.54 0.110  32.04 <0.001
4 8.87 9.50 0.168  7.05 <0.005
6 11.34 12.87 0.023  21.77 <0.001
8 18.36 19.84 0391 6.95 <0.05

Conclusions The addition of a mixture of fatty acids to sow dry and lactation diets improved sow milk quality through
increased levels of fat, lactose and IgG in colostrum. This provided the newborn piglets with an improved energy intake
and passive immunity which may explain the increased piglet weights as such changes should promote piglet vitality and
growth (Quesnel et al., 2012).
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Introduction The GH-IGF1 axis, also known as the somatotrophic axis, is central to post natal growth and development in
mammals and influences quantitative traits in livestock species including milk production, size, body composition, fertility
and the immune response (Lucy 2008). Studies have reported associations between DNA variants within, and QTLs
overlapping, chromosomal regions harbouring the genes constituting this axis and performance in cattle (Mullen et al.
2010; 2011; Waters et al. 2012). However, few causal mutations affecting quantitative traits have been identified in cattle
and livestock in general, largely due to the polygenic nature of quantitative traits requiring dense genome wide marker or
sequence analysis on large populations of animals with accurate phenotypic data to identify and accurately estimate small
effects especially on lowly heritable traits. Even with the rapid developments in genomics, sequencing of large numbers of
individual genomes remains prohibitively expensive. Consequently, the objective of the current study was, using a target
enrichment, DNA pooling and high-throughput sequencing approach, to characterise the genetic variation and estimated
allele frequencies in DNA pools of cattle divergent for somatic cell count.

Material and methods DNA samples for 150 artificial insemination Holstein-Friesian (HF) bulls were divided into two
groups divergent for genetic merit for somatic cell count (SCC) while also simultaneously minimising the co-ancestry
within each group. For both sample groups, DNA was pooled using equimolar DNA quantities from each individual
animal. The Agilent SureSelect Target Enrichment System was used to selectively capture whole gene and regulatory DNA
sequences for 83 somatotrophic axis genes, followed by sequencing using the Illumina GAII platform. All DNA sequence
data were aligned using the UMD 3.1 reference genome and the BWA aligner software package. DNA sequence
polymorphisms were identified using the SAMtools package. A minimum of four non reference allele reads was required to
identify polymorphisms across both groups. A two tailed Fishers exact test was used to compare allele frequencies between
the high and low SCC DNA pools. Nominal P-values were adjusted for multiple testing using a FDR cut off of P<0.01.

Results In total, ~ 4 million reads spanning ~ 2 Megabases = Table 1 Eight SNPs in Holstein-Friesian cattle divergent
(Mb) of sequence data with, on average, ~ 200-fold for somatic cell count (the frequency of the second allele
coverage per base was obtained. A total of 4,278 SNPs is shown for each SNP)

(n=1,288 putatively novel) spanning the 83 genes were

identified. Thirty-six percent (n=1,532) of SNPs identified Entrez Location High Low
were located within putative regulatory regions in the 5’ and Gene  Chr. within SNP SCC  ScCcC
3” UTR. Fifty-eight percent (n=2,475) were intronic and the 1D gene freq freq
remaining 6% (n=271) were exonic, of which approximately  JGF] 5 Intron G/T 0.58 0.00
half (n=124) were non-synonymous (NS) substitutions. In  GHR 20 Intergenic A/G  0.32 0.00
total, 376 SNPs showed a significant (adj. P<0.01) allele GH]J 19 Intergenic G/T 0.00 0.21
frequency differential between the low and high SCC cattle  SIRT6 7 Exon(NS) G/C 049 0.25
groups. Table 1 shows eight examples of this SNP category. IRS1 2 Exon(NS) T/G 000 0.79
We previously identified independent associations between  GH] 19 Exon(NS) C/T 0.00 041
somatic cell score and variants in GHR, GHI and IGFI  GHR 20 Intronic A/C 0.14 0.42

(Waters et al. 2012), however, these studies used sequence  STAT5B 19 Intronic A/C 0.79 0.26
analysis of only small regions of each gene.
In contrast, polymorphisms reported herein were identified from sequencing entire genes and regulatory regions. The
accuracy of allele frequency estimates generated using the DNA pooling approach has recently been demonstrated (Mullen
et al. 2012) and it is plausible a subset of these polymorphisms underlie heritable variation in resistance to udder infection.

Conclusions This study represents an initial step in the identification of candidate causal polymorphisms and followed by
genotyping across large panels of cattle with accurate SCC phenotypes, association analysis and functional biology has the
potential to reveal novel causal polymorphisms affecting udder health in cattle.
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Introduction Farmyard dirty water (FDW) on Northern Ireland farms is a problematic effluent due to its nutrient and
relatively high biochemical oxygen demand (BOD) contents, all factors that potentially carry a high pollution threat to
surface waters (Foy er al. 2008). This has environmental and financial issues for dairy farms where there is a statuary
requirement to have storage capacity if ground and weather conditions prevent land spreading, the common method of
disposal of FDW. Short rotation coppice (SRC) willows for energy crops have relatively high transpiration rates and may
also uptake nutrients, reducing drainage and nutrient leaching from soil, thus ameliorating polluting effluents, though
effects can be variety specific (Weih and Nordh, 2002). The aim of the study was to investigate the effects of different rates
of FDW irrigation on yields of selected willow varieties and water quality.

Material and methods Six varieties of willows, Beagle, Endeavour, Olaf, Sven, Terra Nova and Tora, all developed for
biomass energy cropping, were selected for planting on a 5.0 ha trial site at AFBI Hillsborough during 2007. In a
completely randomised factorial design of 4 irrigation treatments x 2 replications, each treatment area (57m x 90m)
contained mono-plots of each variety planted in three double (standard spacing) rows x 90m long and a mixture plot of 6
double rows x 90m with all varieties randomly planted. Irrigation period was 1* April to 30" October in 2010 and 2011.
Treatments (7) irrigation rates, based on FDW nitrogen (N) content, were; 74 250 kg N /ha, 73 170 kg/ha , 72 90 kg /ha
and T1 (control) nil/ha, with volume (m®) equivalents of 22, 15 and 8m’/d applied, set to potential evapo-transpiration of
4.4mm/day. FDW contained dairy parlour washings, urine and faeces from walkways and yards. FDW components (Table
1), were analysed by standard laboratory methods, BOD by 5-day Oxi-top method.

Table 1 Components (3yr means) of FDW applied in treatments (standard deviations (£) are shown in parentheses)

pH (mg/1) Conductivity (mS cm-1) BODs (mg/1) N (mg/1) P (mg/l) K (mg/1)
593 (x£0.7) 4.39 (£ 1.67) 2700 (£ 452) 177.5 (£79.2) 55.94 (+23.8) 541.67 (+288.4)

Surveys of post-planting survival were made in spring 2009 after the first year growth cut-back in February. Irrigation
system was controlled by a dedicated program (Laqua; model:LWIS) and volumes recorded by an in-line flow meter
(Magwa; model: MJK11 ). Local drainage and ground waters were grab sampled (n = 14) fortnightly for standard
laboratory analysis of the parameters in Table 1. The site was harvested in March 2012 after 3 years growth with a CLAAS

self-propelled chip harvester in the standard commercial method.

N 66 - orrorher S04} Whole plots were ha.rvesFed indiyidually, the chip blown into
E 56 - pre-tared 12m” capacity silage trailers drawn by 100hp tractors
= a6 - to a certified weighbridge for gross fresh weight (Fwt) yield
E ETL before unloading. Chips were grab sampled (min 1.0 kg x 5 per
Es':' i BT load) oven dried at 80° C x 48hrs for dry matter (DM)
E_ZU . determination. Yield estimations (DM t/ha) were calculated
516 BT3  from: ((plot yield (kg) * % DM) = (plot area (m*)) x 10000 (m?))

6 ET4 + 1,000. Results were examined with analysis of variance

(ANOVA) for significance at the 0.05 probability level using

- ‘\d? esfp 0@ %y Genstat 8.
F T IS

Results Post planting survival of all

Figure 1 Willow variety yields in treatments species was relatively even, averaging
Table 2 Irrigation site drainage water component concentrations (+ SD) 83.9 % + 6.3 (SD). Terra Nova had the

= lowest and a significantly different
pH Cond’y BODs N P K (P<0.05) DM content. Yields were
(mg/1) (mS cm-1) (mg/l)  (mg/l) (mg/1) (mg/l) significantly different (P<0.05) between
7.86(0.3) 401 (96.8) 4.62(3.3) 222(1.7) 0.090.06) S5.17(14)  {reatments and varieties but no

interaction of treatment x variety was observed. Yields (DM) in the highest FDW rate (74) were significantly lower
(P<0.05) than in the other treatments (Figure 1). Tora produced the highest yields 42.9 t/ha + 3.46 (SD), Beagle the lowest
at 26.86 t/ha £+ 1.68 (SD). Mixed plot yields were inter-mediate at 31.51 t’/ha = 3.6 (SD). FDW application varied during the
two years, restricted by rainfall and soil saturation. Total FDW (m®) for 2010 and 2011 were 72,1088.8, T3, 2056.6, T4,
2661.5 m’, providing kg/ha equivalent 85.50, 181.69 and 235.12 kg N; 26.94, 57.26 and 74.10 kg P and 260.92, 544.45
and 717.52 kg K per treatment respectively. Results from drainage and ground water samples showed that concentrations of
nutrients and BOD; (Table 2) were not significantly different (NS) from pre- FDW application water but were substantially
lower (>95%) compared to the applied FDW.

Conclusions Results indicated that FDW applied at the highest rate may have had a suppressing effect on yields. Ground
and surface water results did not show higher than normal levels of nutrients and BOD which suggested that a
bioremediation effect did pertain.
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Introduction In advance of EU milk quota abolition in 2015, the Irish government has decided to allocate %4 of the annual
1% increase in milk quota between 2009 and 2015 on a permanent basis to new entrants to dairying. Two hundred and
thirty new entrants have successfully received 200,000 litres of milk quota in the initial 3 years of the scheme. The
objective of this study was to describe the characteristics of new entrant dairy farmers, and their farm businesses
developing within the Irish dairy industry in terms of geographical distribution, planned production system characteristics,
intended operational scale and expected profitability based on an analysis of successful applications to the Irish New
Entrant Dairy Scheme over a three year period (DAFF, 2009).

Material and methods A total of 230 applications and business plans of entrants who received up to 200,000 litres of milk
quota through the New Entrant Scheme from 2009-2011, were divided into 50 key variables and analysed to determine the
regional, age, experience, educational and off-farm income effects on overall business plan expectations. The collated
information was analysed using chi-square (PROC FREQ) and generalized linear model (PROC GLM) procedures (SAS,
2006). Address data of the entrants was geocoded to enable GIS mapping of the geographical distribution of new entrants.

Results and discussion The results of this study indicate that a young and highly educated group of new farmers (Table 1)
are using the New Entrant Scheme to enter the Irish dairy industry with the majority converting from beef and mixed
enterprise farms. Ninety-three percent of new dairy entrants have at least two years of formal 3™ level agricultural
education and intend to become relatively large scale and efficient milk producer’s post EU milk quota abolition.

Table 1 Characteristics, intentions and expectations of new entrants to the Irish dairy industry (2009-2011)

Average s.e
Age 36
Total Land (ha) 58.08
Cow numbers 70.2 1.55
Stocking Rate (LU/ha) 1.74 0.039
Milk solids/ha (kg MS/ha) 655 17.6
SFP received (€) 18,576 1128.4
Capital Borrowed (€) 88,165 5651.3
Total Expenditure (€) 188,681 8417.1
Expected profit per litre (€) 0.05 0.007
Exp. profit per hectare (€) 422 50.7

There was no significant effect of region, dairy experience or education on the expectations and intentions of new entrants.
In contrast, applicant age has a significant impact on the equity available to invest in the dairy farm and expectations, as
younger entrants have less owned resources, are increasingly reliant on additional borrowing and have significantly
increased expectations for the productive capacity of their potential farm businesses when compared to older entrants. With
81% of new entrants to dairying located in the south of Ireland, quota abolition is likely to result in a further concentration
of milk production in the south of Ireland.

Conclusion Applicant age and other income have a significant impact on business plans and expectations of new dairy
farms. The results provide a further indication that quota abolition is likely to result in an increased intensity of milk
production focused in traditionally intensive milk producing areas in the south of Ireland.
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the financial support of the Teagasc Walsh Fellowship and Allied Irish Bank for this research.
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Introduction Backyard greater cane rats (Thryonomys swinderianus) rearing provides income for smallholder farmers and
upgrades the diet of poor rural and urban households. Cane rat rearing fits well into household production as investment
and labour costs are low. Being herbivores they do not compete with humans for their food. The economic potential of their
meat is high within the West Africa sub-region as it is preferred to that of every other kind of domestic livestock or
commercially available game. It has an excellent taste and high nutritional value (low fat, low cholesterol, rich in protein,
vitamins and minerals) (FAO, 2001). The aim of the study was to identify protein sources that would improve performance
as well as cut down on production cost.

Material and methods A total of 54 greater cane rats of nine weeks of age with a mean body weight of 3570+2.1 g and
treated for both internal and external parasites were used in a completely randomized 3x2 factorial design feeding trial over
an eight week period. The factors were 3 protein sources (soya bean meal, SBM, groundnut meal, GNC and blood meal,
BM) and 2 levels of fishmeal (0 and 1%). There were 6 dietary treatments and 3 replicates per treatment with 3 animals
each. The treatments were designated T, T, Ts; for SBM, GNC and BM with 0% fishmeal and T4 Ts Ts; for SBM, GNC
and BM with 1% fishmeal, respectively. The cane rats were allowed one-week adaptation to both the feed and cage. The
body weight of each animal was taken prior to the commencement of the experiment and at the start and end of each
sampling period 12 hours after withdrawal of feed. Nutrient digestibility and nitrogen balance were determined by
collection of faeces and urine from days 15 — 21. Total daily collection was done for the faecal matter and the urine. About
10 % of the total faecal matter and the urine were retained daily. The urine was stored in a refrigerator (-20 °C) and the
faecal matter dried at 60 °C in a hot air oven for 24 hours and stored until required. The data obtained from the intake and
digestibility measurements were subjected to analysis of variance (ANOVA) using Genstat (2008) version 8 for windows 7
and differences between means were detected using the Least Significance Differences (LSD) test.

Results The results of the study are shown in Table 1. Feed intake was numerically higher for the 1% supplemented
fishmeal diets T4, T5 and T as compared to those without fishmeal; T, T, and T; Intake was significantly (P<0.05) higher
for the blood meal diets T; and Tg than the soya bean meal diets, T; and T4. T, and T4. The average daily gain was
significantly (P<0.05) higher for T, blood meal without fishmeal compared to T, and Ts and similar with T, and Tg. The
mean daily weight gain for T, and T were not significantly (P>0.05) different from each other, however T, and Ts were
similar and significantly (P<0.05) lower. The FCR was significantly (P<0.05) higher for groundnut meal than soya bean
meal. Feed cost was marginally lowest for T;, blood meal without fishmeal. Retained nitrogen was similar and significantly
(P<0.05) higher for T, and Tsthan T; and T4. Nitrogen digestibility was significantly (P<0.05) higher for T, and T, than T,
T, Ts and T which were all similar to one another.

Table 1 Effects of 3-protein sources with or without fish meal on growth performance of cane rats (grasscutters)

0% FISHMEAL 1% FISHMEAL
PARAMETERS T, T, T, T, Ts Ts SEM
Mean Daily Feed Intake (g) 22.0° 239" 284  223° 27.9® 29.1° 4.56
Mean Daily Weight gain (g) 11.6™ 8.9° 13.0° 12.4%® 9.5 127 224
FCR (feed/gain) 1.9% 2.7% 2.2 1.8° 2.9° 2.3% 0.40
Feed Cost/kg (GH ¢) 0.41 0.40 0.39 0.43 0.41 0.41 -
Nitrogen Digestibility (%) 95.7° 76.5° 79.0° 91.8* 77.4° 79.0° 6.12
Nitrogen Balance (g N/kg)) 3.8¢ 7.2 6.3 6.0° 7.1% 5.7° 0.9

SEM- Standard Error of Means: *™ ®%means within rows with different superscripts differ significantly (p<0.05).

Conclusions From the study, the inclusion of soya bean meal and blood meal in the diet for growing captive cane rats with
or without 1 % fishmeal could improve performance over than when fed groundnut meal. Feeding blood meal in the diet
without fish meal was cheapest GH¢ 0.39 (US$ 0.195)/kg of diet.

Acknowledgements The authors are grateful to the Animal Breeding Station, Ministry of Food and Agriculture, Nungua,
Ghana for providing animals for the study.
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Introduction According to FAO (2012), in developing countries and countries in transition, locally available feed
resources are often under-utilised due to lack of information on their chemical composition and nutritive value. The
knowledge about these unconventional feed resources can contribute to the development and use of innovative and
appropriate feeding options and strategies (FAO, 2012). A substantial amount of agro-industrial by products such as
abattoir wastes (Adeniji and Balogun, 2008), brewers’ wet grain (Olagbaju, 2012) and hatchery wastes (Abiola et a/ 2009)
could be generated daily in Nigeria. Recycling of these agro-industrial by products possess an advantage of providing
alternative feed resources for livestock and reduction in environmental pollution due to disposal problems associated with
these wastes in Nigeria. The objective of this study was to evaluate the nutritional potentials of six feed resources
developed from abattoir wastes, brewery waste and hatchery waste.

Material and methods Six feed resources were developed from brewers’ dried grain, bovine blood, bovine rumen content
and hatchery waste. Product 1was brewers’ dried grain with bovine blood (BDGBB) mixed in ratio 1:1. Product 2 was
bovine rumen content with bovine blood (BRCBB) mixed in ratio 1:1. Product 3 was brewers’ dried grain with bovine
rumen content and bovine blood (BDGBRCBB) mixed in ratio 1:1:1 (Olagbaju, 2012). Product 4 was brewers’ dried grain
with processed hatchery waste (BDGPHW) mixed together in ratio 1:1. Product 5 was bovine rumen content with
processed hatchery waste (BRCPHW) mixed together in ratio 1:1. Product 6 was brewers’ dried grain with bovine rumen
content and processed hatchery waste (BDGBRCPHW) mixed together in ratio 1:1:1. All the mixings in the six products
were for weight for weight. The processed hatchery waste was obtained by boiling homogenised freshly collected hatchery
waste for 30 minutes to reduce the moisture content and possible pathogenic microbes. These developed feed resources
were later sun-dried to about 10% moisture content. The proximate composition of the developed feed resources was
determined as outlined by AOAC (1995). 24 growing pigs (Large White X Hampshire) with initial mean weight of
14.59+0.23kg were used for the digestibility trial which lasted for 7 days for each of the six feed resources developed.

Results The proximate composition of the developed feed resources is shown in Table 1. The feed resources were high in
crude protein (32.25-40.25%) and with moderate fibre level (8.69-12.72%). The apparent nutrient digestibility of the
proximate fraction of the feed resources (Table 2) showed a significant difference (p<0.05) in all the parameters monitored.
None of the parameter monitored was below 50% which may indicate that the nutrients in them could be well digested by
growing pigs.

Table 1 Proximate composition of feed resources developed from agro-industrial by products

Parameters (%) BDGBB BRCBB BDGBRCBB BDGPHW BRCPHW BDGBRCPHW

Dry Matter 89.22  90.47 88.04 94.52 93.44 89.9

Crude Protein 34.65 36.78 3547 40.25 38.56 32.25
Crude Fibre 9.29 10.09 8.54 8.69 10.41 12.72
Ether Extract 8.15 9.03 7.04 6.04 6.54 6.62
Ash 12.26  19.30 18.43 21.48 23.05 18.77
NFE 24.87 15.07 18.56 18.06 14.44 19.54

Table 2 Apparent nutrient digestibility of feed resources developed from agro-industrial by products

Parameters (%) BDGBB BRCBB  BDGBRCBB BDGPHW BRCPHW BDGBRCPHW PROB

Dry Matter 76.02%42.8 53.51°2.1 71.41°%41.3  76.1742.8 61.01°+4.7 62.88"+1.7  0.006
Crude Protein  80.67°+1.5 55.41°+0.7 75.42°432  74.05°+1.8 55.78°+4.7 53.94°+1.5 0.001
Crude Fibre  68.22%+1.0 50.72°43.5 67.17°t1.5 67.16'7.1 56.74®+2.5 55.95%+3.5  0.06
Ether Extract 73.72%1.6 59.32°+1.9 69.98°+1.3  67.60°+3.2 53.15°+2.9 66.51®°+7.5 0.06
NFE 77.80%42.0 58.92°£0.7 76.72%+4.56 80.16“+5.4 68.51°+2.8 72.88%+4.3  0.05

¢ means with different superscripts on the same row differ significantly (p<0.05)

Conclusion Findings from this study showed that protein feed resources could be developed from agro-industrial by
products and these feed resources if incorporated into the diet of growing pig could be well utilised.
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Introduction In Nigeria, agro-industrial by-products/wastes such as brewers’ wet grains, rumen contents and bovine blood
are readily available sources for the development of alternative feedstuffs, which may contribute to sustainability of
livestock production and supplementation of conventional livestock feedstuffs (Makinde and Sonaiya, 2010). Despite
availability of such by-products in various abattoirs and breweries, they remain largely underutilized mainly because of
difficulty in drying, lack of appropriate technology and high cost of equipment for conversion into feedstuffs. Therefore,
most are dumped to the environment causing pollution because the processing available is inefficient involving long drying
(3-14 days) and resulting in mostly unpalatable products of variable quality. Wheat offal, a standard and conventional
feedstuff, possesses a high capacity to absorb water resulting in quicker drying (4 hours) of wet feed resources (Makinde
and Sonaiya, 2010). The aim of the present study was to develop a simple procedure for converting brewers’ wet grains,
rumen contents and bovine blood into animal feed using wheat offal as an absorbent.

Material and methods Fresh bovine blood (BB) and rumen contents (RC) were collected from an abattoir into clean
plastic containers. Table salt was added to blood (18 g salt’kg blood) as anti-coagulant (Makinde and Sonaiya, 2010).
Brewers’ wet grains (BWG) was collected from a major brewery and wheat offal (WO) purchased from a reputable feed
mill. Blood and RC were hand-mixed at ratio 1:3 (w/w) and the mixture mixed with wheat offal at increasing concentration
(Table 1). Brewers’ wet grains, BB and WO were hand-mixed by holding BWG constant and increasing the concentrations
of BB and WO to obtain nine different combinations (Table 1). The mixtures were sun-dried (in the dry season) by
spreading thinly on black polythene sheets in two replicates each on a concrete surface. Ambient and surface drying
temperatures were recorded and the mixtures ground with a plate (burr) mill after drying to obtain rumen contents with
blood and wheat offal meal (RBW) and brewers’ wet grains with blood and wheat offal meal (BBW). The surface area (m?)
covered by the mixtures during drying was measured to enable estimation of sun drying rates (as kg/m*/h). The difference
between the initial and the final weights (after 4 h drying) of the mixtures gave their wetness. The mixtures were turned
once in the first hour of drying, which involved rubbing handfuls together and spreading again. Data on sun drying rates,
moisture content, wetness and moisture loss (wetness/initial weight) were arranged as a completely randomized block
design with mixtures as the main treatment effect and replicates as blocks. Data was analysed with the 2-way analysis of
variance using the General Linear Models procedure of SAS (2000). Mixtures from BBW and RBW that had the highest
BB and lowest WO contents with < 10 - 12% moisture content in 4 h were analysed for gross energy and crude protein
contents.

Results Both RBW (2:1) and BBW (1:2:1) had high gross energy contents and greater than 20% CP contents (Table 1) and
expectedly, moisture contents, wetness and drying rate of mixtures increased (P < 0.05) as the concentration of wet
materials increased. Coversely, moisture contents, wetness and drying rate of mixtures decreased as the concentration of
WO increased and most mixtures (75%) dried to < 12% moisture content in 4 h. Similarly, moisture loss increased as WO
content increased.

Table 1 Gross energy, crude protein and sun drying characteristics of mixtures of rumen contents, brewers' dried
grains, bovine blood and wheat offal

RBW 1:1 2:1 3:1 SEM P
GE, kcal/g ND 4338 ND

CP, g/kg ND 26 ND

Moisture, g/kg 087° 1.1° 13" 0.02  0.002
Wetness, g 100° 175 245° 3.33  0.0003
Drying rate, kg/m*h  0.42 0.37 0.39 0.08 ns.
Moisture loss, g/kg 62° 574> 49¢ 0.23  0.0001
BBW 1:1:1 1:1:2 1:1:3  1:2:1 1:2:2 1:2:3 1:3:1 1:3:2 1:3:3

GE, kcal/kg ND ND ND 4283 ND ND ND ND ND

CP, g/kg ND ND ND 438 ND ND ND ND ND

Moisture, g/kg 08 07" 055 1.1° 085 075 1.6 13> ¢ 0.03  0.0001
Wetness, g 187.58 167.5" 160° 257.5% 252° 24757 332.5* 327.5° 287.5° 3.61 0.0001

Drying rate, kg/m”/h 022" 020" 0.06' 038 029° 0212 0.71° 044> 033 003 0.0002
Moisture loss, gkg ~ 3.6' 428 539 41"  51° ¢ 47" 54° 65 0.04 0.0001

ND = Not determined; RBW = Rumen contents, blood and wheat offal; BBW = Brewers’ wet grains, blood and wheat offal

Conclusions These results show that wheat offal can efficiently convert wet feed resources such as brewers’ wet grains,
rumen contents and bovine blood into alternative energy and protein animal feedstuffs using a low technology process.
Similar use of wheat offal during the wet season when sunshine is limited and nutrient digestibility of developed feedstuffs
merit further investigation.
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Introduction n-3 polyunsaturated fatty acids (PUFA) such as a-linolenic acid (LNA; C18:3n-3), eicosapentaenoic acid
(EPA; C20:5n-3) and docosahexaenoic acid (DHA; C22:6n-3) provide various human health benefits including prevention
of cardiovascular diseases (Abeywardena and Patten, 2011). Ruminant products, including meat and milk, contain a high
proportion of saturated fats, however, due to the extensive biohydrogenation of PUFA in the rumen. The potential of
essential oils compounds (EOCs) to modify rumen fermentation is well documented (Benchaar et al. 2008; Calsamiglia et
al. 2007; Hart et al. 2008). However, few studies have investigated their effects on fatty acid metabolism. The objective of
this study was to screen 20 pure EOCs for their potential to protect dietary n-3 PUFA from biohydrogenation in vitro.

Material and methods A basal diet ground through 1 mm sieve size was formulated using 70:30 Lolium perenne hay and
concentrate (45.9% wheat feed, 14.8% sunflower, 10% palm kernel, 10% malt nuts, 7% rape seed meal, 6% molasses,
4.6% mineral and vitamins, 1.7% blended fat ). The basal diet was supplemented with 30 g oil’kg DM from a mixture of
fish oil and ground linseed to a attain 50 g/kg DM lipid. A total of 504 serum bottles with 1 g substrate, 80 ml buffer, 20 ml
inoculum and 300 mg/l EOC were incubated for 24 h in two runs. Treatments were replicated four times: CON (no EOCs),
CAM ((+)-camphene), CAVA (carvacrol), CAVO (L-carvone), CIS-3 (cis-3hexen-1-ol), CITR (cis/trans-citral), EUG
(eugenol), FENC (L-fenchone), GERN (geraniol), GERC (geranyl acetate), GUA (guaiacol), LIN (linalool), LINA (linalyl
acetate), MEN (L-menthone), NERO (nerol), PIN ((+)-(a))-pinene), PUL ((R)-(+)-pulegone), TER (terpinene-4-ol), TERP
(o-terpineol), THY (thymol) and VEBE ((1S)-(-)-verbenone). Ruminal fluid was collected from three Suffolk cross ewes
on same basal diet. Samples were frozen at -20 °C for determination of fatty acid profiles. Data were analysed using one
way ANOVA, with experimental runs used as blocking factor in GenStat 13™ edition. Duncan’s Multiple Range test was
used to make multiple comparisons.

Results Fatty acid analysis focussed on linoleic acid (LA; C18:2n-6) and LNA disappearance and the appearance of
conjugated linoleic acid (CLA) and the more saturated products, vaccenic acid (VA; trans-11-C18:1) and stearic acid (SA;
C18:0), as well as the fish oil fatty acids, EPA and DHA (Table 1). EOCs that had no major effect on fatty acid proportions
relative to CON were not included in table for readability. The phenolic EOCs, CAVA and THY, maintained the highest
concentrations of these fatty acids after 24-h incubation compared to the CON (P<0.001). This was consistent with the
substantial reduction of SA and VA relative to CON. Other phenolic compounds, EUG and GUA, resulted in higher LNA
concentrations relative to CON (P<0.001), their effect being lower than the other phenolics. Related unsaturated alcohols,
NERO and GERN, with their parent compound, CITR, resulted in more than 5-fold higher LA and LNA remaining
compared to the CON (P<0.001). LINA, MEN and PUL also increased LNA by 60% whilst PIN increased concentrations
by 70% (P<0.001). CAVO, FENC and LIN also lowered biohydrogenation of LA and LNA, resulting in lower SA and
more VA compared to the CON (P<0.001). The EOCs also had variable effects on EPA and DHA metabolism: the
remaining concentrations ranged from 1.6-3.9 and 1.3-2.8 g/100 g total fatty acids respectively. The remaining EPA
concentration was more than double that of the CON for CAVA, CITR, GERN, LINA, MEN, NERO, PIN, PUL and THY
(P<0.001). Similarly, DHA concentration for these compounds was >45% relative to CON (P<0.001). CAVO and GUA
increased EPA by 44% relative to CON (P<0.001), while for FENC, EUG and LINA the proportions were 40% higher than
the CON (P<0.001). Most compounds had marginal effect on CLA, however, CITR, GERN, NERO and PIN resulted in
higher values compared to CON.

Table 1: Effects of essential oil compounds on proportions of PUFA and biohydrogenation products (g/100 g total fatty acids) at 24 h incubation in vitro

TREATMENTS

CON CAVA CAVO C(CITR EUG FENC GERN GUA LIN LINA MEN NERO PIN PUL THY s.ed. P-value

LA 176" 7.90° 3200 430" 3145 333%  4s51' 316 339%F 374 410 s04™ 5.02™ 363" 759" 0047 0.001

INA 218" 982" 479 604 432° 398 608 431° 454" 549 581 678" 720" 540 9.13° 0059 0.001
EPA 161" 388" 2865 368 2915 2700 385 288 311" 3818 3630 382° 388° 358 369 0040 0.001
DHA 129" 271 198" 271 248" 224" 279 227" 207 272 263 273 243% 253" 277 0035 0001
SA 17.68° 5.86° 1093" 826" 11165 1066 835™ 11195 988 914 879 797 839" 908 617" 0061 0001
VA 6620 299 848 699" 921° 940" 783 921° 895" 939" 908" 780" 752 93550 399" 0034 0.001
! bed 40113 01485 0.104° 01317 0.131" 0.109" 0.186" 0.142° 0.134" 0.103° 0.0034 0.001

m

CLA  0.102° 0108 0.115° 0216 0111

*° Within row, means without a common superscript letter are different at 5% probability level lconjugated linoleic acid, CLA C18:2 cis-9, trans-11
Conclusions Of the 20 EOCs screened, carvacrol, thymol, linalyl acetate, L-menthone, (+)-(a)-pinene and (R)-(+)-
pulegone were identified as the most effective at inhibiting biohydrogenation. However, carvacrol and thymol highly
reduced total volatile fatty acids production >60% relative to the control (not shown), indicating a general toxicity to
microbial fermentation. Linalyl acetate, L-menthone, (+)-(a)-pinene and (R)-(+)-pulegone warrant further investigation to
ascertain optimum inclusion rates in vitro and in vivo.
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Introduction The pigeon pea plant as a whole has been found to be a useful feed source. lorgyer et al. (2008) reported that
boiled pigeon pea can be incorporated in diets for feeding rabbits without any deleterious effects on productive
performance. There is dearth of information about the use of roasted pigeon pea as a protein source for rabbits; hence this
study aims at looking at the effect of incorporating different levels of roasted pigeon pea meal in rabbit diet.

Material and methods Forty male and female Dutch x Chinchilla rabbits aged 5 - 7 weeks, with an average initial live
weight of 725g were used in the study. The rabbits were assigned to four dietary treatments, balancing for breed, sex and
weight. Each treatment was replicated five times with each replicate having two rabbits. The experimental design was the
completely randomized design (CRD). The experiment was carried out at the Rabbit Research House of the Abubakar
Tafawa Balewa University, Bauchi. Bauchi town is located at latitude 13° 30°N and longitude 11° 50’E in the Northern
Guinea and Sudan Savanna zones of Nigeria. Roasting of pigeon pea at about 80°C took 3 - 5 minutes. The seeds were
allowed to cool and then milled in a hammer mill. The heat treated pigeon pea meal (PPM) was used in compounding the
experimental diets. Treatment 1 (control) was maize-soybean based diet with 0% PPM while treatments 2, 3 and 4
contained 10, 20 and 30% PPM in the diets respectively. Diets were iso-nitrogenous and iso-caloric. The rabbits were
housed in a single tier rabbit cage located. The feeding trial lasted for five weeks during which data were recorded for feed
intake and body weight. Data obtained from performance parameters were subjected to the analysis of variance (Steel and
Torrie, 1980).

Results There were no significant effects of dietary treatments on all the performance parameters examined (Table 1). The
results obtained in this study for Daily feed intake (DFI), daily weight gain (DWG), feed conversion ratios (FCR) and final
live weight (FLW) agree with the findings of Theukwumere et al. (2008) who reported that the DFI, DWG, FCR and FLW
of rabbits fed diets containing boiled pigeon pea meal were not significantly different from the control diet.

Table 1 Effect of graded dietary levels of roasted pigeon pea meal on performance of rabbits

Dietary levels of PPM (%)

Parameters 0 10 20 30 SEM
Initial live weight (g) 865 788 875 748 56.0N
Final live weight (g) 1389 1435 1420 1284 96.0N8
Daily feed intake (g) 54 58 54 42 220
Daily weight gain (g) 14 16 13 12 LN
Feed conversion ratio 4 4 5 3 0.2N8

SEM = Standard error of mean
NS = Not significant

Conclusion The results obtained from the experiment indicate that PPM could be included up to 30% in the diets of rabbits
without negatively influencing performance of rabbits.
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Introduction Pre-weaning changes in suckled calf and cow liveweight (LW), liveweight gain (LWG) and body condition
score (BCS) are seldom published for different stages of growth during the summer months due to the inconvenience
associated with measurement of these parameters whilst cattle graze outdoors during the mating period. However, an
improved understanding of both calf and cow performance parameters during this period would assist in management
decision making under practical farming conditions. As part of a wide ranging programme monitoring cow oestrus
behaviour, the objective of this study was to determine changes in both calf and cow performance at key stages of the
suckling period when managed within a spring calving suckler herd.

Material and methods A total of 48 spring calving Aberdeen Angus crossbred suckler cows (AAx) and their Limousin
sired crossbred calves (LIMx) were used in a continuous design experiment during the suckling period from birth to
weaning in the spring-summer of 2012. Cows were calved indoors from mid-March to early May when calf LW at birth
was recorded. Shortly after calving both cows and calves were turned out to grass at approximately 3.1 livestock units
(LSU) per ha until 31* August when stocking rate was reduced to approximately 2.2 LSU/ha. Cows had 24 steer and 24
heifer calves and were grazed and managed as one group throughout the summer grazing period. Calves had access to a
barley based creep feed on an ad libitum basis from 1% September until weaning. Calf LW, cow LW and cow BCS were
determined on 29™ May, 31*' August and at weaning on 24" November. Calf LWG, cow LWG and cow BCS change (BCS
A) were determined by difference over the respective suckling periods whilst calf 100 and 200 day weights were calculated
from LWGs during the relevant periods. Calf output was determined as calf 200 day LW (kg) per 100 kg cow LW when
measured at weaning. To examine the influence that sex of calf may have on both calf and particularly cow performance,
all parameters were statistically analysed for differences in performance between the sex of the calf (steers and heifers)
using the residual maximum likelihood (REML) facility in Genstat 15.

Results Both calf and cow performance parameters during the suckling period are given in Table 1 when compared by sex
of calf. Male calves were significantly (P<0.001) heavier at birth than heifer calves. However, by the end of May and
thereafter, steer calves were not significantly heavier than heifer calves at any stage. Cows lost BCS during the late
summer period whilst they had been gaining BCS between May and late August. Sex of calf had no influence on the LW
or BCS changes occurring in the cows at any time throughout the summer months.

Table 1 Pre-weaning calf LW (kg), LWG (kg/d) and changes in cow LW (kg) and BCS (BCS A) during the summer

months

Calf sex Calf sex
Calf performance Steer Heifer s.e.d. Sig. Cow performance  Steer  Heifer s.e.d. Sig.
LW at birth 47 40 121  <0.001 LW on 29" May 641 636 22.35
LW on 29™ May 100 99 5.59 LW on 31" Aug 671 674 21.44
LW on 31* Aug 206 202 9.13 LW on 24™ Nov 675 657 23.51
LW on 24™ Nov 277 275 13.44 LWG (May-Aug) 031 041 0.112
100 day LW 159 148 6.72 LWG (Aug-Nov)  0.05 -0.20 0.132
200 day LW 254 243 11.11
LWG (birth-May) 1.09 1.04 0.077 BCSon29"May  3.01 3.08 0.137
LWG (May-Aug) 1.14 1.13 0.067 BCS on 31* Aug 338 3.30 0.193
LWG (Aug-Nov) 0.82 0.81 0.111 BCS on 24™ Nov 291 295 0.112
Calf output 38.3 373 2.11 BCS A (May-Aug) 0.37 0.22 0.150
(kg/100 kg cow LW) BCS A (Aug-Nov) -047 -0.35 0.143

Conclusions Generally, the results indicate that both steer and heifer calves performed similarly throughout the summer
but that late summer growth was slower at approximately 0.8 kg/d whereas early summer growth was approximately 1.1
kg/d. Sex of calf had no effect on cow performance parameters in these multiparous spring calving suckler cows.
However, as with the calves, their performance was lower during late compared with early summer months. Calf LWG
parameters are similar to that reported in AA sired (approximately 1.1 kg/d) but slightly lower than Charolais sired
(approximately 1.2 kg/d) suckled calves during the pre-weaning period within an autumn calving suckler herd (Hyslop et
al, 2003).
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Introduction In the tropics the natural pasture which supply the bulk of ruminants’ feed becomes dry and of low nutritive
value during the dry season leading to a marked decrease in voluntary intake and digestibility. Browse plants provide
adequate protein and can act as energy supplements for ruminants [Van Soest, 1995, Aregheore, 1999b.] most especially in
the dry season when grasses become dry and poor in quality. The focus of this research was therefore designed to assess the
nutritive value of some indigenous plants consumed by ruminants in humid and sub humid region of Nigeria.

Material and methods The study was carried out at the small ruminant section (sheep unit) of the Teaching and Research
Farms, University of Agriculture, Abeokuta, Ogun State. Nigeria. Browse plants were harvested around the premises of the
institution and known quantity of each plant was fed as leaf additive in the concentrate to the animals, Panicum maximum
was fed as basal diet. Twenty female growing West African dwarf Sheep, 5 to 7 months of age weighing between 10.50 —
13.0 kg of average weight were randomly assigned to four dietary treatments having five replicates per diet in a completely
randomized design. The pens were thoroughly washed and disinfected; Animals were quarantined before the feeding trial.
Voluntary feed intake was determined as the difference between feed offered and feed refused. The period of the
experiment was 84 days (12 weeks).

Digestibility studies were carried out by the total faecal and urine collection (McDonald ef al., 1987) from all the animals
for 7days, during the last seven days, faeces voided by each animal were collected; weighed and 10% was kept for
analyses. To avoid ammonia losses, urine was collected into bottles with few drops of H,SO,. Weights of the goats were
measured at the beginning and at the end of the collection period. Faecal samples collected were analysed for crude protein
and dried matter (AOAC, 1990) protocol.

Results Ficus thoniigii 18.073% had highest (P< 0.05) CP content. Similar (P>0.05) CP content was recorded for
Mangifera indica (13.210%) and Newbouldia laevis (12.637% while Panicum maximum (9.770%) had least (P<0.05)
value. Sheep fed Newbouldia laevis, Ficus thonnigii and Mangifera indica as supplement to grass (Panicum maximum) had
higher (P<0.05) DM intake than those fed grass alone. Highest value (P<0.05) of CP intake was recorded for sheep that
consumed Mangifera indica leaves (2.435kg/day) as supplement to grass, while lower values were recorded for sheep that
consumed Newbouldia laevis (2.300kg/day) and Ficus thonnigii (2.130kg/day). Sheep on grass alone (0.195kg/day) had
least CP consumption. Similar trend was observed in DM digestibility, however, apart from Mangifera indica that had
highest (P<0.05) CP digestibility value (94.605%), the CP in Panicum maximum grass had better CP digestibility value
than that obtained in Newbouldia laevis and Ficus thonnigii.

Table 1 Dry matter and Crude Protein component, intake and digestibility of sheep fed P. maximum supplemented with
browse plants

Parameters P.maximum P.maximum + P.maximum +  P.maximum + F. SEM
only M.indica N.laevis thonningi
DM content (%) 91.78 90.84 90.90 91.87 0.20
CP content (%) 9.77° 13.21%® 12.64 18.07° 1.13
DM intake (kg/day) 1.44° 1.70° 1.61* 1.56™ 0.04
CP intake (kg/day) 0.20¢ 2.44° 2.30° 2.13¢ 0.04
DM digestibility (%) 93.35° 94.71* 94.53% 94.35" 0.20
CP digestibility (%) 90.84° 94.61° 85.71° 85.88" 1.42

Conclusions This result indicated that Ficus thonnigii, Mangifera indica and Newbouldia laevis could serve as browse
supplement to Panicum maximum in sheep production during dry season.
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Introduction Artificial Insemination is an important technology worldwide for managed reproduction in farm animals. The
international trade in bull semen is huge, with an estimated 243 million doses of semen produced annually (Thibier et al,
2000). The transmission of disease in semen is controlled through the European Commission Council Directive 88/407,
amended in 2003 which describes the specific antibiotics and their minimum final concentration which must be added,
prior to freezing, to control bacterial contaminants. This could lead to antibiotic resistance occurring in commensal bacteria
and opportunistic pathogens found in the genital tract of cattle in response to this selection pressure (O’Brien 1997). This
paper describes the bacterial profile of ejaculates collected from bulls standing in a cattle breeding centre, before and after
processing. For some of the Gram —ve bacteria isolated and identified, their resistance to the antibiotics added routinely
during semen processing was investigated.

Material and methods Bacterial load in untreated and antibiotic-treated semen was determined by colony counts from
semen samples cultured on brain heart infusion and nutrient agar plates. The bacteria were tested for resistance against
selected antibiotics. Initial sensitivity testing was performed using the standard solution concentration used in the Al centre,
(referred to as GSLT as it comprised gentamicin, spectinomycin, lincomycin and tylosin (Minitube Inc: Verona, USA)) and
separate 30mg disks of tylosin and gentamycin (Mast Diagnostics Ltd). Resistance was assessed by measuring the diameter
of bacterial growth inhibition zone around these disks. The resistance of isolated bacteria was further tested against
increasing concentrations of the GSLT solution (M5-M2 disks). Representative antibiotic-resistant bacterial isolates were
identified using PCR.

Results A mixed bacterial growth was cultured from both untreated and treated semen samples. Cultures from untreated
semen exhibited high levels of sensitivity to initial testing therefore no further testing was undertaken. For treated semen a
full resistance profile against M5-M2 disks and final identification of representative colonies is summarised in Table 1.

Table 1 Resistance (R) and sensitivity (S) with diameter of growth inhibition (mm) to four different concentrations of
gentamycin, spectinomycin, lincomycin and tylosin in seven bacterial colonies cultured from treated bull semen samples.

Bacterial  Bacterial Species Antibiotic sensitivity (S) and growth inhibition . . .
colony diameter (mm) or resistance (R) Conclusions The isolation of
number Gammaproteobacteria ~ with

ND-disk M3-disk  Ma-disk  M5-disk broad antibiotic resistance, in

this study, suggests that

2 St?" Ol‘r(')p homonas sp. R R R R treated semen used for Al is a
4 unidentified R R R R potential source of antibiotic-
5 unidentified R R R R resistance genes within the
bovine reproductive tract. The

6 Stenotroph . R R R R . o
éno r?p omondas sp virulence factors exhibited by
7 unidentified R R R R these bacteria isolated from
8 Sphingomonas sp. S—11 R R R treated semen, whilst a
9 Pseudomonas sp. S—-24 S-22 S-19 S-17 concern in its own right, may

also be capable of transfer

between bacterial species through DNA gene transfer systems. The fact that S. malfophilia associated resistance plasmid
and transponson carriage has been demonstrated in Escherichia coli (De Gelder et al. 2008) supports this hypothesis. This
may impact adversely on the antibiotic treatment of the metritis/endometritis syndrome in cattle and reproductive efficiency
as S. Maltophilia isolated from bovine semen can adversely affect sperm motility and suppress early embryonic
development (Bielanski e al. 2003). Whilst this study has not attempted to identify the source of the bacteria isolated, the
results suggest that either the procedures for washing teaser bulls, preparing the artificial vagina before semen collection or
the quality of distilled water used within the laboratory could have introduced the bacteria isolated from the batches of
semen.
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Introduction Medicinal plants play an important role in parasite control in developing countries, and are of growing
interest in developed countries where drug resistance increasingly hinders chemoprophylaxis. However, despite wide
ethno-veterinary use, scientific evidence on plant preparation efficacy and side effects is scarce, which hampers
establishing phytomedicine as a reliable parasite control strategy. Here, we present the validation on the antiparasitic
properties of five medicinal plant preparations originating from Ethiopia. The selection of plants was based on an ethno-
botanical survey (Tolossa et al., unpublished), which consisted of a detailed review of existing, anecdotal information on
medicinal plants use for endo- and ecto-parasite control in Ethiopia, combined with a series of detailed interviews with
smallholder farmers and traditional healers in selected areas of Ethiopia.

Material and methods Choko, Harsaa, Pa’l, Chawli and Cheketa plants were collected from South Omo Zone, Ethiopia.
Selection of parts collected for chemical extraction (e.g. leaves, roots, bark) was based on information derived from the
traditional healers interviewed. The extraction solvent used was 70% methanol (MeOH), chosen for its medium polarity.
The extraction was performed at room temperature for 12h. The dried extract residues were reconstituted in aqueous 1%
DMSO at 50 g/l. The extracts were tested against: a) the ovine nematode Teladorsagia circumcincta, one of the species
responsible for parasitic gastroenteritis, b) the ovine mite Psoroptes ovis, responsible for sheep scab and c) the bovine tick
Rhipicephalus appendiculatus responsible for the transmission of tick-borne diseases. A larval motility assay (n=3) was
adapted from Smout et al (2010) to quantify the anthelmintic activity of the plant extracts. Mite and tick larval immersion
tests (n=3) were adapted from Borges et al (2003) and used to quantify activity against P. ovis and R. appendiculatus
respectively. ANOVA was used to compare between plant extracts and appropriate controls.

Results Choko extract resulted in a significant reduction in 7. circumcincta larval motility (P<0.05), whereas Harsaa
extract did not affect motility (Figure 1; P<0.01). Although extracts from Pa’l and Chawli are routinely used by traditional
healers to control endo-parasites, our results did not confirm this activity. Extracts from Harsaa and Cheketa showed a
significant activity against ecto-parasites (Figure 2; P<0.01). Cheketa was more active than Harsaa, with mortality higher
than 80% in both species, whereas Harsaa resulted in 60% mortality. P. ovis was susceptible to Choko extract (P<0.05),
while R. appendiculatus was not susceptible.

—— Choko—— Harsa """ Dead **** PBS % Mortality of Psoroptes ovis

% Mortality of R.appendiculatus larvae

0.13

Motility Index
(E-1)

000 T T 27 30 33 36 40 m— T [y T E—_ . DMSO  CHAWLI  PA'I  HARSAA  CHOKO  CHEKETA
Hours
Figure 1 Motility of T.circumcinta Figure 2 Mortality of (a) R.appendiculatus larvae or (b) P.ovis
L3 following the addition of Harsaa population following incubation in the extracts of five medicinal
and Choko extracts. The arrow plants.

indicates the timing of the addition
of extracts to the L3 cultures.

Conclusions Of the five plants tested in the current study, three are traditionally used against endo-parasites and two
against ecto-parasites. Our results confirmed this activity for the extracts used against ecto-parasites (Harsaa and Cheketa),
but for only one of the extracts used against endo-parasites (Choko). It cannot be excluded that the procedure used in the
study did not result in the extraction of the active compounds from these plants, as the use of 70% MeOH will result in
extraction of phytochemical groups of a certain polarity. Further extractions are currently in process with the use of
solvents of different polarity and future planned experiments will test these for additional activity. /n vitro validations as
presented here will be followed by in vivo testing of active and selected inactive extracts to confirm biological activity.
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Introduction In man and other mammalian species, prenatal and neonatal nutrition impact on health and metabolism in
adult life. Metabolic disease is an important source of economic loss in the dairy cow (Singh et al, 2010). Evaluating the
efficiency of carbohydrate metabolism in neonates may be useful to identify animals likely to be susceptible to metabolic
disease during adulthood. Such specific predictors of future performance could be economically beneficial by facilitating
animal selection. We tested the hypothesis that ad libitum, as opposed to restricted access to milk replacer from birth,
would have a measurable impact on glucose/insulin dynamics by 2 weeks of age. A secondary hypothesis, that combined
glucose and insulin tolerance tests (CGIT, Eiler et al/, 2005) offer a simple, integrated evaluation of insulin sensitivity and
glucose tolerance was tested by comparing changes in plasma glucose concentrations for all calves in response to separate
CGIT, insulin sensitivity (IST) and glucose tolerance tests (GTT).

Material and methods Twelve Holstein heifers, randomly assigned to one of 2 contrasting dietary groups at birth were
tested when animals were 11.8 + 0.4 days old; Group 1 n=6; body mass (BM); 43.7+0.9kg; body condition score (BCS)
(Edmonson, ef al, 1989), 2.7+0.1: Group 2 n=6; BM, 42.94+2.5kg; BCS, 2.7+0.1. All calves had ad libitum access to water,
coarse mix (18% CP, 3.5% Crude Fat, 8% Crude Fibre, 1.92% Ca, 0.5% P) and hay throughout. Milk replacer (MR;
125g/L, 23% CP, 18% Fat, 7.5% Ash) was restricted to 2.5L twice daily for animals in Group 1, while calves in Group 2
had ad libitum access via a computerised teat feeder. Concentrate intakes were <200g/day for Group 1 and negligible for
Group 2. Intravenous (i.v.) tests were performed at 3 day intervals using previously implanted jugular catheters with the
order of test administration being randomised for each calf. Tests were preceded by 12 h fasts. On each occasion, 3 basal
samples were collected prior to i.v. infusion of either glucose, 150mg/kg (GTT), insulin, 0.05U/kg (IST) or glucose,
150mg/kg and insulin, 0.05U/kg (CGIT). Blood samples were collected at 1, 5, 10, 15, 25, 35, 45, 60, 75, 90, 105, 120,
135& 150 min post-infusion. Timings of samples were initially clustered closely to measure the immediate response i.e. the
size and timing of either the positive (GTT) or negative (IST) phase or both (CGIT), and later more extended points to
measure the time taken to return to baseline plasma glucose concentrations. Heparinised blood samples were stored on ice
and plasma was stored at -20°C pending glucose analysis by the hexokinase method (Kone30i). Area under the glucose
curve (AUCg) was calculated using the trapezoidal method and data were analysed using ANOVA and 2 sample T-tests
(STATA 12, StataCorp LP, U.S.A.).

Results For each test, changes in mean plasma glucose

12.0 1 GTT concentrations were similar post-infusion for all calves. Where no

10.0 differences were noted between dietary groups (P<0.05) data

were pooled (n =12, Fig. 1). The IST resulted in a 66.6 +2.4%

8.0 decrease in circulating glucose concentrations within 35 +2 min

Plasma of insulin administration but only 4/12 had returned to baseline
g.l:chnc::se 6.0 values by the final sample time. For the GTT, glucose
(mmolL) 4 0 ‘ & concentrations returned to baseline 60 +£5 min post-infusion.
' % ‘A ﬁ_ﬂ Changes in plasma glucose following combined glucose/insulin

20 IEE-E.' infusion (CGIT) were intermediate to the independent tests and
described a biphasic response with time. The time to the start of

0.0 . . . . the negative phase was relatively consistent (22 £3 min) but only

-10 30 Time-;?mins) 110 150 3 animals in Group 2 returned to baseline glucose concentrations

. by the final sample time. This difference was evident when mean
Figure 1 Mean (+ s.e.)) plasma glucose AUCg were evaluated for the CGIT (Group 1 [limit fed], 566.6

concentrations for all calves (n=12) at each time point 135 1. Group 2, [ad libitum fed] 734.2 +71.0 mmol/L/min)
during the GTT (solid line, filled points), IST (dashed (P=0.04).

line, open points) and CGIT (dotted line, solid
points).

Conclusions Evaluation of the insulin secretion response (GTT) and tissue sensitivity to circulating insulin (IST) in pre-
ruminant calves suggested that when independently evaluated, these elements of glucose homeostasis were not affected by
the dietary differences used in this study. The CGIT was simple to perform, well tolerated and allowed concurrent appraisal
of the dynamic changes associated with both elements of the homeostatic response. Between-group differences in AUCg
suggested that the concurrent challenges of the CGIT may reveal otherwise obscured differences in the combined
physiological response. This warrants further study to evaluate associated changes in insulin and non-esterified fatty acid
concentrations. The CGIT offers a simple and useful test for field evaluation in cattle but remains to be tested in growing
and adult lactating cattle where greater differences in carbohydrate metabolism are to be expected.
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Introduction Pleuroparenchymal Fibroelastosis (PPFE) is an emerging, idiopathic and likely under diagnosed condition
that does not fall within any of the current classifications of human interstitial lung diseases (Frankel et al, 2004). Key
features include an upper zone predominance of pleural fibrosis with associated intra-alveolar fibrosis and elastosis of
alveolar walls (Frankel et al, 2004; Reddy et al., 2012). The objective of our study was to examine ex vivo lung tissue from
a small cohort of aged donkeys with a high prevalence (35%) of fibrosing interstitial lung disease termed Asinine
Pulmonary Fibrosis (APF;Morrow et al, 2010). APF is a potentially debilitating and untreatable syndrome of donkeys that
is poorly understood and rarely documented. We hypothesise that some cases of APF share several key gross and
histopathological features of PPFE and propose that both can be linked to recurrent respiratory infection.

Material and methods Whole asinine lungs were collected from 30 aged donkeys at routine necropsy examination at two
UK donkey sanctuaries between June 2009 and September 2012. 19 ‘APF affected’ donkeys had evidence of pulmonary
fibrosis on gross examination while 11 ‘control’ animals had grossly normal lungs. Lungs were manually inflated prior to
clamping of the trachea and gross images were photographed with a digital camera. 16 whole inflated ex vivo lungs (11
APF, 5 controls) were then imaged with high resolution computed tomography (HRCT). Tissue samples were collected
from each lung into 10% buffered formalin according to a standard protocol before undergoing routine processing to
paraffin blocks. Sections were routinely stained with haematoxylin and eosin (H&E), elastic van Gieson (EVG) and
Masson’s trichrome (MT). HRCT images and histology sections were reviewed independently and blindly by a radiologist
and pathologist respectively from both medical and veterinary fields. Sections and HRCT images were categorised as
‘definite’, ‘consistent with’ or ‘inconsistent with’ with regard to PPFE using criteria described by Reddy et a/ (2012). Cases
were categorised as ‘definite’ on either CT or histology if there was pleural thickening with associated subpleural fibrosis
either concentrated in upper or dorsal lung lobes (with respect to CT evaluation) or demonstrating intra-alveolar fibrosis
with alveolar septal elastosis (with respect to histological evaluation of EVG sections). CT images were categorised as
‘consistent with’ if there was dorsal lobe pleural thickening and associated subpleural fibrosis but the distribution of
fibrosis was not concentrated in the dorsal lung lobes or there was evidence of coexistent lung disease elsewhere. Histology
sections were categorised as ‘consistent with’ if intra-alveolar fibrosis was present but either not associated with pleural
fibrosis, not predominantly subpleural or not in a dorsal lobe biopsy. ‘Inconsistent with’ was assigned to cases that lacked
the aforementioned features either on CT or histology.

Results Ages of ‘APF affected’ (median 31 years, range 14-53) and ‘control’ (median 28 years, range 4-36) donkeys at the
time of death were not significantly different (Mann Whitney, p>0.05). The donkeys comprised 11 geldings and 19 entire
jennies. 10/19 APF affected cases were euthanased on humane grounds due to respiratory disease, while 9 were euthanased
on humane grounds for other reasons and pulmonary fibrosis was an incidental post mortem finding.

10/19 APF affected cases were categorised as either ‘definite’ or ‘consistent with’ PPFE on histological evaluation, while 9
showed histological evidence of pleuroparenchymal fibrosis but this did not have an intra-alveolar distribution. 8/11 APF
affected cases were categorised as either ‘definite’ or ‘consistent with’ PPFE on evaluation of HRCT images. Two of the
remaining 3 cases showed pleural and subpleural fibrosis concentrated in the ventral lung lobes while one demonstrated
diffuse ground glass opacity with minimal pleural fibrosis. Histological evaluation of these three cases also resulted in an
‘inconsistent with’ classification. All control cases were classified as ‘inconsistent with’ on both HRCT and histology.

Conclusions APF is a common yet rarely diagnosed and apparently untreatable syndrome of aged donkeys. This study is
the first to combine HRCT and histological data to characterise and document pathological features of APF. We conclude
that the majority of cases of APF share key pathological features with human PPFE. Further study of APF may yield
valuable information to help elucidate the aetiopathogenesis of this emerging human disease.
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Introduction Spent tea leaves (STL) are a waste product from the tea beverage industries. STL are high in crude protein
(CP) and secondary metabolites such as tannins (Ramdani et al., 2012). Ramdani et al., (2013) have observed improved in
vitro rumen degradability and reduced ammonia production for rice straw (RS) based diets in response to STL additions.
However, the presence of tannins in association with lower ammonia production may diminish the rumen microbial activity
and ultimately total gas production. This study examined the effect of adding green or black STL (SGTL or SBTL) to
partly substitute RS (variety, IR50) in ruminant diets on total gas production from these diets.

Material and methods Five different diets, in triplicate, all containing 70% concentrate with 30% RS (TO0), 20% RS +
10% SGTL (SGTL10), 10% RS + 20% SGTL (SGTL20), 20% RS + 10% SBTL (SBTL10) and 10% RS + 20% SBTL
(SBTL20) were used to measure in vitro total gas production over 48h. Both SGTL and SBTL were obtained as reported
by Ramdani et al., (2012) by boiling about 2.8 g tea leaves in 300 ml of water. Rumen fluid (RF) was obtained from a
freshly slaughtered grass-fed Texel cross lamb in an abattoir, filtered under CO, with a two-layered cheesecloth into a
warm thermos flask. The RF was mixed with McDoughall buffer, flushed with CO, and stored in a dark bottle in a water
bath at 39°C. About 200 mg sample of each test diet was transferred into a 50ml glass syringe (SAMCO, UK), lubricated
with Vaseline and fitted with a 4 way-male-slip stopcock (Cole Palmer Instrument, UK) before 20 ml buffered RF were
added and the syringes placed in a shaking water-bath at 39°C. Total gas produced in each syringe was measured every two
hour for up to 48h. pH was measured at the end of 48h incubation by using a calibrated pH meter (Hanna Instrument,
Portugal). The one-way ANOVA on Minitab 16 was used to statistically compare the 5 different diets for total gas
production at only 24h and 48h as well as the pH at the end of the incubation.

Results Table 1 shows that the total gas production was increased as the incubation times raised. Across the diets, the most
significant increase in total gas production was within 24h, particularly from 6h (4.4 - 5.0 ml) to 20h (23.4 - 27.3 ml). After
that, the total gas production tended to rise slowly reaching between 33.1 and 35.3 ml at 48h. At 24h, all STL-containing
diets had significantly (P<0.05) higher total gas production than the control (T0). A similar trend was also found at 48h
although it was not statistically different for all diets. Among STL-containing diets, the SGTL additions seemed to result in
higher gas production than SBTL. In addition, there was no difference among diets for pH even though the SGTL-
containing diets tended to have lower pH than SBTL-containing diets.

Table 1 The effect of SGTL and SBTL addition on total gas production (ml) and pH of rice straw based ruminant diets
during various hours of incubation

Diets Oh 2h 4h 6h 20h  22h  24h 26h  28h  30h 44h  46h  48h pH

TO 0 05 3.1 44 234 256 265° 27.1 278 285 324 329 33.1 6.79

SGTL10 O 05 25 50 270 287 29.8° 303 308 315 347 352 353 6.78
SGTL20 O 07 27 40 250 273 293" 29.7 30.7 315 343 350 352 6.77
SBTL10 O 07 23 50 250 262 278 28,5 297 302 332 338 340 6.81
SBTL20 O 07 3.0 45 257 273 287" 302  30.7 313 338 345 347 6.82
SEM 0.68 0.66 0.05
P-value P<0.05 P>0.05 P>0.05

Means with different letters in the same column are significantly different; SEM=standard error of mean.

Conclusion STL addition to partly replace RS in ruminant diets may result in increased total gas production. This increase
is in line with the improvement of in vitro degradability but it was not affected by the reduced rumen ammonia production
or no change in pH. Further experiments are on-going to observe possible changes in methane and CO, production in
response to STL additions.
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Introduction Recent studies have reported an adverse correlation between high yields and reproductive performance in
dairy cattle (Mackey, Gordon, McCoy, Verner, & Mayne, 2007), (Wicks & Leaver, 2004). It is estimated that infertility
costs the UK dairy industry £500M annually, the consequences being both reduced income for farmers and increased cost
to consumers where milk contract prices are based on cost of production. This study investigates whether the use of 305
day lactation total as a selection parameter may have led to selective breeding from less fertile animals. It is suggested that
the volume production element of the breeding values discriminates against shorter periods between calving and conception
resulting in the selection process being biased against the most fertile animals over multiple generations.

Material and methods Milk recording data (n=500) from five of the UK’s leading herds was gathered. Herds were
selected on the basis of peer recognition for technical standards, data quality and a herd average 305 day yield > 11000kg.
Within the selected herds second lactation production was extracted from animals currently in their third and fourth
lactation, this ensured that only animals which remained viable after the data was gathered were selected. Secondary data
was used so it is assumed that the management and genetics were similar to achieve these high levels of production. Data
was normally distributed; analysis was undertaken via linear regression. The independent variable, pre-service yield
measured between days 20 — 50 was compared to dependent variables, days in milk at conception and 305 day lactation
total. Further analysis of a sub-group (n=152) defined by pre-service yield mean +2.5KG was performed. Linear regression
analysis was carried out to investigate the effect of pre-service yield on days in milk at conception and the effects of both
pre-service yield and the days in milk at conception on 305 day lactation total.

Results The analysis was carried out on a subgroup of 152
animals which had pre service yields in the range 47-52 kg.
The effect of the pre-service yield on days in milk at
conception and gave a regression line of 176.9days—1.46
days per kg pre-service yield which indicated that the
highest yielding cows conceived earlier. Had higher
yielding cows conceived later, the implication would be
that the higher production totals attributed to later
conception would be due to the relative potential of the
animals, this result challenges that assertion.
Figure 1 shows the regression analysis of 305 day lactation
total against days in milk at conception. The results being
e o e 5 o T 11906kg + 7.42kg per DIM conceived.

Days in Milk at Conception Figure 2 shows the same results as above as an interval plot.

- i ) ; The number of animals in each sector (commencing at 0-50
Figure 1 The regression analysis of 305 day lactation total days pp) are 11, 76, 39, 14 and 12 with mean 305 day

The effect of Days in Milk at Conception on 305 Day Lactation Total
16000

15000

14000

13000

12000

305 Day Lactation Total (kg)

11000+

10000+

pgainstdaysinmilldcompleicdiafitonception yields 11868, 12419, 13088, 12988 and 13397 kg
respectively.
Lactation Totals for G by Days in Milk at C i
actation Totais for 9;;0" c"ffor‘(heﬁ‘g,:" Hicat Conception Conclusion The results for the effect of pre-service yield
14500 on days post partum at conception indicate that higher
yields were not significant in delaying conception within
14000 the study group. The figures demonstrate the effect of later

conception on 305 day yield. Lower lactation yields are
partly driven by cows which conceive at less than 76 days
post partum failing to complete a 305 day lactation,
however the continuation of increasing yields beyond this

13500

13000+

305 Day Lactation Total (kg)

12500 threshold indicates a potential cost in production of early
conception. As infertility has increased, shorter voluntary
2000y waiting periods have become normal, impacting further on

the 305 day lactation figures for the most fertile animals.
The results from this study are based on a relatively small
population, further work on a large study group is needed.

11500

0-50 51-100 101-150 151-200 201+
Days in Milk at Conception

Figure 2 Interval analysis of 305 day lactation total
against days in milk completed at conception
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Introduction Immunoglobulins are globular proteins and have many antimicrobial and other protective properties that aid
in establishing passive immunity. This is extremely important as the calf is born almost completely agammaglobulinemic,
the neonate is therefore entirely dependant on passive immunity to protect it from disease until its own immune system has
matured, which can be up to 4 months postpartum. The success of passive immunity is dependent on the calf receiving
adequate Ig from colostrum within 24 hours. After this time ‘closure’ occurs, whereby the intestine of the calf is no longer
permeable to the Ig macromolecules. Radial immunodiffusion (RID) is the gold standard for colostrum quality assessment.
This assay can take up to 24 hours to yield results and is also costly, therefore unsuitable for quick on-farm assessment of
colostrum (Bielmann et al., 2010). Brix refractometry has been used successfully for Ig assessment in mares (Chavatte et
al., 1998) and Holstein cows (Bielmann et al.,2008), however to date has not been used on Jersey colostrum. The aim of
this study was to validate the use of a digital Brix refractometer to assess Jersey colostrum quality by comparing readings
with those obtained from RID.

Material and methods 22 samples of frozen Jersey colostrum were used. The colostrum samples, along with PBS, 2%
acetic acid and SRID buffer (IDBiotech, France) were all brought to room temperature before use.

Each colostrum sample was first analysed 3 times using a digital Brix refractometer (Atago PAL-1, Tokyo), and an average
obtained.

For RID analysis, the colostrum samples were centrifuged at 1865rpm for 15 minutes, and the fat layer removed. The
dilution factor was adjusted to compensate for the difference in consistency, and to ensure precipitate rings were within the
range of the IDRing Viewer (IDBiotech, France) The colostrum samples were therefore initially diluted 1:4 with PBS, then
50ul of the dilution 1 was then further diluted 1:100 with 4950ul of PBS. These were then diluted by a further factor of 10,
with 50pl of dilution 2 and 450u1 of SRID buffer 1X. They were manually homogenized before each dilution.

Wells 1, 2, 3 and 4 of the IDRing test plates were filled with 15ul of standard 200pg/ml, 100pg/ml, 50pg/ml and 25pg/ml
respectively. Wells 5-10 of the test plates were filled with 15ul of the samples. Any unused wells were filled with 15ul of
deionised water. The test plates were placed in humid boxes and incubated at 35°C £ 5°C for 20 hours. The test plates were
removed from the humid boxes and filled with 2% acetic acid solution (approximately Sml per plate), and incubated at
room temperature for 1 minute. The plates were drained and the agar gel rinsed twice, then filled with distilled water before
incubating at room temperature for a further 15 minutes. The plates were drained and the wells filled with distilled water to
enable ease in measurement of the precipitate rings on the IDRing Viewer. The diameters of the precipitate rings formed
around each well were measured using a ruler, including those of the standards. To avoid parallax error, one eye was closed
for measurement.

Results Pearson’s correlation was used to measure the strength of the relationship between the two methods (Figure.1), and
the correlation was found to be significant to P<0.01 (r = 0.668).

400000 - y=9174.4x- 120429

R?*=0.4469
350000 - <

300000 -
250000 -
200000 -
150000 -

SRID reading {pg/ml)

100000 -|
50000 -
0 ; . > . ; . . .
0 5 10 15 20 25 30 35 40
Brix refractometer reading (%)
Figure 1 Relationship between sRID readings and Brix refractometer readings

Conclusions There was a relationship between results using both methods. Further research should be undertaken to
confirm this relationship and validate the Brix method for use on Jersey colostrum. This method requires minimal amounts
of colostrum to provide results, while also being both rapid and relatively low cost; providing a quick and easy method of
assessing colostrum quality.
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Introduction Snail farming is environmentally sustainable venture and can be done with little skill (Akinnusi 1998). The
protein content of snail meat is between 16 and 18% which compares well with other livestock's products like mutton, beef
and pork (FAO 1986). There are recent research findings on the use of pawpaw leaf and fruit, cocoyam tubers and mango
fruits for feeding snails (Awah, 1992) but there is a paucity of information on the use of the Alchornea cordifolia leaf meal
(ACLM) in the diet of snails despite its nutrient content (Alikwe and Timibite, 2012). Hence this study was conducted to
investigate growth and carcass analysis of snails fed ACLM

Material and methods The experiment was carried out at the Snail unit of the Livestock Production Technology
Department of Niger Delta University, Wilberforce Island Bayelsa State located on Latitude 4° 15° North, 5° 23’ South and
longitude 4° 22’ West 6° 45’ East in the humid zone of South- South Nigeria. 150 growing snails (Archachatina
marginata) of mean weight 62.20g (range: 53.23 to 68.07g) were used for the feeding trial. A completely randomized
design was used for the study. The trial had 5 treatments:0% ACLM, which served as control, 3, 6, 9, 12% ACLM
replacing soybean Each treatment was replicated three times with 10 snails per treatment / replicate. The feeding trial lasted
for 56 days. The snails were reared in a cage with 0.25 x 0.25 x 0.5m® compartments. The bottom of the cage was filled
with moist sandy loam soil to a depth of 15cm and the top was covered with mosquito net reinforced with wire netting for
aeration. The ACLM was prepared by harvesting Alchornea cordifolia leaves on the University campus then chopped air
dried, milled and sieved to obtain the powdery meal. The feed intake was taken on a daily basis by subtracting the left over
from the feed offered. The weight gain, shell length, shell thickness and mortality were recorded on a weekly basis. At the
end of the feeding trial, 6 snails were randomly selected from each treatment for carcass analysis. The snails were killed by
breaking the shell. The foot (edible portion), the shell and the visceral material were weighed separately. Data on
performance and carcass characteristics were subjected to Analysis of Variance (ANOVA) in SPSS Program Version 16
software were calculated as Standard Errors of the Mean (SEM), while Duncan’s Multiple Range Test (DMRT) was used
in assessing the significant differences among the treatment means. Significant was accepted at 0.5% level of probability.

Results The summary of the performance of snails fed different levels of ACLM. Snails fed 12% ACLM diet recorded loss
in mean weight (-07g) of whole snail. The weight of whole snail consistently decreased with increase in ACLM level of the
concentrate diets. This suggested that higher inclusion of ACLM in the concentrate diets fed to snails did not enhance
(P>0.05) weight of whole snails. Inconsistent growth response was observed in snails’ performance in terms of the weight
of edible snail meat, feed intake, and feed conversion ratio. Snails did not differ (P>0.05) in these performance
characteristics except in feed intake (P<0.05). Snails fed 0% ACLM gained the highest weight of edible snail meat

Table 1 Carcass Characteristics of African Giant Land Snail fed with ACLM supplement.

Parameters 0%ACLM 3%ACLM 6%ACLM 9%ACLM 12%ACLM
Feed intake (g/snail) 6.05+0.56° 4.25+0.31° 2.97+0.24° 2.00+0.12° 1.26+0.06
Final weight (g/snail) 68.62+1.11° 67.75+5.13° 64.27+0.67 63.47+0.87° 62.47+1.31°
Initial weight (g/snail) 62.63+8.5 60.83+6.7 57.23£5.6 53.23£3.0 68.07+6.0
Weight gain(g/wk) 0.75+0.01° 0.87+0.02° 0.88+0.01° 1.28+0.04° -0.7+0.01¢
Carcass weight (g/snail)  21.10+1.2 19.30+2.4 19.27+1.3 16.27+1.8 14.20+0.4
Shell thickness (mm) 0.26+0.004° 0.28+0.003% 0.29+0.007¢ 0.23+0.009° 0.27+0.001%
Shell length (cm) 4.38+0.022a° 4.39+0.03" 4.37+0.05" 4.3140.025"  4.23+0.03a
GIT (g/snail) 0.70+0.3 0.60+0.1 0.83+0.2 0.60+0.1 1.17+0.4
DM feed conversion 8.07° 4.90° 3.40° 1.56¢ 1.8¢

¢ means with different superscript along rows are significantly different (p<0.05).

Conclusion The results obtained in the study indicated that whole snail weight decreased consistently with increasing
ACLM content. Snails fed 3-6%ACLM concentrate diet had the highest mean weight gain. Snail’s growth response to
weight of edible meat, shell, feed intake, and feed conversion ratio were inconsistent in pattern. So we conclude that
ACLM should be used as a feed additive not as a meal supplement due to its high content of bioactive/anti-nutritive content
though well tolerated by Ruminants
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Introduction A major problem of rabbit production in Nigeria and other African nations is the acute shortage of maize
because of stiff competition for its use in the industry and for human consumption. Renewed efforts are neccessary to
explore and popularise the use of alternatives like sorghum and wheat in cheap diet formulations for rabbits which are not
totally new, but practitioners are not just familiar and thus, not so comfortable with their use, coupled with the potential
problem of non starch polysaccharides in wheat and presence of tannin in red sorghum variety FAO (1981). The present
study therefore determined energy utilisation by growing rabbits fed diets containing maize, wheat and sorghum or their
combinations with or without enzyme supplementation.

Material and methods Six-week old cross bred growing rabbits with weight range of 500 to 600g were allotted to eight
experimental diets with eight rabbits per diet. The rabbits were raised individually in cages with separate feeders and
drinkers and with devises for separate collection of faeces and urine. D; had maize as the major energy source, D, and D;
consisted of wheat and sorghum completely replacing maize respectively while D4 had 50% of wheat and 50% of sorghum
replacing maize. D; to Dy were without enzyme while Ds to Dg are of the same composition with D; to D4 but with enzyme
supplementation {which contains endo-xylanase (EC 3.2.1.8) produced from the Bacillus subtilis at the rate of
100g/1000Kg Feed}. Metabolic study was carried out on individual rabbits in which the rabbits were acclimatised for
seven days, followed by another seven days of urine and faecal collection when the animals were given known weights of
respective experimental diets. The faeces so collected were dried (65°C) until a uniform minimum moisture content (<
10%) was achieved. The well labelled, dried samples of feed and faeces were analysed for gross energy (GE) (Gallenkamp
adiabatic bomb calorimeter). The GE intake, faeccal GE, digestible enregy (DE) and metabolisable energy (ME) were
calculated. The expermental design was a 2 (with or without enzyme) by 4 (maize, wheat, sorghum and wheat + sorghum
inclusion) factorial and was analysed as such using ANOVA. Significant means were separated using Tukey’s comparison
test at P<0.05).

Results Rabbits fed un-supplemented sorghum diet and xylanase supplemented maize diet had the highest (p<0.05) GE
intake (MJ/day), DE (MJ/day) and ME (MlJ/day) values, followed by the group fed xylanase supplemented wheat +
sorghum diet and also in all the measurements above. Other measurements, such as feed intake, diet GE, daily faecal
output, faeccal GE (both MJ/Kg and MlJ/day), DE (MJ/Kg), ME (MJ/Kg), DE:GE, ME:DE, and ME:GE were not
significantly influenced (p>0.05) by the interaction of energy sources and enzyme supplementation.

Table 1 Effect of energy concentrates and xylanase supplementation on energy retention of rabbits fed experimental diets

Without Enzyme With Enzyme
Parameters Maize Wheat Sorghum Wheat+  Maize Wheat Sorghum Wheat + SEM
Sorghum Sorghum
Feed Intake gDM  39.95 3858  53.37 30.08 5223 2415 22091 45.29 4.18
Diet GE MJ/Kg 1199 1207  11.75 11.88 1199 1207 1175 11.88 0.11
GE Intake MJ/day ~ 0.48° 0.47° 0.63* 0.36 0.63* 0.29%  0.27° 0.54° 0.05
Daily Faecal gDM  14.18 11.69  16.53 14.78 1892 1090 538 14.59 1.45
Faecal GEMJ/Kg  1.07 1.06 1.06 1.05 1.06 1.05 1.04 1.05 0.03
Faecal GE MJ/day ~ 0.15 0.12 0.18 0.16 0.20 0.11 0.06 0.16 0.02
DE MJ/day 0.33¢ 0.35° 0.45° 0.20¢ 0.43° 0.18%  0.21¢ 0.38" 0.03
DE MJ/Kg 10.93 11.01 10.69 10.83 10.93 11.02  10.71 10.83 0.04
ME MJ/day 0.32¢ 0.34° 0.44° 0.19¢ 0.42° 0.17%  0.20¢ 0.37° 0.05
ME MJ/Kg 10.09 1021  9.76 9.93 10.05 10.12  9.69 9.83 0.07
DE:GE % 68.75 7447 7143 55.56 6825  62.07 7778 70.37 247
ME:DE % 96.97 97.14  97.78 95.00 97.67 9444 9524 97.37 0.47
ME:GE % 66.67 7237  69.84 52.78 66.67  58.62  74.07 68.52 2.51

aed Means on the same row having different superscript are significantly different (P<0.05); SEM= Standard error of means

Conclusions The main indices of energy utilisation (GE intake, DE and ME) showed that the rabbits utilised supplemented
maize and unsupplemented sorghum diets better than wheat-containing diets. It is therefore advisable to use appropriate
enzyme (Xylanase) when maize is to be employed as energy source. On the alternative, sorghum grains can be used
effectively without addition of xylanase. Wheat appeared to be a poor substitute for maize irrespective of xylanase
inclusion.

Acknowledgement Prof. M.O. Ozoje, Animal Breeding and Genetics Department, FUNAAB assisted during the statistical
analyses
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Introduction In livestock enterprises, one of the most important factors determining profitability is to achieve optimal
levels of feeding. This aim is most problematic during the dry season when available feed is scarce and of low quality. A
"staircase" growth pattern is observed when animals are not adequately fed during the dry season. Therefore, livestock
farmers are facing their biggest challenge during the dry season (Ikhatua and Adu 1984). Hay has been considered the
mainstay diet for ruminant livestock during dry season in Nigeria, as there are usually excess forages during the rainy
season and to have these ruminant animals in maintain their body weight in this season of the year effort have to be put in
place to conserve the excess for the period when the forages especially the natural pasture will be deficient in quality and
quantity. This study is aimed at evaluating the proximate composition and in vitro post incubation parameters as influenced
by animal manure and sampling time.

Material and methods The experiment was conducted at the Organic Research farm and laboratory of the Department of
Pasture and Range Management, Federal University of Agriculture, Abeokuta, Nigeria to evaluate the effect of animal
manures and sampling time on the proximate composition and in vitro gas production post incubation parameters of P.
maximum (Ntchisi). The forage (Panicum maximum var. Ntchisi) was sourced from the Organic Research Site of the
Federal University of Agriculture, Abeokuta, Ogun State, Nigeria, five manure types (cattle, swine, poultry, goat and
control) was used in the experiment with four replicates. The forage was harvested after 8 weeks of re-growth at about
15cm above ground level. The forage was chopped to about 10cm and air dried to reduce the moisture content and stored.
Storage duration (0, 6 and 12 weeks) was also considered and the hay was milled at the respective weeks for the proximate
analysis and in vitro digestibility. The DM content of silage samples was determined by drying in a forced-air oven at 60°C
until constant weight was achieved. After drying, samples were ground to pass a 2 mm sieve. The crude protein (CP), ether
extract (EE), and ash were determined according to AOAC. The in vitro gas production to estimate the digestibility of the
grasses with different manure was determined and metabolizable energy (ME) and organic matter digestibility (OMD)
according to the procedure of Menke and Steingass (1988) while short chain fatty acid (SCFA) was estimated according to
Getachew et al. (2004). In order to estimate methane production by the substrate and immediately after evacuation from the
incubator, 4 ml of NaOH (10 M) was introduced using 5 ml capacity syringe. A 5x3 factorial experiment measured the
effect of these five manures and three sampling times. Statistical evaluation was accomplished by Analysis of Variance
(ANOVA), Duncan Multiple Range Test, on 0.05 probability values using SAS ® 9.0 version

Results All the parameters determined and estimated are significantly (P<0.05) different except for the ash content. The
hay produced from swine fertilized grasses had the highest CP value (93.5 g/kg) and had the least value (4.5 ml) of
methane produced. The CP of the hay decrease significantly (P<0.05) with increase in sampling time and the methane
produced also followed same trend.

Table 1 Effect of manure type and time of sampling on the proximate composition (g/kg DM) and in vitro post incubation
parameters of P. maximum (Ntchisi) hay

Dry Crude Ether Ash GV ME SCFA OMD DMD Methane

Matter  Protein  Extract ml/200mgDM  MJ/kg  pmol g/kgDM  g/kgDM ml
Effect of manure type
Control 9433 78.4° 389" 81.8 32.3° 5.73%  05®  4704™  479.1° 7.1°
Cattle 946.7° 91.6°  47.4°  80.6 30.0® 633  0.7°  510.1° 607.2°  4.7°
Poultry 950.0" 88.4™ 313" 953 19.1° 485> 04>  421.0°  5274° 46"
Goat 9517 87.5® 37.8° 80.8 25.6° 6.64 0.7  524.1° 5927  4.9°
Swine 956.7° 93.5*  37.6™ 844 31.0" 6.46® 0.6  518.8° 610.3°  4.5°
SEM 4.0 3.1 6.16 71 1.74 0.78 0.1 48.8 31.9 0.9
Effect of sampling time
0 958.0° 114.0° 41.0° 862 13.3° 4.08° 0.26° 574.8° 623.1° 63"
6 946.0° 87.5°  52.8°  88.0 41.6° 7.90° 0.93*  611.2° 590.2  4.9°
12 945.0° 712° 219 795 27.9° 6.02° 0.61°  480.3° 500.1°  4.6°
SEM 3.0 73 33 53 321 0.44 0.08 275 29.0 0.7

¢ Means in the same column with different superscripts are significantly (P<0.05) different; GV=gas volume at 24 hours

Conclusion Hay produced from swine manure fertilized grasses have been found to have better quality in terms of the
crude protein and produced the least methane gas making it a superior forage resource with less energy loss.
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Introduction Despite many years of concerted efforts, mastitis remains the main health issue of dairy cows, worldwide
(Ruegg 2012). However, as the frequency of its clinical form has largely subsided, the main objective today is to reduce the
prevalence of subclinical mastitis which causes considerable economic losses by reducing both milk production and milk
prices (Biggs 2009; Blowey and Edmondson 2010). Somatic cell counts (SCC) are valuable in this respect and data
produced by official milk recording schemes are very effective tools in every-day management of the problem (Rhoda and
Pantoja 2012). The objective of this study was to evaluate the extent of subclinical mastitis problem in Greek dairy herds
and estimate the economic losses associated with it.

Material and methods Official individual cow monthly milk (ICMM) records (quantity, fat and protein percentage and
SCC) from 24 randomly selected dairy herds (out of a total of 135), keeping 1920 Holsteins, in Thessaly, Central Greece,
were used in this study. Testing period was January to December 2009; herd size ranged from 30 to 300 cows and mean
milk production was 8,000 kg per cow per year (3.8% fat, 3.2% protein). The official SCC threshold (400,000) and a
reasonable industry target of 150,000 (Ruegg 2012) were used for comparisons. ICMM records were classified in the
following four SCC clusters: a) <400,000, b) 400,000-800,000, c) 800,000-1,600,000 and d) > 1,600,000; then, the size
(expressed as % of total cows) and the contribution of each cluster in bulk tank SCC were calculated. Four 6-herd clusters
were formed based on mean annual SCC: a) “low”, b) “average”, ¢) “marginal” and d) “high”. Analysis of variance was
used to detect any relationships of individual monthly SCC cow classifications with milk production and fat and protein
percentage and herd SCC clusters with herd size, milk production and fat and protein percentage. Economic losses were
calculated as follows: a) Based on published data (Biggs 2009; Blowey and Edmondson 2010; Philpot and Nickerson
1991), milk production losses were considered to be 175 kg per cow per year at a mean annual SCC of 200,000 and then
increasing linearly by 70 kg for every 50,000 increase of SCC. b) Local 2009 milk and feed prices were used; half the
nutrients needed for the extra milk production were assumed to be provided from extra feed (300 € per ton of home-mixed
concentrates) and half were considered to be “saved” by reducing udder inflammation; milk price was set at 380 € per
1,000 of milk. c) A provisional penalty of 5 € and 10 € per 1000 kg of milk for herds with a mean annual SCC between
400,000 and 650,000 and >650,000, respectively, was also applied. Actual SCC of milk delivered to processors and actual
penalties were difficult to assess; most of the farmers used high SCC milk for feeding calves. No quality incentives for low
SCC milk and high solids milk were applied at the time.

Results Farm level analysis showed that only 15 herds had a mean annual SCC below the official threshold of 400,000
(mean 405,000). ICMM records of the four SCC clusters were 78.3%, 10.2%, 6.2% and 5.3%, respectively. Cluster (d)
(>1,600,000) contributed about 4.5% of total milk but around 40% of total somatic cells in the bulk tank. These are records
from either chronically/heavily infected cows or undetected (no forestripping) mild clinical mastitis cases. If milk from
these cows was excluded from the bulk tank, all herds would be below the SCC threshold of 400,000 (mean SCC of
218,000). An ICMM record with a SCC > 1,600,000 was also negatively correlated with milk fat percentage (-0.14%,
P<0.005). Mean annual SCC in “low”, “average”, “marginal” and “high” herds were 220,000, 307,000, 423,000 and
657,000, respectively. No statistically significant differences (P>0.05) were found regarding herd size, milk and fat and
protein percentages, probably due to the small sample size at herd level. Milk production of herds classified as SCC “high”
was, on average, 2.3 kg per cow per day lower than that of herds classified in the other 3 clusters (P<0.05). Mean economic
losses for the four herd clusters are shown in Table 1, based: a) on a target SCC of 150,000 and b) on mean SCC of herds
classified as “low”. Losses can be significant and comparable to those of low reproductive efficiency, especially for
“marginal” and “high” herds. With 2012 milk and feed prices losses reported in Table 1 would be about 5% higher.

Table 1 Economic losses (€ per cow per year) due to subclinical mastitis is Greek dairy herds relative to if mean annual
SCC were 150,000 or 220,000.

Herd clusters based on mean annual SCC

Low Average Marginal High
Mean annual SCC of 150,000 44 85 146 318
Mean annual SCC of 220,000 (“low” cluster) - 41 102 274

Conclusion Subclinical mastitis was a significant problem for 9 out of 24 herds (37.5%) in this study. Excluding high SCC
milk (>1,600,000) from the bulk tank seems to be an effective short term measure. Wider adoption of the well-known 5-
and 10-step prevention plans would be highly beneficial to dairy farmers.
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Introduction Rice straws in general have low nutritive value; thus the need to improve them is imperative as they are an
abundant crop residue. Harnessing legume/MPTs like Samanea saman and Stylosanthes hamata to provide the needed
energy, some minerals, vitamins and protein can improve microbial action and promote growth. Absorbed nucleic acid
purines are degraded and excreted in the urine as their derivatives, hypoxanthine, xanthine, uric acid and allantoin and
could be used to estimate the supply of microbial protein from the rumen to the intestine (Chen ef al., 1990; FAO/TAEA,
1997). The aim of this study was to determine the intake level and microbial protein supply when Samanea saman and
Stylosanthes hamata are fed to sheep.

Material and methods Four rumen fistulated Djallonké rams, with an average weight of 22.5 kg, and 30 months of age,
were used for the studies in a Randomised Complete Block Design (RCBD), (4 treatments) in a 2 x 2 factorial arrangement
of treatments. The factors were 2 types of foliage and 2 levels of offer with the periods (four 7-day periods) as blocks. Two
levels each (360 and 480 g) of the foliages Samanea saman and the Stylosanthes hamata were offered as supplements to
create four rumen environments. The treatments were designated Tsase0, Tsadg0, Tst360 and Tstago for 360 g Samanea saman,
480 g Samanea saman, 360 g Stylosathes hamata and 480 g Stylosanthes hamata, respectively. An initial 10 days were
allowed the animals to adjust to the diet followed by four 7-day periods, which were used for the measurement of feed
intake and collection of urine. The rams were housed in individual metabolism cages (0.7 m x 1.2 m). The cages were
provided with plastic buckets for water and had wooden feeding troughs. Microbial nitrogen yield was calculated according
to the equation of Chen and Gomes (1995) in the sheep. DM intake, excretion of urinary PD and microbial N supply data
were analysed as a Randomised Complete Block Design using analysis of variance and the PROC general linear model
(GLM) of SAS (2002).

Results Microbial nitrogen reaching the duodenum was significantly (P<0.05) different between the two foliages and also
between the two levels of offer for both. MN production was significantly (P<0.01) higher (18.5 g d') for Tgasso and
significantly (P<0.01) lower (15.6 g d) for Tsrse. The EMNS was similar (P>0.05) for the two levels of offer for
Stylosanthes hamata and significantly (P<0.05) higher for the lower level of offer of Samanea saman. MN production was
higher (18.5 g d) for Tsasso due to higher efficiency of microbial protein production leading to higher urinary PD
excretion by the sheep. This could also be due to the higher dry matter intake, which was expected to induce higher
microbial synthesis (Makkar et al., 1988).

Table 1 Urinary excretion of purine derivatives in sheep fed the experimental diets.

TSA36O TSA480 TST360 TST480 LSD FxL
TOTAL INTAKE 1,038.4° 1,184.7° 1,009.4° 1,080.7° 35.9 *
DOMR (g d™) 498.0° 577.0° 487.2¢ 513.1° 10.05 o
MN (g d™) 15.9° 18.5° 15.6° 16.4° 0.32 ok
EMNS (g N kg DOMR) 32.0° 32.0° 32.0° 32.0° 0.002 *
P, (mmol d") 21.9° 25.4° 21.4° 22.6" 0.44 *
PD, (mmol d) 20.4° 23.3° 20.0¢ 21.0° 0.37 *
A. (mmol d™) 17.4° 19.8* 17.0¢ 17.8° 0.32 *
UA, (mmol d') 3.1° 3.5 3.0° 3.2° 0.06 *

* P<0.05; ** P<0.01; LSD, Least significant difference. Tgr, treatments with Stylosanthes; Tsa, treatments with Samanea.
ab.¢dyeans within rows with different superscripts differ significantly (p<0.05).

DOMR, digestible organic matter fermented in the rumen. MN, microbial N. P,, purine absorbed. EMNS, efficiency of
microbial N supply. PD,, purine derivative excreted. A., allantoin excreted. UA., uric acid excreted.

Conclusions Samanea saman foliage elicited high voluntary intake and higher microbial N (protein) production than
Stylosanthes hamata foliage.
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Introduction The efficiency of utilisation of nitrogen (N) is a nutritional variable used to describe the production
efficiency and the effect of N excretion on the environmental footprint (N pollution to ground and surface water and N,O
emissions) of cattle production systems. There is ample information available in the literature on N utilisation of adult
cattle. However, there have been few studies involving systematic measurements of N utilisation in young cattle at different
stage of growth. The objectives of the present study were to investigate effects of gender of young Holstein cattle on N
utilisation at different ages and to use these data to develop relationships between N intake and excretion.

Material and methods Twenty Holstein cattle (10 male steers vs. 10 heifers) at age of 5 months were selected for a 4
periods study (28 d/period) with measurements taken at age of 6, 12, 18 and 22 months, respectively. The animals were
blocked into 10 pairs (steers vs. heifers) according to birth date, birth and weaning weights, growth rate and body condition
score. Nitrogen intake and output data were measured for 4 days at the end of each period when they were housed in
calorimeter chambers for measurements of gaseous exchange and energy utilisation (data reported elsewhere). Prior to the
4-day measurements, they were housed in a cubicle accommodation for 20 days, metabolism units for the next 3 days, and
then chambers for 1 day. All cattle were allowed free access to water and offered a single diet for ad libitum intake once
daily at 0900 h. The diet offered was a typical mixed ration of grass silage and concentrates used on UK commercial farms.
A single grass silage was used in all 4 periods with the silage offered during the final 8 d boxed in an evacuated condition
at the beginning of each period to maintain its quality. The concentrates were based on barley, maize, sugar beet pulp and
soybean meal. All data were analysed using one-way ANOVA and the linear regression technique was also used to develop
relationships between ME intake and energy balance. The statistical programme used was Genstat 6.1 (6th edition; Lawes
Agricultural Trust, Rothamsted, UK).

Results The period mean data on N intake and outputs and the efficiency of N utilisation are presented in Table 1. Animal
gender had no significant effect on N intake or manure N output in any period with an exception of steers having
significantly higher N intake than heifers at age of 18 month (P < 0.05). The combination of data with heifers and steers
demonstrated a linear reduction in N retention/N intake and a linear increase in manure N/N intake with growth of the
animals. The regressions using all 4 period data found that there was a significant relationship (P < 0.001) between N
intake (x, g/d) and N output (y, g/d) in faeces (y = 0.27 x + 5.46, R* = 0.69), urine (y = 0.59 x — 34.0, R* = 0.71) or both
faeces and urine (y = 0.86x — 28.5, R* = 0.84, Fig. 1).

Table 1. Mean data on N intake, outputs, and utilisation efficiency

6month  12month 18 month 22 month

Nintake and outputs (g/d) g 200 - x
Nitrogen intake 9.1 170 187 205 ¢ @
Faecal nitrogen 334 49.7 50.1 654 g
Urinary nitrogen 23.1 624 9.7 92.5 h
Manure nitrogen 56.5 112 130 158 ﬁ 100 - ® Heifer
Nitrogen retention 426 584 57.0 473 a

N utilisation efficiency M x X Steer
Faecal N/ Nintake 033 0.29 0.27 0.32 0 T T
Urinary N/ Nintake 023 036 043 045 50 150 250
ManureN/Nintake 057 066 070 077 Nitrogen intake (g/d)
Nretention / N intake 043 0.34 030 023  Fig 1. Relationship between N intake and manure N

Conclusions A range of linear relationships have been developed to predict N excretion for young Holstein cattle. These
data may enable beef and dairy production industries to develop appropriate mitigation strategies to reduce the
environmental footprint of cattle production systems.
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Introduction The dwindling nutritive quality of available pasture grasses for sheep feeding particularly during the dry
season is a major factor limiting efficient sheep production. Sheep producers are faced with the challenge of searching for
alternatives to the use of expensive conventional concentrate supplements. Browse species have played significant roles as
supplements to low quality grasses but few of the browses are being utilized inspite of the vast array of tree species. This
could partly be due to deficient information on the nutritional value of these species. The aim of this present study was to
evaluate the nutritional potentials of Moringa oleifera leaves (ML), twigs (MT) and pods (MP) as supplemental feed for
sheep.

Material and methods Samples of ML (n=8), MT (n=8) and MP (n=8) were harvested from different Moringa oleifera
tree stands. Separation into the different aerial parts was carefully done by hand picking. Samples (n=8) of Panicum
maximum (PM) grass was harvested from different pasture areas. Harvesting was done during the dry season. All fresh
samples harvested were weighed and oven dried at 60°C to constant weight for dry matter determination. Dried samples
were then milled through a 2 mm sieve for proximate (AOAC, 2000) and fibre fraction (Van Soest ef al., 1999)
determination. For in vitro digestibility study, samples of PM were mixed with ML, MT and MP in the ratio 70: 30,
respectively. Three West African dwarf (WAD) sheep were used as donors of rumen liquor. The sheep were previously fed
with 40% concentrate (40% corn, 10% wheat offal, 10% palm kernel cake, 20% groundnut cake, 5% soybean meal, 10%
dried brewers grain, 1% common salt, 3.75% oyster shell and 0.25% fish meal). Rumen fluid was collected from the
animals, within 15 min before the morning meal into thermo flasks and strained through four-layered cheesecloth and kept
at 39°C soon after collection. All laboratory handling of rumen fluid was carried out under a continuous flow of CO,.
Incubation of weighed (200 mg) samples was carried out according to Menke and Steingass (1988). The rumen liquor and a
buffer solution were mixed in the ratio 1:2 (v/v), respectively. Incubation was carried out at 39°C and the volume of gas
production was measured at 3 h interval from 3 to 48 h. Three blanks containing 30 ml of medium only were included in
the run. Average volume of gas produced from the blanks was deducted from the volume of gas produced per sample.
Indicators of energy value which included the organic matter digestibility, OMD (Menke and Steingass, 1988) and short
chain fatty acids, SCFA (Getachew et al., 2000) were estimated at 24 h post gas production. Data were analysed for each
observation (n=8) using the analysis of variance (ANOVA) with the Panicum maximum and Moringa oleifera mixtures as
fixed effects.

Results Supplementation with Moringa oleifera leaves, twigs and pods resulted in higher crude protein (P < 0.05) relative
to sole Panicum maximum. Gas production, organic matter digestibility and short chain fatty acid production values were
higher with supplementation than without supplementation. Supplementation with the leaves showed higher variation than
supplementation with twigs and pods.

Table 1 Supplementation effect of Moringa oleifera leaves, twigs and pods on proximate and fibre content (g/kg DM), gas
production (ml/200 mg), organic matter digestibility (g/kg) and short chain fatty acid production (i mol/g DM)

Proximate and fibre composition Incubation time Energy value

DM CP NDF 24h 48h OMD SCFA
Sole Panicum 356 81° 611° 14.6° 19.7¢ 325.0¢ 0.200¢
Panicum/Moringa leaves 323 131° 562° 30.3° 37.7° 465.0° 0.370°
Panicum/Moringa twigs 329 108° 578° 21.7° 29.0° 397.0° 0.260°
Panicum/Moringa pods 337 112° 582° 24.3° 30.3° 419.0° 0.310°
s.e.m 5.1 7.9 8.5 3.02 3.49 26.7 0.033

Conclusions These results show that Moringa oleifera leaves, twigs and pods have potentials as supplemental feed
resource for sheep. The higher crude protein content, gas production, organic matter digestibility and short chain fatty acids
with supplementation indicates better availability of nitrogen in the feed and improved utilization. The eventual
acceptability of the different parts of Moringa oleifera, particularly the pods merits further investigation.
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Management for the establishment of Moringa oleifera.
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Introduction Obesity has in the last few years become very widespread, both among adults and children. Obesity causes a
whole range of health problems from the predisposition for type 2 diabetes to cardiovascular and liver diseases. The trend
of earlier onset of obesity in childhood points to the possibility of influence of the caloric intake by the mother during
pregnancy and lactation on the development of early childhood obesity and on the offspring’s adult health (developmental
programming). There is debate regarding the relative importance of the intrauterine and neonatal environments (Sun et al
2012), hence there is a need for the creation of animal early-obesity models that can differentiate the two phases.

Material and methods NMRI (Harlan) mice were kept in a 12 hours light/dark cycle at a temperature of 21.5°C and
humidity of 35%. Nulliparous females were mated at around 9 weeks of age and at a minimum weight of 30g. After
detection of vaginal plugs they were housed in groups of 5 and fed high-caloric diet (cafeteria food: equal proportions by
weight of rodent breeding chow, chocolate and mixed nuts). The food consumption was measured of each ingredient
separately. At 16™ day of pregnancy females were transferred to individual cages where they stayed until the end of the
experiment. Litter size was adjusted to 5 (TEST) or 10 (CONTROL) pups within the first 24 hours of birth. A total of 20
pups, of which 11 were females and 9 were males, were involved in this preliminary experiment. At 16™ day of lactation
pups were euthanized by cervical dislocation and the weight of the pups and of subcutaneous adipose tissue, abdominal
adipose tissue, peri-renal adipose tissues, left kidney, right kidney, liver, gastrointestinal tract, spleen and heart was taken.
Statistical analyses were performed with Minitab 11 statistical package (Minitab Inc., USA). Data were analyzed by
General Linear Model and a two-way ANOVA (treatment x gender). The data are expressed as means + SD (standard
deviation). Results were considered significant when P<0.05.

Results The cafeteria diet was consumed in the proportions nuts>chocolate>chow. There was an overall significant effect
of the litter size reduction, resulting in increased body weight of the TEST pups (+59%, P<0.001, table 1). The values of
tissue and organ weight were body weight-corrected and expressed in grams per 10g of body weight. Weighing of the
adipose tissue during dissection showed that TEST pups had more subcutaneous adipose tissue (+154%, P<0.001) and
abdominal adipose tissue (+87%, P<0.001), but there was no significant difference in peri-renal adipose tissue. The body-
weight adjusted liver weight of TEST pups was also increased (+15%, P<0.01), but the body-weight adjusted heart weight
was decreased (-15%, P<0.05). The reduced litter size did not impact the weight of the kidneys, spleen and gastrointestinal
tract. There were no significant differences between the genders, except for some small changes in the distribution of
visceral fat.

Table 1 Influence of litter size on body weight (g) and body weight-corrected weight (g/10g) of some tissues/organs
Values are means and standard error, n=10 per group

Variable Weight S.C. adipose tissue ~ Abd. adipose tissue  Liver Heart
Litter size 5 15.89+0.25 1.27+0.03 0.15+0.02 0.39+0.01 0.05+0.00
Litter size 10 9.99+0.15 0.50+0.02 0.08+0.01 0.34+0.01 0.06+0.00
Significance P<0.001 P<0.001 P<0.001 P<0.01 P<0.05

Conclusions These results show that the reduction of litter size together with the mother’s high-caloric diet affects the
body weight and adiposity of the neonatal (sixteen-day old) pups. This represents a simple model for further investigation
of the relative impact of prenatal and postnatal nutrition on the early development of adiposity, and consequences for
metabolic disturbances in later life. In contrast to the recent report of Sun ef a/ (2012) where a maternal high fat diet fed
during lactation caused neonatal obesity irrespective of litter size, in our model the effect was only evident in the smaller
litter size. This suggests that the effect is a consequence of neonatal caloric intake, rather than a specific maternal dietary
component per se. The absence of difference in weight between the genders suggests that any sexual dimorphism in size,
weight and adiposity occurs later. Enlarged liver in the group with reduced litter size may have been due to fatty liver
(which was evident visually during dissection) but may also have involved stimulated growth to cope with the additional
metabolic load of the increased caloric intake. Decreased body-weight corrected heart weight suggests that heart growth
cannot follow the rapid growth of the obese body and may, therefore, be a predisposition for heart disease. This conclusion
remains tentative, since as a proportion of lean body mass the reduction in heart size did not achieve significance.
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Introduction The major histocompatibility complex (MHC) is the most diverse region of the mammalian genome.
Different alleles and genotypes influence susceptibility to infectious, parasitic and autoimmune disease. Pathogen-mediated
selection is largely responsible for the observed diversity but the precise selective mechanisms are unknown. The aim of
this project was to characterise MHC diversity as part of a larger project exploring the optimal use of the MHC in selective
breeding for disease resistance.

Material and methods Five cohorts of 200 Scottish Blackface lambs were studied in five consecutive years on an upland
farm in southwest Strathclyde. DNA was extracted from peripheral blood and typed for genetic variation by direct
sequencing of PCR amplicons. Five loci were studied: DRB1, DQAI, DOBI, DQA2 and DQB2. Gene frequencies and
linkage disequilibrium were estimated with the allele procedure on SAS 9.3.

Results The number of distinct alleles ranged from 11 in DQA1 to 21 in DOBI. There was a null allele at each of the four
DQ loci. Gene frequencies varied from less than 0.001 to nearly 0.5. The most common allele was the null allele at the
DQAI locus. The number of potential haplotypes was calculated by multiplying the number of alleles at each locus. Of the
1,500,000 potential haplotypes only 30 were observed in our sample of Blackface sheep indicating extremely high levels of
linkage disequilibrium. The proportion of heterozygotes at each locus ranged from 0.75 to 0.85. Diversity was higher for
the B loci than the A loci.

Discussion The ovine MHC was more diverse than comparable human populations as assessed by the number of alleles but
less diverse when assessed by the number of haplotypes. High levels of linkage disequilibrium can be maintained by
selection but probably also reflect the harem structure of sheep populations. The next stage of this project is to use these
results to fine-map the previously reported MHC gene for nematode resistance and explore the way selection acts to
maintain MHC diversity.
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Introduction Detecting some of the genes that influence disease resistance would improve our understanding of the
processes that cause disease and also simplify disease control. Genes within the Major Histocompatibility Complex (MHC)
are strong candidates for disease resistance and they have been intensely studied for a long period. Recently several groups
working independently have reported the existence of alleles within the MHC that are associated with enhanced resistance
to nematode infection. The aim of this project is to describe the DQA1 locus and its association with FEC.

Material and methods All sheep were Scottish Blackface from a commercial upland farm in Southwest Strathclyde,
central Scotland. All lambs were kept on the same field after weaning at three or four months of age until the grazing
season. A total of 881 genomic DNA were extracted. Two specific PCR primers NikDQAI F
(ACTGGCCACAAATGAAGCCCACAA) and NikDQA1 R (AGAAGGCAGAAGATGAGGGTTCAG) were used to
amplify the second exon of the ovine DQA1 gene. All PCR products were directly sequenced from genomic DNA. Faecal
egg counts were estimated every 28 days from May until October. Sequence alignment, translations and comparisons were
carried out using CLC Genomic Workbench version 5.1 (CLC bio, Denmark). The allele procedure on the SAS suite of
statistical programs version 9.3 (SAS Institute, Carolina) was carried out to estimate the DQA1 allele frequencies among
lambs.

Results Figure 1 shows the DQAT alleles present in Scottish Blackface sheep in this study. There were 11 alleles with the
gene frequency ranging from 0.001 to 0.5. The most common allele was null (01) followed by Z28418 (02) and M33304
(03). In this population, Ovar DQB1 locus exhibited low diversity compared to DRB1. Figure 2 illustrates the effect of
DQAL alleles on the log egg count. The alleles have been compared to the null allele which has been set to zero. It can be
seen that all alleles except ¢ and g alleles negatively associated with FEC. This indicated that the null allele was relatively
susceptible in this population, however none of the association were statistically significant. Overall the effect of DQA1
was weaker than other loci within MHC.
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Figure 1 Comparison of alleles frequencies Figure 2 The effect of DQAL alleles on log
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Conclusion There are fewer alleles at the DQA1 locus than the DRB1 locus indicating that DQA1 is less diverse than
DRBI1. None of the allele were significantly different from allele a. These results indicate that the mutation or mutations
responsible for the association between the MHC class Il region and resistance to nematodes is unlikely to lie within DQA1
locus.
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Introduction Major histocompatibility (MHC) molecules are encoded by highly polymorphic genes, and are known to play
an important role in the immune defence of many vertebrates, including commercial species such as sheep and cattle. The
exact nature of the biological forces driving this extraordinary diversity is still not fully understood. It has been suggested
that pathogen-mediated selection is the main force maintaining MHC polymorphism, with heterozygote advantage being a
possible explanation for how balancing selection could operate. Different models for heterozygote advantage have been
proposed in recent decades.

Our objectives are to explain whether and to which extent heterozygote advantage is capable of maintaining the
polymorphism of the MHC genes, and which of the proposed models fits observed data best.

Material and methods We ran stochastic simulations of an allele-based model over evolutionary time scales to explore the
evolution of MHC genes of the bovidae family. This enables us to compare alternative models of heterozygote advantage in
terms of allele numbers and other features, and also gives insights important for practical applications. Simulations start
with a single allele at the emergence of the bovidae family; over the time span of many million generations allele numbers,
amino acid sequences encoded by MHC alleles and other allele properties are tracked.

The simulation assumes discrete generations and adjusts allele frequencies according to their relative marginal fitnesses,
taking possible mutations in the current generation into account. Variable initial conditions in terms of allele fitness
variation, the amount of heterozygote advantage and population size were explored for different popular models of
heterozygote advantage. Parameterisation, where appropriate, was taken from biological data (Stear et al, 2005); however,
there is hardly any such data on some of the parameters. In these cases a broad range of parameter values had to be
explored. The results of these simulations are compared to observed data.

Results The predicted number of coexisting alleles in the divergent allele advantage model of Wakeland et al. (1990) is in
the same order of magnitude as allele numbers found on MHC loci of sheep, with many hundred alleles being predicted for
population sizes of 100 million animals and more. Additionally, the distribution of the age of the final set of alleles, as well
as the level of heterozygosity are corresponding well with existing biological data for this model. Other models, however,
differ considerably in many important features of MHC genes.

Furthermore, our findings confirm theoretical expectations of a strong dependency of the final set of MHC alleles on
population size; other parameters of importance are the amount of heterozygote advantage, and the variation in fitness of
newly mutated MHC alleles.

Table 1 presents the dependency of allele numbers on population size for a specific set of parameter values in an exemplary
overview.

Tablel Dependency of allele numbers on population size — divergent allele advantage model

Population Size Heterozygote Advantage Allele Fitness Variation Number of Alleles
25,000 ~50% +/- 16% ~5

100,000 ~50% +/- 16% ~10

250,000 ~50% +/- 16% ~15

1,000,000 ~50% +/- 16% ~30

2,500,000 ~50% +/- 16% ~ 60

Discussion The divergent allele advantage model of Wakeland et al. (1990) is closest to our biological observations. We
argue that this model is currently the best representation of how heterozygote advantage operates in MHC genes.

Our results have wide-ranging consequences for both livestock breeding and conservation. For example, schemes to breed
animals for disease resistance could be adapted to give more emphasis to heterozygosity, and, particularly, allelic
dissimilarity. In terms of conservation genetics, the divergent allele advantage model suggests that populations may be
more vulnerable to contractions in the size of the gene pool.
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Introduction Leptospirosis is one of the most geographically distributed zoonotic diseases and occurs following exposure
to pathogenic species of Leptospira. Leptospires colonise renal tubules of reservoir hosts, which include domestic and wild
animal species, from which they are excreted via urine into the environment. Disease transmission occurs through contact
with contaminated urine or contact with contaminated water sources. Currently, the genomes of 5 pathogenic strains of
leptospires have been sequenced. Whilst recent work has demonstrated that leptospires regulate gene and protein
expression in response to environmental signals, relatively little is known about mechanisms of gene regulation in
leptospires and to date, no small RNAs have been identified.

Objectives Characterisation of the transcriptome of pathogenic leptospires and validation of expression of putative small
RNAs

Methods RNA-Seq data (6 biological replicates) characterising the transcriptome of Leptospira interrogans serovar
Copenhageni strain FIOCRUZ L1-130 was visualised using IGB Viewer. Analysis revealed non-annotated regions of the
genome with high transcriptional activity. These transcripts are predicted to encode a series of novel small RNAs.
Preliminary characterisation of these small RNAs was carried out in silico and their expression validated using quantitative
reverse-transcriptase PCR.

Results and Discussion 12 novel RNA transcripts were identified in non-annotated regions of the genome. The expression
of 9 of the 12 non-annotated transcripts identified was validated by quantitative reverse-transcriptase PCR. Four transcripts
show sequence homology to known small RNA families including tmRNA, PyrR, RNAseP and Cobalamin. The transcripts
are unique in their conservation amongst Leptospira interrogans and show homology within Leptospira biflexa and
Leptospira borgpetersenii. This suggests a regulatory mechanism for gene expression which enables Leptospira to adapt to
environmental cues such as those encountered within a host during infection.

Further characterisation of these novel small RNAs will provide insights into their function and facilitate a greater
understanding of pathogenic mechanisms of leptospirosis.

Non-annotated Transcript (tmRNA)
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Figure 1 IGB visualisation of RNA-Seq data identifying a novel small tmRNA in the genome of Leptospira
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Introduction ‘Salmonella Typhimurium — like’ (‘STM-like’) strains also called ‘monophasic Salmonella’ strains with an
antigenic formulas 1,4,[5],12:i:- have become a major concern of the EU Community Reference Laboratory for Salmonella
as since 1990 isolates with this serotype have been responsible for outbreaks in several EU and non-EU countries. These
emerging 1,4,[5],12:i:- isolates that are not fully typeable, can not be called S. Typhimurium and can not be officially
reported as S. Typhimurium. In the Europe these isolates are generally of phage type DT120 or DT193 and appear to be
replacing DT104 as the dominant phage type associated with multi-drug resistance (MDR).

Material and methods Using next-generation sequencing (NGS) technology we have used whole genome sequence
variation to determine the phylogenetic relationship of 127 monophasic Typhimurium isolates from animals in the UK from
1995-2010 and from human clinical cases of disease from 2007-2010. Short [llumina-generated reads were mapped to the
finished reference genome of S. Typhimurium strain SL1344 using smalt software (for mapping DNA sequencing reads)
and single nucleotide polymorphisms (SNPs) identified. Based on the SNPs discovered, phylogenetic relationship of these
strains was infered using RAXML and the phylogeny was displayed using Dendroscope or Figtree software.

Results Deletion within the fljA4, fIjB, hin region is responsible for the monophasic phenotype. Deletion at this locus is
variable within the monophasic clade and appears to be under ongoing rearrangement during the clonal expansion (Fig 1).
This could indicate an evidence for ongoing selection. Most S. 4,5,12:1:- isolates encode a novel genomic island (designated
SGI-2) encoded at approximately 4.5Mb that encodes heavy metal resistance genes (Fig 1). Time-dependent phylogenetic
analysis (using Bayesian MCMC analysis) applied to date branches on the phylogenetic tree for the DT193 epidemic
strains showed that the vast majority of the monophasic isolates collected after 2005 were from a single distinct clade.
These were largely DT193. However, earlier monophasic isolates (pre-2005) were from several different clades some of
which include well-characterised isolates such as DT104, LT2 and ATCC14028. DT193 isolates from before 2005 were
from a distinct clade and were not direct ancestors of the current DT193 epidemic, indicating that DT193 is a polyphyletic

phagetype.
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Figure 1 Artemis comparison tool (ACT) view comparing the whole genomes of S. Typhimurium SL1344, S. 4,5,12:1:-
L0050609, LT2 and DT104

Conclusion Bayesian phylogenetic analysis using BEAST indicate a clonal expansion of a clade of S. Typhimurium
beginning in about the year 2000, that are phylogenetically distinct from the epidemic DT104 clade and monophasic
isolates prior to the year 2000. Human isolates were more commonly associated with an older subclade containing many
pig isolates and more recently chicken isolates. Phylogenetically younger clades have a more diverse animal and few
human origin. Comparative genomics identified two novel genomic islands and a region encoding multiple antibiotic
resistance. The monophasic phenotype was due to multiple deletion events that occurred during the epidemic (Figure 1).
Novel diagnostic SNP array will be developed based on the discovered SNPs from the whole genome sequences.
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Introduction Polyphenol oxidase (PPO) in red clover has been shown to reduce both proteolysis and lipolysis in silo and
the rumen (Van Ranst et al. 2011). However all comparisons in vivo have compared red clover with other forages with
typically lower levels of PPO, which brings in other confounding factors as to the cause for the greater flow of
polyunsaturated fatty acids (PUFA) on red clover silage, other than just PPO. This study will compare two red clover
silages which when ensiled had contrasting PPO activities against a control of perennial ryegrass silage to ascertain the full
role of the enzyme in protecting PUFA across the rumen of beef steers.

Material and methods Six Hereford X Friesian steers (623 + 33.6 kg), prepared with rumen and duodenal cannulae were
allocated at random to one of three big bale silages: a high PPO red clover (RC+); a low PPO red clover (RC-) or perennial
ryegrass (PRG). All diets were offered at 14-15 g DM/kg live weight with the experiment consisting of two 3 x 3 Latin
Squares. Each period was 21 d consisting of 14d adaptation to the diet, 4 d faecal collection, 2 d duodenal sampling and 1 d
for rumen sampling. Digesta flow at the duodenum was estimated using a dual phase marker system with Yb(CH;COO),
and Cr EDTA as particulate and liquid phase markers, respectively. Lipid extraction and GC analysis was as described by
Lee et al. (2011). Statistical analysis was undertaken using ANOVA, blocking according to period + animal (Genstat 11.1).

Results All silages were well preserved with mean dry matter (DM) of 33.4, 39.8 and 57.0% for RC+, RC- and PRG,
respectively. PPO activity and phenol substrate concentration in RC before wilting was 69.4 and 20.8 ukatal/g DM and
2367 and 4100 pg/g FW for RC+ and RC-, respectively. Protein bound phenol (PBP; mg/g DM) as a measure of the degree
of oxidation and therefore PPO protection in the silages was however comparable for the RC silages: 10.2, 9.6 and 3.0 for
RC+, RC- and PRG, respectively. DM and fatty acid intake along with fatty acid flow and biohydrogenation are reported in
Table 1. Due to different fatty acid compositions of the silages there were differences in intake with subsequent differences
in fatty acid flow to the duodenum. Flow of C18:0 and C18:1 trans was comparable between PRG and RC+, with RC-
higher for all fatty acids other than C18:0. Biohydrogenation of C18 PUFA was significantly lower on RC silages
compared to the grass silage with no difference between RC+ and RC-.

Table 1 Effect of red clover silage with contrasting PPO levels versus grass silage on intake and ruminal fatty acid
metabolism

RC+ RC- PRG se.d P value Conclusions As  previously
DM Intake (kg/d) 9.26 9.40 8.76 0344 NS reported RC resulted in a lower
L biohydrogenation of C18 PUFA

Fatty acid intake (g/d) . .
] b b . than grass silages. Higher levels of
C18:0 stearic 4.56 4.64 284° 0145 e CI8 fatty acid flow on the RC-
C18:2n-6 linoleic 35.6° 39.3¢ 22.7° 1.06 ok diet compared to RC+ was driven
C18:3n-3 linolenic 70.8° 84.5° 59.7° 227 ok by higher substrate intakes. The
Total fatty acids 165° 189° 129° 521 ook lack of difference between RC-
Duodenal flow (g/d) El.ldh d RC+ f m tgms di (t)f
) . ab b a x iohydrogenation would indicate
C18:0 stearic 116 ) 131 ) 111 ) 6.68 " that the RC effect in reducing
C18:1 trans 12.2 17.0 11.8 0.83 biohydrogenation is not driven by
C18:2 CLA 1.50° 1.69° 0.43* 0.058  *xx* PPO and may be more a reflection
C18:2n-6 linoleic 8.58° 9.76° 3.93° 0.487  *** of differences in digestion kinetics
C18:3n-3 linolenic 16.2° 19.0¢ 534" 0782 HE between grass and RC silage.
Total fatty acids 261° 294 233¢ 141 However as PBP ‘levels were

similar between RC- and RC+ it

. S
Biohydrogenation (%) may reflect similar levels of PPO

C18:2n-6 linoleic 75.8* 75.1° 82.8° 0.16 * driven protection in both silages as

C18:3n-3 linolenic 77.0° 77.4° 91.1° 0.13 *orx a result of greater substrate

— . o < - concentration in RC- and the role

Values with different superscripts (*°) differ significantly (P<0.05). of non-PPO driven oxidation (Lee
etal.,2012).
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Introduction The efficiency of energy utilisation plays an important role in animal nutrition. A considerable volume of
research in energy metabolism of dairy cows has been undertaken over the last 3 decades. However, there is little
information available in terms of energy utilisation in young stock of Holstein cattle. The lack of such information may
impact on the development of appropriate rearing regimes for high genetic merit Holstein cattle. Consequently, the
objectives of the present study were to evaluate energy utilisation for young Holstein cattle at different stages of growth
and to use these data to quantify their maintenance energy requirement.

Material and methods Twenty Holstein cattle (10 male steers vs. 10 heifers) at age of 5 months were selected for a 4
periods study (28 d/period) with measurements taken at age of 6, 12, 18 and 22 months, respectively. The animals were
blocked into 10 pairs (steers vs. heifers) according to birth date, birth and weaning weights, growth rate and body condition
score. In each period, they were housed as a single group in a cubicle accommodation for the first 20 d, then transferred to
metabolism units where animals were tied individually in stalls for 3 d, before being housed in indirect open-circuit
respiration calorimeter chambers for 5 d, with measurements of feed intake for all 5 d, and faeces and urine outputs and
gaseous exchange during the final 4 d. All cattle were allowed free access to water and offered a single diet for ad libitum
intake once daily at 0900 h. The diet offered was a typical mixed ration of grass silage and concentrates used on UK
commercial farms. A single grass silage was used in all 4 periods with the silage offered during the final 8 d boxed in
evacuated conditions at the beginning of each period to maintain its quality. The concentrates were based on barley, maize,
sugar beet pulp and soybean meal. All data were analysed using one-way ANOVA and the linear regression technique was
also used to develop relationships between ME intake and energy retention. The statistical programme used was Genstat
14.2 (14th edition; Lawes Agricultural Trust, Rothamsted, UK).

Results The period mean data on production and energy metabolism are presented in Table 1. Animal gender had no
significant effect on any energetic efficiency variable in any period in terms of energy digestibility or metabolisability or
proportion of ME intake used as heat production or for energy retention. The linear regression between ME intake and
energy retention indicates a decreasing trend in net energy requirement for maintenance (NE,) from periods 1 to 4,
although ME requirement for maintenance (ME,,) was marginally higher in period 4 than in period 3. The similar linear
regression (Fig. 1) using data in all 4 periods produced a NE,, of 0.41 MJ/kg""*and ME,, of 0.59 MJ/kg"".

Table 1. Mean data on production and energy metabolism
6 month 12month 18 month 22 month §) 0.9 1

Live weight (kg) 176 320 493 570 2 (9)-2708’%'9-31)36

Live weight gain (kg/d) 0.71 0.75 0.82 0.78 ? T RE T .

ME intake (MJ/d) 525 89.5 98.5 106 P)Pﬁ 1

Heat production (MJ/d) 41.5 574 69.9 85.3 n

Energy retention (MJ/d) 11.0 32.1 28.6 20.5 ?0 3 « Heifer
DE/GE 0.79 0.78 0.74 0.74 E '

ME/GE 0.70 0.68 0.65 0.64 g X Steer
Heat production/ME intake 0.79 0.64 0.71 0.81 £0.0 : . .
Energy retention/ME intake ~ 0.21 0.36 0.29 0.19 05 09 13 1.7
NEn (MJ/kg" ") 057 048 046 042 ME intake (MJ/kg"7%)

MEmn (MJ/kgO'75) 0.77 0.62 0.59 0.63 Fig 1. Relationship between ME intake and energy retention

Conclusions The NE,, and ME,;, for young Holstein cattle derived from the present study were much higher than those
recommended in energy feeding systems used in UK (NE,, = 0.35 MJ/kg"” and ME,, = 0.47 MJ/kg"”; AFRC, 1993) or
elsewhere. The use of these systems to ration young stock may underestimate total feed requirements, thus reducing
production efficiency.
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Introduction Polyphenol oxidase (PPO) in red clover has been shown to reduce both proteolysis and lipolysis in silo and
the rumen (Van Ranst ef al. 2011). However all comparisons in vivo have compared red clover with other forages with
typically lower levels of PPO, which brings in other confounding factors as to the cause for the greater protection of dietary
N on red clover silage, other than just PPO. This study will compare two red clover silages which when ensiled had
contrasting PPO activities against a control of perennial ryegrass silage to ascertain the full role of the enzyme in protecting
N across the rumen of beef steers.

Material and methods Six Hereford X Friesian steers (623 + 33.6 kg), prepared with rumen and duodenal cannulae were
allocated at random to one of three big bale silages: a high PPO red clover (RC+); a low PPO red clover (RC-) or perennial
ryegrass (PRG). All diets were offered at 14-15 g DM/kg live weight with the experiment consisting of two 3 x 3 Latin
Squares. Each period was 21 d consisting of 14d adaptation to the diet, 4 d faecal collection, 2 d duodenal sampling and 1 d
for rumen sampling. Digesta flow at the duodenum was estimated using a dual phase marker system with Yb(CH;COO);
and Cr EDTA as particulate and liquid phase markers, respectively. Lipid extraction and GC analysis was as described by
Lee et al. (2011). Statistical analysis was undertaken using ANOVA, blocking according to period + animal (Genstat 11.1).

Results All silages were well preserved with mean dry matter (DM) of 33.4, 39.8 and 57.0% for RC+, RC- and PRG,
respectively. PPO activity and phenol substrate concentration in RC before wilting was 69.4 and 20.8 ukatal/g DM and
2367 and 4100 pg/g FW for RC+ and RC-, respectively. Protein bound phenol (PBP; mg/g DM) as a measure of the degree
of oxidation and therefore PPO protection in the silages was however comparable for the RC silages: 10.2, 9.6 and 3.0 for
RC+, RC- and PRG, respectively. Rumen ammonia concentration was highest on RC- followed by RC+ and PRG: 173, 134
and 64.5 mg NH;-N/L, respectively. Intake of N was higher on RC- than RC+ followed by PRG. However flow of N and
amino acids followed the same pattern with both RC silages similar and greater than PRG (Table 1). There were no I x DF
interactions.

Table 1 Effect of red clover silage with contrasting PPO levels versus grass silage on intake and duodenal flow of amino acids

RC+ RC- PRG s.e.d P value
Intake Duodenal Intake Duodenal Intake Duodenal 1 DF 1 DF
Flow Flow Flow
Dry Matter (kg/d) 9.26 6.42 9.40 6.55 8.76 6.21 0344 0437 NS NS
Total Nitrogen (g/d) 256° 2808 279¢ 2918 138° 197¢ 6.7 14.3 ok
Ala 63.8° 61.0% 67.7° 67.58 38.1° 47.0 171 457 ook ek
Arg 36.4° 47.28 43.3° 4388 20.9° 32,14 1.54 379 Rk kk
Asp 209° 1128 230° 1258 52.5° 82.5% 6.40  8.17 Rk
Glu 96.1°> 1228 107° 1358 39.5° 90.8* 232 896 ok *k
Gly 46.6° 71.38 50.8° 78.48 26.3° 46.7* 131 5.57 Rk
His 22.9° 23.08 24.6° 25.88 9.84*  15.0" 0.602 1.57 LR
Ile 53.5° 53.88 57.7° 60.0° 26.7° 39.5% 137 3.93 wEE Lk
Leu 86.8° 84.18 94.9¢ 9428 45.6° 59.3% 237 5.82 Rk
Lys 73.3° 72.08 78.6° 80.7% 35.2° 54.6" 177 5.46 Rk
Met 13.0° 20.28 14.2¢ 2248 857  15.9* 0.404 1.66 ok *
Phe 53.9° 56.0° 58.8° 63.0° 27.6* 39.74 144 3.93 Kk
Pro 92.8° 4448 110° 48.9° 40.9° 31.6" .82 3.02 wEE Lk
Ser 49.7° 46.4" 54.0° 51.48 22.8° 32.6" 1.16 326 REE
Thr 48.9° 51.48 52.7¢ 57.38 24.5° 38.74 122 370 Hkk ok
Tyr 28.0° 39.78 31.9° 4458 11.1° 25.5% 129 347 Rk
Val 65.0° 60.5° 70.6° 66.9° 34.0° 43.54 125 429 Kk
£AA DF / SAA I (g/g) 0.93° 0.94° 1.49° 0.103 ok

Values with different superscripts (** for intake (I) and “®“ for duodenal flow (DF)) differ significantly.

Conclusions Rumen ammonia-N was lower with PRG and RC+ than RC-, which reflects N intake. The lack of difference
in N and amino acid duodenal flow between RC+ and RC- despite greater N intake for RC- may reflect a slight protective
role of PPO for N. However the effect is small between RC+ and RC- in the study possibly as a consequence of similar
PBP levels in the silage (Lee et al., 2013)
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Introduction Polyphenol oxidase (PPO) in red clover has been shown to reduce both proteolysis and lipolysis in silo (Lee
et al. 2008) and the rumen (Lee et al. 2007). However all comparisons in vivo have compared red clover with other forages
with typically lower levels of PPO, which brings in other confounding factors as to the cause for the greater flow of non-
microbial non-ammonia nitrogen on red clover silage, other than just PPO. This study will compare two red clover silages
which when ensiled had contrasting PPO activities against a control of perennial ryegrass silage to ascertain the full role of
the enzyme in protecting dietary N in dry cows.

Material and methods Six barren non-lactating cows (mean liveweight 692 +/- 37.6 kg), were allocated to either: high
PPO red clover silage (RC+); low PPO red clover silage (RC-) or perennial ryegrass silage (PR). All silages were fed at a
fixed rate of 17 gDM/kg live weight. The experiment consisted of two 3 x 3 Latin-Squares. Each period was 28 d,
consisting of 16 d adaptation to the diet, 7 d recovery after gluing equipment and 5 d for N balance. N balance was
measured by collecting the total production of urine and faeces from each animal over a 5 d period, using externally applied
urine and faeces separators (Aston et al., 1998). Statistical analysis was undertaken using ANOVA, blocking according to
period + animal (Genstat 11.1).

Results All silages were well preserved with mean dry matter (DM) of 23.1, 26.4 and 37.7% for RC+, RC- and PRG,
respectively. PPO activity and phenol substrate concentration in RC before wilting was 48.3 and 10.4 ukatal/g DM and 424
and 2552 pg/g FW for RC+ and RC-, respectively. Protein bound phenol (PBP; mg/g DM) as a measure of the degree of
oxidation and therefore PPO protection in the wilted RC prior to ensiling was 11.8 and 8.5 for RC+ and RC- respectively.
Figure 1 shows the N balance of the three silages with feed, faecal and urinary N all showing the same pattern of RC-
>RC+>PRG. Both RC+ and PRG showed a small retained level of N, whereas RC- showed a small loss. Figure 2 shows the
percentage of feed N converted into faecal, urinary and retained/lost N. No difference was found for faecal N, whereas for
urinary and retained/lost PRG and RC+ were lower and higher than RC-, respectively.
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Figure 1 N balance — feed N intake and N outputs (kg/d) Figure 2 Percentage of dietary N in N outputs

Conclusions As reported previously (Lee et al, 2013) RC+ despite having higher levels of PPO had lower levels of
substrate than RC- resulting in smaller differences in the formation of PBP than would be expected as a result of non-PPO
oxidation of phenol (Lee ef al. 2012). Despite the small difference in PBP a significant effect in N balance was found with
RC+ converting less N into urinary N than RC- with a greater proportion being retained. Further investigation is required to
determine the relationship between PPO activity and substrate concentration to be able to select for high PPO cultivars with
high levels of substrate. This may result in a greater protection of dietary N.

Acknowledgement The work was funded by a DEFRA LINK project (LK0686) with project partners Germinal Holdings,
AHDB-DairyCo, AHDB-EBLEX, HCC, QMS, LMC(NI), BGS

References

Lee, M.R.F., Fychan, R., Barnes, B., Theobald, V., Tweed, J., et al. 2013. Proceedings of the BSAS, 65.

Lee, M. R. F., Tweed, J. K. S. and Sullivan, M. L. 2012. Grass and Forage Science. doi: 10.1111/.1365-2494.2012.00873.x
Van Ranst et al. (2011). Animal 5(4), 512-521.



069

An evaluation of two sampling positions for estimating methane emissions from housed cattle

using the SF tracer technique

A S Richmond'®, A R G Wylie?, F O Lively’, A S Laidlaw*, N O'Connell'

'Queens University, Belfast, UK, 2AFBI Newforge, Belfast, UK, SAFBI, Hillsborough, UK, *AFBI, Crossnacreevy, UK
Email:anne.richmond@afbini.gov.uk

Introduction The SF¢ technique for estimating methane (CH,4) emissions from ruminant livestock (Johnson ef al., 1994)
was conceived as a way to determine CH, emissions from free-ranging animals. However, it can also be applied to housed
animals. While considered to be not as accurate as the direct measurement of CH, from individual animals in respiration
calorimeters, the SF4 technique has some advantages: it is less costly than calorimetry and it can be applied to large
numbers of unconfined, grazing animals simultaneously. After preparation and intra-ruminal dosing with a slow-release
source of SFg, the apparatus required is minimal and consists of a length of flexible plastic tubing that connects an
evacuated reservoir to a sampling port located over the nostrils and fixed to a head harness worn by the animal. Samples of
exhaled breath mixed with ambient air are continuously drawn into the evacuated reservoir for periods of 20-24 hours and
the ratio of CH4:SF in the composite sample is determined, allowing methane production rates to be calculated. When used
with animals in closely confined accommodation (eg. stalls or digestibility crates), the sampling port and plastic tubing can
be damaged by normal animal activity or blocked by water or feed particles, necessitating sometimes frequent repairs and
adjustment. Both problems might be avoided by relocating the sampling port close to, but not on, the animal’s head. The
current study compared SF¢-derived CH,4 emissions from cattle housed in digestibility stalls, and using two sampling ports:
one above the animal’s nostrils (‘on-animal’) and another fixed to an adjacent surface (‘off-animal’).

Material and methods Eighteen dairy origin (Holstein-Friesian) bulls with a mean starting live weight of 265 kg (SD 13.5
kg) were intra-ruminally dosed with a brass SF¢ continuous-release permeation tube before being placed in digestibility
crates and offered, ad libitum, one of three zero-grazed forages (immature upland permanent pasture, mature upland
permanent pasture and an immature lowland perennial ryegrass sward; 6 animals per forage type). After adaptation to diet,
each animal was fitted with a head harness and sampling apparatus for conventional ‘on-animal’ sampling (with the
sampling port closely juxtapositioned above the nostrils) as devised by Johnson et al (1994). A second sampling port for
‘off-animal’ sampling was attached above the feed bin in each stall, close to, but not on, the animal’s head (Fig 2). The two
evacuated reservoirs required for each animal were suspended on the stall frame for protection and for ease of access for
changing (every 24 hours). The SF4: methane ratio was determined in each of the reservoirs within one working day after
their removal and replacement each day and used to generate methane production values (g/d). ‘Off-animal’ methane
emission values were subsequently regressed against ‘on-animal’ methane emission values (Fig 1).

Results The ‘off-animal’ and ‘on-animal’ mean CH, emission rates estimated for each animal were strongly correlated (R*
= 0.8699; Figure 1) but significantly different (P <0.001) with the overall mean ‘off-animal’ value 9.6% higher than that
derived by ‘on-animal’ sampling (Table 1).

Table 1 Mean of all methane emission values (g/d) obtained by the
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Figure 1 Comparison of off-animal and on-animal sampling Figure 2 position of the on-animal and off-animal
protocols on CH,4 emissions estimated by the SFg technique sampling ports

Conclusion The strength of the correlation between methane production estimated using the conventional ‘on-animal’ and
novel ‘off-animal’ sampling protocols suggests that the technically easier and less intrusive ‘off-animal’ sampling protocol
has potential as an alternative approach to acquiring methane emission data in housed cattle with minimal disturbance to
the animal during reservoir changeovers and sampling line maintenance and repair. Further validation of the technique is
required.
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Introduction Ruminants relish guinea grass but such forages become very scarce in the dry season. If grass of any age is
effectively managed, it can strategically be exploited to ameliorate forage scarcity in the off season. Conservation through
various means such as pellet production which can be stored for feeding during the dry season is needed to meet the
nutritive needs of animals in periods when there is low availability of forage. Since ruminants according are the best
assessors of the nutritive value of any feed, the aim of this work therefore to assess the acceptability of grasses at two
difference ages when harvested and pelleted for dry season feeding.

Material and methods Guinea grass (Panicum maximum) and Elephant grass (Pennisetum purpureum ) of four and eight
weeks regrowth collected in triplicates were staged to provide forage regrowth either 4 or 8 weeks at the time needed for
pelleting. The forages for pelleting was harvested and after dehydration the dried forage was milled with a hammer mill
fitted with 3 mm sieve and pelleted using a 6mm mesh size to produce pelleted hay of average length of 4 cm. Water was
used as the binding agent. A total of 12 pure bred Muturu calves of ages ranging from 9-12 months old were used with an
initial adaptation period of 7 days when the animal are fed with Andropogon gayanus to accustom the animals to the pen
conditions.

One kg of each sample of pelleted forage were measured and served each animal daily. Feed was delivered into feeders in a
cafeteria style where confined animal were provided with several choice feed to select from. Feeds were placed in a pen
that consisted of four containers. At the end of 15 min, the feeding bowls were withdrawn and the left-over in the plastic
feeding bowls weighed and recorded to determine the intake per 15 min. This trial was recorded for 7 days.

In a second feeding experiment, all the animals were released in same holding yard. Where the four pelleted forages of
known weights were placed in heaps in an enclosed yard into which animals were released. At the end of 15 min, the
amount of grass remaining was weighed and recorded. A forage type was said to be preferred by animals to the others when
its intake is more than others. All data were analysis using General Linear Model (GLM) procedures of SAS 2001 and
separation of treatment means was done using Duncan Multiple Range Test.

Results Preference was observed using intake from the cafeteria method as recorded in figure 1.P. purpureum was more
preferred than P. maximum either at 4 or 8 weeks old. Age at harvest influenced preference as forages pelleted at 4 weeks
old had higher intake forages at 8 weeks old. Group feeding tended to show increased in intake as preference for pelleted
samples increased than when served individually. Mustafa et al (2009) reported that cafeteria calves show more eating
behavior and less idle standing, licking object and drinking behavior which led to increased ruminating and intake in
comparison to individually fed calves.

M Pelleted group feeding
6 O Pelleted single feeding

Feed intake (Kg/DMO0

1 4

0 -

P.maximum 4 weeks  P. maximum 8 wzeks  P. purpureum 4 weeks P. purpureum 8 wezks

Figure 1 Prefered feed intake (P < 0.05)

Conclusion The instinct for completion invariably decreased idle standing which could probably result to increased intake
of forages when served in group. Forage acceptability by animals on pasture or under zero grazing conditions is a function
of inherent chemical traits which decline with age and reduced acceptability while processing samples into pellet reduced
the surface area and digests easily with lesser retention time. Therefore forage harvested at 4 week and also processed into
pellets increased digestibility and hence acceptability
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Introduction Copper (Cu) is one of the most important trace elements for normal health and performance in dairy cattle
and is required by approximately 300 different proteins whose function range from antioxidants to release of hormones
(Suttle, 2010). Clinical symptoms of Cu deficiency are often related to interactions with antagonists such as molybdenum
(Mo) and sulphur (S) which form thiomolybdates and bind available Cu. It is recognized that the degree of thiomolybdate
formation is dependent on the basal forage, although understanding of the mechanisms remains poor. The objectives of the
current study were to determine the effect of inclusion rate of grass and maize silage fed without or with added S and Mo
on the performance and Cu status of dairy cows.

Material and methods Fifty six Holstein-Friesian dairy cows that were 35 d (SE +/- 2.2) into lactation were blocked
according to parity, days in milk, milk yield and live weight and randomly allocated to one of four dietary treatments for 14
wks. Two basal diets were formulated to have a forage to concentrate ratio of 53:47 (DM basis), and a grass to maize silage
ratio of 0.75:0.25 (G) or 0.25:0.75 (M: DM basis). The diets were supplemented with CuSOy to contain 19 mg/kg DM.
Background S and Mo concentrations were 1.26 g/kg DM and 1.32 mg/kg DM respectively. Each of the two basal diets
were either unsupplemented (-) or supplemented (+) with additional S and Mo, to result in a total dietary concentration of
3.5 g S/kg DM or 7.5 mg Mo/kg DM. The 4 diets were therefore; 0.75 grass silage: 0.25 maize silage with no additional S
and Mo (G-) or added S and Mo (G+); 0.25 grass silage: 0.75 maize silage with no additional S and Mo (M-) or added S
and Mo (M+). The diets were fed as a total mixed ration which was provided once daily at 1.05 of ad libitum intake. Cows
were milked twice daily at 06:00 and 16:00 h with milk yield recorded at each milking. Milk samples were taken weekly
for subsequent analysis of fat and protein. Cows were weighed and condition scored fortnightly following the evening
milking. Liver biopsy samples were taken by inserting a needle through the 11™ intercostal space from all cows during
week 0 and 14 of the study with blood samples collected via jugular venepuncture during weeks 0, 2, 4, 8 and 14 of the
study. Liver and blood plasma samples were analysed for Cu and Mo by ICP-MS. Data was analysed as 2 x 2 factorial
design with main effects of forage (F), antagonist (A) and their interaction (Int) using Genstat (v14.1).

Results The dry matter intake of cows offered M was approximately 2.2 kg/d higher (P < 0.001) than those offered G
(Table 1). Adding S and Mo reduced DM intake by 2.1 kg/d in cows offered the grass but not maize silage based ration (P
< 0.05). Adding S and Mo also decreased milk yield in cows offered G but increased yield in those offered M (P < 0.05).
There was no effect of dietary treatment on milk composition but milk protein yield was higher (P < 0.05) in cows
receiving M compared to G. Cows fed added S and Mo gained less condition over the study period than those that were not
supplemented (P < 0.05). Final liver Cu concentration was lower (P < 0.05) in cows offered G vs. M and when additional S
and Mo were fed. There was also a trend (P = 0.08) for an interaction between forage source and Cu antagonists on the rate
of change in liver Cu concentration, with a net decrease of 0.62 mg/kg DM/d in cows fed G with added S and Mo, but
increase of 0.11 mg/kg DM/d in cows fed M with S and Mo. There was no effect (P > 0.05) of dietary treatment on plasma
Cu concentrations. Ceruloplasmin (CP) concentrations were higher (P < 0.01) in cows fed G vs. M and lower when
additional S and Mo were fed. In contrast, there was no effect of dietary treatment on CP:Cu ratio, although there was a
trend (P <0.1) for a lower ratio in cows fed M compared to G, or in animals receiving added S and Mo.

Table 1 Effect of basal forage (Maize (M) or grass (G) silage based) fed without (-) or with (+) added S and Mo
on the performance and Cu status of dairy cows

Diet Significance

M- M+ G- G+ s.e.d. F A Int
Intake, kg DM/d 23.5 24.0 22.6 20.5 0.74 <0.001 0.111 0.012
Milk yield, kg/d 38.1 40.6 38.9 37.9 1.22 0225 0.373 0.034
Milk protein yield , kg/d 1.23 1.30 1.22 1.21 0.034 0.049  0.242 0.142
Body condition change 0.35 0.13 0.27 0.09 0.114 0470  0.019 0.801
Final liver Cu, mg/kg DM 587 437 490 357 58.0 0.038  0.002 0.837
Liver Cu change, mg/kg DM/d 0.66 0.11 0.84 -0.62 0.357 0.275 0.001 0.078
Plasma Cu, pmol/L 13.3 13.7 14.3 13.7 0.77 0.340  0.889 0.332
Ceruloplasmin, mg/dL 17.9 15.9 20.3 18.1 1.12 0.006 0.010 0.909
Ceruloplasmin:Cu 1.37 1.22 1.41 1.36 0.081 0.096  0.090 0.377

Conclusions A higher level of maize inclusion increased DM intake and milk protein yield. The addition of S and Mo
reduced feed intake and milk yield in cows fed the grass but not maize silage based ration. The addition of S and Mo also
reduced liver Cu status by a greater extent in cows fed grass compared to maize silage, but this was not reflected in plasma
Cu or ceruloplasmin:Cu ratio.
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Introduction Manipulation of dietary fibre and starch contents can alter the rumen fermentation pattern and consequently
influence nutrient degradability and the efficiency of energy utilisation of the host animals. The aim of this experiment was
to investigate how different forage types affected energy utilization in lactating dairy cows.

Material and methods The experiment was designed to evaluate energy metabolism of 6 mid lactation Holstein cows
offered 3 forages (grass silage, maize silage and whole crop wheat (WCW)) in a complete changeover study with 3 periods
of 3 weeks/period. The forages were offered ad libitum together with 5 kg/d (fresh weight) of a protein supplement (3.5 kg
soybean meal and 1.5 kg rapeseed). This supplement was used to balance the protein supply for maize silage and WCW
diets. In addition, each animal was given 140 g/d of a Vit/Min supplement (V/M 208). In each period, the animals were
housed in cubicle accommodation for the first 13 days, and then transferred to digestibility units and remained there for 5
days with feed intake and faecal and urine outputs collected for the final 3 days. Afterwards they were housed in
calorimeter chambers for 3 days with gaseous exchange measured for the final 2 days. Grass silage, maize silage and WCW
contained g/kg DM: ash 110, 35 and 38; CP 163, 84 and 99; ADF 311, 260 and 210; NDF 547, 460 and 379; and starch 0,
274 and 352, respectively. The details on data collection, feed intake and milk production were reported by McCourt et al.
(2007). Data were analysed as one-way ANOVA with treatment as block using the Genstat statistical package.

Results The effects of the 3 silages on the efficiency of energy utilization are presented in Table 1. Cows offered grass
silage had lower GE intake (P<0.001) and lower faecal (P<0.001) and methane (P<0.01) energy outputs, but higher urinary
energy output (P<0.05) compared to those given maize silage and WCW silage. The WCW silage and maize silage
produced a significantly higher milk energy output than grass silage (P<0.05). However, neither heat production nor energy
retention was affected by treatments. Moreover, feeding of grass silage resulted in the highest DE/GE (P<0.05) and ME/GE
(although the differences were not significant). There were no significant differences among the 3 diets in terms of heat
production/ME intake, milk energy/ME intake or the efficiency of use of ME for milk production (ME requirement for
maintenance estimated from Agnew et al., 2004).

Table 1 Effects of forage type on energy intake and outputs and the efficiency of energy utilization

Grass Maize WCW

. . . SEM Sig.
silage silage silage

GE intake 293 366 358" 8.7 .

Faecal energy 65° 102° 101° 5.7 Hokok
Energy . b a a *
intake and Urinary energy 15.2a 11.9c 11.6ab 0.86
output Methane energy 19.4 25.8 213 0.98 ok
(MI/d) Heat production 123 134 . 130 . 3.0 NS

Milk energy 41.7° 53.9 55.9 3.02 *

Energy retention 29.3 38.8 373 6.84 NS

DE/GE 0.78 0.72° 0.72° 0.014 *
Energy ME/GE 0.66 0.62 0.63 0.016 NS
utilization Heat production/ME intake 0.64 0.60 0.58 0.022 NS
efficiencies ~ Milk energy/ME intake 0.21 0.24 0.25 0.014 NS

k 0.59 0.62 0.64 0.026 NS

Sig. = significance; *** = P<(.001, ** = P<0.01, * = P<0.05, NS = not significant
¢ means within rows with same superscripts are not significantly different (P>0.05)

Conclusions Dairy cows offered grass silage diets had lower GE intake and milk energy output than those given maize
silage diets or WCW silage diets. However, the forage type had no significant effects on the rate of energy portioning into
milk or the efficiency of use of ME for milk production.
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Introduction Concentrate feed levels on many dairy farms have increased considerably in recent years (from
approximatelyl.l tonnes/cow/year in 1998 to 2.3 tonnes/cow/year in 2012). During this same period ‘milk produced from
forage’ decreased from approximately 3200 to 2150 litres/cow/year. Concentrate inputs have increased for a number of
reasons, including historically low world cereal prices, and the rapid increase in the genetic merit for milk yield of dairy
cows during the last two decades. As concentrate feed levels have increased, out-of-parlour feeders and complete diet
mixer wagons have increasingly replaced in-parlour feeding systems. However, at high concentrate feed levels,
concentrate feeding system and allocation strategy become much more important. In addition, as electronic feeding
systems become more advanced, it is possible to add a much greater degree of ‘precision’ to allocation strategies.
Nevertheless, the impact of different feeding systems, and of the benefits of increased ‘precision’ within allocation
strategies, is still subject to debate. To address this issue, a study was undertaken to examine a number of concentrate
allocation strategies.

Material and methods From calving onwards, ninety autumn-calving Holstein Friesian cows (mean parity 3.2) were
allocated to one of four concentrate allocation strategies. All treatments were targeted to achieve an average concentrate
intake / cow / day of 12 kg (fresh), with 1.0 kg of this concentrate being offered daily via ‘in-parlour’ concentrate feeders.
The concentrate allocation of 12.0 kg / cow / day was designed to meet the expected nutrient requirements of the average
cow on the experiment. With treatment ‘Complete diet, flat rate’, all cows were offered a complete diet designed to provide
an average concentrate intake for the group of 11.0 kg / cow / day. With treatment ‘Out-of-parlour feeding, flat rate’, all
cows were offered exactly 11.0 kg concentrate per day through an out-of-parlour feeder. With treatment ‘Feed-to-yield’,
cows were allocated to one of three concentrate curves based on milk production in week 2 and 3 of lactation. Concentrates
were offered through an out-of-parlour feeder with the aim of achieving an average concentrate intake for the group of 11.0
kg / cow / day. With treatment ‘Basal diet + feed-to-yield’, all cows were offered a basal ration containing 6.0 kg
concentrate / cow / day as well as being allocated to one of three concentrate curves based on milk production in week 2
and 3 of lactation. This treatment was designed to provide an average concentrate intake for the group of 11.0 kg / cow /
day. The forage component of the diet contained 70% grass silage and 30% maize silage on a dry matter (DM) basis. Cows
remained on these four treatments until day-150 of lactation. Data were analysed using the residual maximum likelihood
procedure via Genstat.

Results Total dry matter intake, milk yield and milk composition were unaffected by concentrate allocation strategy (Table
1). Forage intake was significantly higher in the basal diet + feed-to-yield system compared any of the other feeding

systems. There was no effect of concentrate allocation strategy on body condition score or live weight.

Table 1Effect of concentrate allocation strategy on DM intake, milk production and energy balance (day 1-150 of lactation)

Complete diet, Out-of-parlour Feed-to- Basal diet + SED P value

flat rate feeding, flat-rate  yield Feed-to-yield
Total intake (kg DM / day) 21.7 22.2 21.8 22.8 0.53 0.089
Forage intake (kg DM / day) 12.2 11.9 11.6 12.8 0.28 <0.001
Concentrate intake (kg DM / day) 9.6 10.3 10.2 9.8 0.49 0.450
Milk yield (kg / day) 38.7 40.8 42.1 39.3 1.42 0.100
Milk fat (g / kg) 44.0 434 42.2 43.2 1.28 0.439
Milk protein (g / kg) 32.5 32.5 32.6 32.6 0.54 0.971
Milk fat + protein yield (kg / day) 3.1 3.2 3.2 3.1 0.12 0.468
Live weight (kg) 643 654 645 646 18.8 0.908
Body condition score 24 2.5 2.5 2.6 0.10 0.732

Conclusions Across the four very different concentrate allocation strategies examined, treatment had very little effect on
cow performance. Thus when allocating concentrates to meet the expected nutrient requirements of the average cow in a
group of cows with a tight calving pattern, concentrate allocation strategy will have little effect on overall production
performance.
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Introduction Milk and dairy products are a major source of saturated fatty acids (SFA) in UK diets (Hulshof et al., 1999).
Inclusion of unsaturated lipid supplements in dairy cow diets has been shown to replace medium chain SFA in milk fat with
unsaturated fatty acids and 18:0 (e.g. Kliem et al., 2011), but there is very little information on the effects of such
supplements at the commercial farm level, where variations in management arise. To implement large scale changes in
dairy cow nutrition in order to reduce milk SFA concentrations at source, it is essential to assess the efficacy dietary
supplements in practice. The objective of this study was to determine whether the inclusion of four different types of lipid
supplements exerted similar effects on milk fatty acid composition to those seen in research, across a number of
commercial herds.

Material and methods Twenty-two commercial herds (mean £ SEM annual yield 8460 + 267.7 L, and mean + SEM cows
in milk 162 + 17.8) in the South West of the UK were recruited from one milk purchaser. Farms were divided into one of
four treatment groups depending on supplement fed which were: calcium salts of palm oil fatty acids (CPO; n=5), extruded
linseed (EL; n=6) calcium salts of palm/linseed fatty acids (CPL; n=6) and milled rapeseed (MR; n=5). For a four week
period over the winter of 2011/2012 each farm supplemented all cows on farm with an inclusion rate that supplied each
cow with 350 g lipid/day. Bulk milk was preserved and analysed at every collection for total butterfat, protein, total SFA,
monounsaturated fatty acids (MUFA) and polyunsaturated fatty acids (PUFA) by Fourier-Transform Infra-Red
spectrometry (Foss UK) prediction. Data were averaged per week (0-4), and analysed using the Mixed Model procedure of
SAS, with a model that included repeated fixed effect of week and random effect of farm. Baseline concentrations (week 0)
and amount of supplement lipid (g/cow/day) fed prior to the four week period were included as covariates.

Results Supplements EL, CPL and MR decreased (P<0.001) milk 305

SFA concentration compared with the baseline value (week 0; Fig. 30 b

1), but there was no effect of CPO (P=0.149). When treatments 2 29 ',,.,,..e...ﬂrc:;’__':

were compared within week, there was no difference (P>0.05) 52:2 ) T a ——cro
between EL, CPL and MR for week 4, thus they had similar effects £ AL o
on SFA concentrations. The average decrease over the four week 8,5 | s A= %\ oL
period was 3.4 g/100 g fatty acids. Total MUFA increased = ,, 5=~ \Jl ——R
(P<0.001) over four weeks for EL, CPL and MR (mean increase of 265

2.4 g/100 g fatty acids; Fig. 2). Again there was no effect (P=0.986) 26 ‘ : : ‘

of CPO, and there was no difference (P>0.05) between the oilseed- 0 1 2 3 4

based treatments at week four. Total PUFA response varied Figure 1 Effect of Sulg‘gfémem type on bulk milk
according to treatment; the oilseed (linseed and rapeseed) fat SFA! concentration over four weeks
supplements increased (P<0.05) PUFA but at week four EL was
higher (P<0.01) than CPL and MR. CPO had no effect (P>0.05).
Milk fat concentration was decreased by EL (P=0.002) but the other
supplements had no effect (P>0.05). Milk protein concentration
decreased (week effect, P<0.01), but there was no treatment effect
(P=0.122).
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Conclusions The results demonstrate that lipid supplements based 65

on linseed or rapeseed decrease SFA concentration in bulk milk " ‘ ‘ ‘ ‘

across a pool of milk producers. The SFA were replaced by both ° L 2 3 4

MUFA and PUFA. The EL, CPL and MR supplements were equally Week

effective at achieving these changes, although the increase in PUFA  'SFA  — saturated fatty acids, MUFA —
was greater for EL. monounsaturated fatty acids
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Introduction Dietary copper (Cu) is one of the most important trace elements for normal health and performance in dairy
cattle (Suttle, 2010). Interactions between Cu, sulphur (S) and molybdenum (Mo) reduce Cu bioavailability either by the
formation of insoluble thiomolybdates in the rumen or, in the absence of adequate Cu, are absorbed and bind to Cu present
in biological compounds. Cellular Cu homeostasis is mediated by transporters and chaperones including COX17, CTR1
and ATP7B, although the effect of form of dietary Cu or the presence of Cu antagonists such as S and Mo on gene
expression is unclear. The objectives of the current study were to determine the hepatic expression of key members of the
copper transport system in response to inorganic or organic forms of dietary Cu in the presence or absence of added S or
Mo.

Material and methods Fifty six Holstein-Friesian dairy cows that were approximately 35 d into lactation were blocked
according to parity, days in milk, milk yield and body condition and randomly allocated to one of four dietary treatments
for 16 wks. Cows were fed a basal ration composed of concentrates, grass and maize silages which was predicted to contain
6.99 mg Cu/kg DM, 1.67 mg Mo/kg DM and 1.68 g S/kg DM. The basal diet was supplemented with 10 mg/kg DM as
CuSOy (I) or organically complexed Cu (Bioplex®, Alltech UK; O), and received either no added S or Mo (-) or added S
and Mo to result in a dietary concentration of 3.5 g/kg DM S and 8.5 mg/kg DM Mo. The four dietary treatments were
therefore CuSO, fed without (I-) or with (I+) added S and Mo mix, and organicially complexed Cu fed without (O-) or with
(O+) added S and Mo. Cows were milked twice daily at 06:00 and 16:00 h with intake recorded daily. Gene expression in
the liver was estimated using mRNA extracted from liver biopsies taken at wk 0 (control) and wk 16 (test). Changes in
expression were calculated using the Pfaffl method and were expressed as wk 0:16 ratios. Fold changes were normalised
against a reference gene (GAPDH). Associations between gene expression and Cu source, antagonist inclusion and their
interaction were assessed using ANOVA in Genstat 14.1.

Results There was an interaction (P = 0.025) between Cu source and antagonist on DM intake, with cows offered I- having
an increased DM intake compared to those offered I+ or O-. Milk yield was 5% higher in cows fed I vs O (P < 0.05).
Hepatic Cu concentration decreased to a greater extent (P < 0.001) in cows when fed S and Mo, with a mean reduction of
approximately 0.9 mg/kg DM/d, compared to an increase of 0.13 mg/kg DM/d for animals not receiving added S and Mo.
There was no effect (P > 0.05) of dietary form of Cu on the rate of change or final hepatic Cu concentration. There was a
trend (P = 0.06) for ATP7B to be up regulated in cows fed S and Mo along with O but not I. There was no effect (P > 0.05)
of dietary Cu source or the inclusion of Cu antagonists on hepatic mRNA expression of ATOX1, ceruloplasmin or CTRI.
There was no effect of treatment on the expression of the reference gene (P > 0.05).

Table 1 Effect of diet on performance and daily change in hepatic Cu concentration

Diet Significance (P)*
I- I+ O- O+ s.e.m. Cu Ant Int
Intake, kg DM/d 22.6 20.8 21.0 21.4 0.54 0.271 0.134 0.025
Milk yieldl, kg/d 33.0 32.9 31.5 33.5 1.10 0.825 0.254 0.511
Hepatic Cu change, mg/kg DM/d  0.33 -0.91 -0.07 -0.87 0.197 0.650 <0.001 0.260
Tadjusted to 38 g fat/kg; *Cu = main effect of Cu source, Ant = main effect of antagonists and Int = interaction between Cu and Ant
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Figure 1 Hepatic mRNA relative expression of a) ATP7B, b) ATOXI, c) ceruloplasmin and d) CTRI. Values are
expressed relative to GAPDH and are presented as the ratio of the value obtained at wk 16 to wk 0 of the study. Error bars
indicate SE.

Conclusions Form of dietary Cu had no effect on fat adjusted milk yield. Added S and Mo reduced DM intake in cows fed
the inorganic but not organic Cu. Added S and Mo also reduced liver Cu levels by approximately 0.9 mg/kg DM/d. There
was no effect of dietary treatment on liver copper chaperone or transporter mRNA levels, except ATP7B which tended to
be increased in cows when fed the organic, but not inorganic Cu with added S and Mo.
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Introduction Investigations into nutraceuticals have stimulated consumers’ demands for healthier products and new
scientific data relating to their effects on human health. Milk fat from ruminants contains several components that promote
beneficial human health effects, and conjugated linoleic acids (CLA) are given special attention due to their known
anticarcinogenic properties. Sugarcane is an important tropical gramineous species of plant because of its potential for high
dry matter production per unit area, low-cost per dry matter unit produced and its period of maturity coincides with a period
of pasture shortage. However, no studies in the literature have reported its potential as a forage in association with
vegetable oils as most research on CLA has been performed in temperate areas, compared to the tropics. Therefore, the
purpose of this study was to assess diets based on sugarcane with different concentrations of sunflower oil (SFO) with
respect to the milk yield and composition of dairy cattle.

Material and methods Four multiparous Holstein x Gir cows with a 107£10 lactation days and average milk production
of 15+5 kg/d with cannulas in the rumen received four dietary treatments (levels of SFO inclusion, % diet dry matter, DM)
ad libitum in a 4 x 4 Latin Square design composed of 19-day experimental periods (10 days for adaptation and the last 9
days for data collection).The treatments were: 1) Control: diet without SFO; 2) SFO1: diet containing 1.5% of SO; 3)
SFO2: diet containing 3.0% of SFO and 4) SFO3: diet containing 4.5% of SFO. The diets were isoproteic with 14.5% crude
protein (CP) in accordance with the NRC, 2001 and fed once a day as total mixed rations (TMR) composed of whole
sugarcane plant and a concentrate mixture (60:40, % of diet DM). Milk samples were collected from morning and
afternoon milking (6:00 and 14:00 h, respectively) during the last 6 days of each experimental period and analyzed for total
solids, fat, protein, lactose contents using the technique described by the IDF (1996). The chemical analyzes were analysed
following the procedures described in AOAC (2000). The neutral detergent fiber content corrected for ash and protein
(NDFap) was estimated following Mertens’ (2002) recommendations. Humane animal care and handling procedures were
followed in accordance with the Federal University of Vigcosa guidelines (Vigosa, MG, Brazil). The results were analysed
through variance and regression with the Statistical Analysis System software (SAS, 2002) at a 5% probability for type I
error.

Results The different levels of SFO had no effect (P>0.05) on DM, CP, and NDFap intakes. However, there was linear
increase (P<0.05) in EE intake (Table 1). The linear increase in EE intake (P<0.05) for the cows supplemented with SFO
may be explained as a function of the increase in EE content from the experimental diets without a significant difference in
DM intake. Dietary SFO affected neither (P>0.05) milk yield (corrected or not corrected for 3.5% fat) nor protein and
lactose content. However, fat content (P<0.05) decreased linearly with SFO.

Table 1 Daily nutrient intake and milk composition of cows fed different levels of SFO

tems SFO levels MSE! Effect (P value)

0 1.5 3 4.5 L Q
DM (kg/day) 14.6 155 16.1 14.4 0.703 ns’ ns
CP (kg/day) 1.9 2.0 2.0 1.8 0.091 ns ns
EE (kg/day) 0.3 0.5 0.7 0.9 0.039 <0.001 ns
NDF ap(kg/day) 5.0 54 5.8 5.1 0.289 ns ns
Milk yield (kg/day) 15.1 15.6 16.1 15.1 0.831 ns ns
Corrected yield (kg/day) 15.5 149 138 13.0 1.070 ns ns
Fat (%) 3.7 33 2.7 2.6 0.165 <0.01 ns
Protein (%) 33 32 33 34 0.053 ns ns
Lactose (%) 4.3 4.4 4.3 4.3 0.032 ns ns
Regression equations 1’
EE intake (kg/cow/day) ¥ =0.28 +0.14xX 0.96
Fat (%) ¥ =3.62-0.25xX 0.88

'MSE = Mean standard error; “ns = not significant (P>0.05); r* = coefficient of determination

Conclusions Inclusion of up to 4.5% SFO in sugarcane-based diets affects neither the dry matter intake nor milk yield in
Holstein x Gir, but it reductions in levels of milk solids, as fat can pose financial implications in view of the producer
subsidy schemes adopted by Brazilian dairy.
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Introduction Minerals are a key component in the diet of dairy cows and their effects on performance, health, fertility and
welfare are well documented. There is evidence that dairy farms in the UK are feeding minerals in excess of requirements
(e.g. Bidewell et al., 2000), although other farms may be under supplementing. There is however, a lack of accurate
information on mineral intake levels on UK dairy farms, particularly in situations where minerals are provided from several
sources. The objectives of the current study were to determine the intake of several important minerals on UK dairy farms
from all dietary sources and compare these to recommended levels.

Material and methods A random sample of 50 dairy farms located in the Midlands and North of England were visited
once between November 2011 and March 2012. Of the farms visited a maximum of 7 were using one feed company or
nutritionist, and a total of 10 farms had organic accreditation. The basal ration fed to the high and low (where appropriate)
groups of milking cows were sampled within 10 min of feed delivery, with forage and concentrate samples collected as
required. A sample of fresh drinking water from the running water in a trough was also collected. All samples were stored
at -20°C prior to analysis. Feed samples were dried, ground and their mineral content determined by ICP-MS. Dry matter
intake (kg/d) was estimated as per NRC (2001), with water intake estimated according to Little and Shaw (1978). The
quantity of mineral supplied by additional sources (e.g. bolus, mineral lick block, free access minerals, injections) on the
day of the visit was calculated using the farmers recorded rate of use and the stated mineral concentration of the product.
The sum of the calculated daily supply of minerals from the diet, water and supplementary sources was divided by the daily
DM intake to provide a mineral concentration (g or mg/kg DM). Data were analysed using Genstat (version 14.1) and
results compared to recommended levels (NRC 2001).

Results The mean milk yield of the farms sampled was 7982 kg, ranging from 4000 to 12,600 kg. Mineral lick blocks were
the most popular source of supplement used, being offered on 54% of the farms surveyed, with rumen boluses used on 36%
of farms. The calculated mean and median concentration of macro-minerals in the diet of early lactation dairy cows was in
excess of recommended guidelines (Table 1). For example, there was on average a 47% excess of Ca and 20% excess of P,
with some farms feeding up to 205% excess Ca and 65% excess P. In contrast, some farms were feeding below
recommended levels, with a minimum Ca concentration of 5.08 g/kg DM, 22% below the recommend dietary
concentration, whilst the lowest P level fed was 27% below requirements. Similarly, compared to recommended values,
mean and median trace-mineral concentrations were in excess of requirements. For example, Cu was on average, 120% in
excess with the mean dietary concentration of Zn being 58% above requirements, whilst Fe and Mn were also well in
excess. When accounting for all sources of Cu, 4 farms were supplying above 40 mg/kg DM with a total of 31 out of 50
feeding above 20 mg/kg DM. Dietary concentrations of Mo were generally low at 1.18 mg/kg DM, although one farm had
a high concentration at 5.16 mg/kg DM.

Table 1 Selected mineral concentrations in the diet of in 50 herds in the UK.

NRC (2001) Mean SD Median Max Min
recommendations
Macro elements (g/kg DM)
Sodium (Na) 22-23 3.15  0.82 3.15 5.04 0.74
Potassium (K) 10-10.7 22.6 424 22.1 33.8 14.6
Calcium (Ca) 6.2-6.7 946 291 8.39 19.7 5.08
Magnesium (Mg) 1.8-2.1 3.11  0.68 2.96 4.97 1.78
Phosphorus (P) 3.2-3.8 420 0.71 4.17 5.76 2.56
Trace elements (mg/kg DM)
Copper (Cu) 11 242 835 229 443 12.9
Zinc (Zn) 43-55 77.5 285 72.1 169 30.8
Iron (Fe) 12.3-18 315 99.6 308 591 111
Manganese (Mn) 13-14 100 31.1 97.7 193 41.2
Molybdenum (Mo) -- 1.18  0.84 1.02 5.16 0.28

Conclusions When accounting for the mineral supply from all dietary sources there was a considerable range in the
quantity of minerals being fed with most farms feeding excess, although some were underfeeding. The particularly high
dietary concentration of Cu did not appear to be justified by high dietary Mo levels.
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Introduction Fats are supplemented to increase ration energy density, in this context, fat is the most variable component in
milk and is markedly affected by diet, in other words, nutrition affects both the quantity and composition of milk fat and a
striking example is milk fat depression. Sugarcane is exceptional among tropical gramineous plants because of its potential
for dry matter production per unit area and low-cost per dry matter unit produced. Also, sunflower oil (SFO) provides 13%
of the worldwide production of edible vegetable oils, and it has excellent nutrition characteristics, including a high ratio of
polyunsaturated to saturated fatty acids (65.3% and 11.6%, respectively). The polyunsaturated fatty acid content almost
entirely comprises linoleic acid (65%), which is classified as essential because it is not synthesised by the animal and is
involved in several physiological functions (Andrade, 1994). However, no studies in the literature have reported its
potential use or association with vegetable oils because virtually all research has been performed in temperate areas, and
little research has been conducted in the tropics. Thus, the purpose of this study was to assess diets based on sugarcane with
different concentrations of sunflower oil (SFO) with respect to the metabolic parameters in dairy cattle.

Material and methods Four multiparous Holstein x Gir cows with a 107£10 lactation days and average milk production
of 1545 kg/d with cannulas in the rumen received four dietary treatments (levels of SFO inclusion, % diet dry matter, DM)
in a 4 x 4 Latin Square design composed of 19-day experimental periods (10 days for adaptation and the last 9 days for data
collection).The treatments were: 1) Control: diet without SFO; 2) SFOI1: diet containing 1.5% of SO; 3) SFO2: diet
containing 3.0% of SFO and 4) SFO3: diet containing 4.5% of SFO. The diets were isoproteic (14.5% CP) in accordance
with the National Research Council (NRC, 2001) and fed once a day as total mixed rations (TMR) composed of sugarcane
and a concentrate mixture (60:40, % of diet DM). Blood samples were collected on day 16 using coccygeal venipuncture
and test tubes (Vacutainer, Becton-Dickinson, Rutherford, NJ) with an anticoagulant (ethylenediaminetetraacetic acid —
EDTA); they were centrifuged immediately at 3,000 x g for 15 minutes, after were collected, placed in capped plastic tubes
and stored at —20°C for future analyses of nonesterified fatty acids (NEFA), glucose, cholesterol, triglycerides and high-
density lipoprotein (HDL).. A commercial kit was used to measure the serum levels of NEFA (kit FA 115 - Randox®, UK),
and the glucose, triglycerides and total cholesterol serum levels were measured using the enzymatic colorimetric method
described by Trinder (1969). Humane animal care and handling procedures were followed in accordance with the Federal
University of Vigosa guidelines (Vigosa, MG, Brazil). The results were analysed through regression with the Statistical
Analysis System software (SAS, 2002) at a 5% probability.

Results The serum concentration of cholesterol and HDL had quadratic effect (P<0.05) in the cows fed increasing levels of

SFO (Table 1). This increase in the serum lipid concentration may be explained as a function of the higher intake of fatty

acids associated with the experimental diets, which increased the corresponding fractions of fatty acids related to lipid
metabolism in the blood.

Table 1 - Mean blood parameters in lactating cows fed different levels of SFO

Conclusions Inclusion of up to 4.5%

Variabl SFO levels | Bifect SFO in sugarcane-based diets has no
ariable MSE (P value) effect on blood-lipid metabolism,
0.0 1.5 3.0 4.5 L Q however had quadratic effect in the
Glucose (mg/dL) 5252 5291 5846 5626 163 ns  ms serum Cglncle?t,fa“og.()f cholesterol and

NEFA (mmol/L) 0.17 022 024 016 004 ns  ns fn Hofstetn x it

Cholesterol (mgldL) 8873 1373 186.66 15928 1275 <001 0.03  Acknowledgment
HDL (mg/dL) 4776 80.13 7421 6053 10.14  ms 0.02 " The authors acknowledge the assistance
Triglycerides (mg/dL) ~ 3.27 3.43 3.86 444 097 bs ns given by Embrapa Dairy Cattle and the
. . 2 authors gratefully acknowledge
R« t

egf COSIO cquatons > L FAPEMIG (Fundagdo de Anparo a
Cholesterol (mg/dL) §=84.855 + 55.376*X - 8.439*X 0.73 pesquisa do Estado de Minas Gerais)
HDL (mg/dL) )7:49-289+25~184*X—5-117*X2 085  and CNPq (Conselho Nacional de
'MSE = Mean standard error; “ns = not significant (P>0.05); r* = coefficient of determination Desenvolvimento Cientifico e

Tecnologico) for the financial support.
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Introduction Lipid supplementation the diet of dairy cows aims to increase the energy density of the diet, however,
considerable amounts can affect the performance of the animal. Milk composition can be changed when providing lipids in
ruminant diets. A major deleterious effect of the inclusion of high concentrations of lipids in the diet of ruminants is the
reduction in ruminal fiber digestion. Thus, the amounts and proportions of volatile fatty acids produced in the rumen can be
negatively altered, especially the acetate:propionate ratio, promoting the reduction of milk fat. In addition milk protein is
reduced due to reduction of microbial synthesis, since lipids are not energy sources for microbial growth or reduction in the
availability of amino acids in the mammary gland.The purpose of this study was to assess diets based on sugarcane with
different concentrations of sunflower oil (SFO) with respect to nitrogen use efficiency parameters in dairy cattle.

Material and methods Four multiparous Holstein x Gir cows in lactation for 10710 days with average milk production of
15+5 kg/d) fitted with rumen cannulas received four dietary treatments (levels of SFO inclusion as % of diet DM) ina 4 x 4
Latin Square design composed of 19-day experimental periods (10 days for adaptation and the last 9 days for data
collection). The treatments were: 1) Control: diet containing no SFO; 2) SFO1: diet containing 1.5% SFO; 3) SFO2: diet
containing 3.0% SFO and 4) SFO3: diet containing 4.5% SFO. Diets were isoproteic (14.5% CP) and fed ad libitum once a
day as total mixed rations (TMR) composed of whole sugarcane plant and a concentrate mixture (60:40, % of diet DM).
The production of faecal DM was estimated from samples collected over six consecutive days using indigestible NDF as an
internal indicator. Milk samples were collected at the morning and afternoon milking (6:00 and 14:00 h, respectively)
during the last 9 days of each experimental period and analyzed for urea and alantoin content. Spot urine samples were
acquired on day 13 of each experimental period four hours after the morning feeding during spontaneous urination .The
allantoin, cratinine and acid uric in urine and milk was measured by the colorimetric method in accordance with Fujihara et
al. (1987), whereas the urea content was measured using an enzymatic colorimetric method with an equivalence point
reaction (Bergmeyer, 1985). The total levels of purine derivatives (PD) excreted were calculated by Verbic et al. (1990)
and ruminal N compound synthesis was calculated based on Chen & Gomes (1992). The results were analysed by
regression with the Statistical Analysis System software (SAS, 2002) at a 5% probability.

Results A linear decreasing effect of different levels of SFO on the excretion of purine derivatives was found (Table 1).
This decrease reflected in lower intestinal absorption of purines, lower production of microbial protein in the rumen and
lower microbial efficiency.

Table 1 Means of N use efficiency parameters in lactating cows fed different levels of SFO

SFO levels Effect (P value)
ltems 0.0 15 3.0 45 MSE Q
N intake (g/day) 296.4 312.9 318.7 287.3 14.623 s’ ns
Faecal N (g/day) 90.3 100.6 97.3 86.3 7.834 ns ns
Urinary N (g/day) 118.9 120.8 116.9 1134 2.833 ns ns
Milk N (g/day) 79.3 80.6 85.1 84.4 3.872 ns ns
N balance (g/day) 8.0 10.9 19.4 3.2 9.029 ns ns
N balance (% of N intake) 1.7 2.5 6.0 0.18 2971 ns ns
Urine urea N (mg/dL) 134.8 106.6 97.4 109.9 2.583 ns ns
Milk urea N (mg/dL) 12.2 13.1 10.8 11.1 1.154 ns ns
Serum urea N (mg/dL) 10.8 14.1 11.8 10.4 1.039 ns ns
Total purines (mmol) 280.6 248.9 2442 230.5 3.561 <0,001 ns
Absorbed purines (mmol) 283.6 246.2 240.6 225.2 4.143 <0,001 ns
Ruminal microbial N (g/day) 206.2 179.0 174.9 163.7 3.014 <0,001 ns
Microbial efficiency (g BW/kg TDN)  123.1 97.9 91.5 83.0 4.332 <0,001 ns
Regression equations 1’
Total purines (mmol) ¥=274.267 - 10.319xX 0.63
Absorbed purines (mmol) ¥=276.044 — 12.057xX 0.77
Ruminal microbial N (g) ¥ =200.696 — 8.765xX 0.96

'MSE = Mean standard error; “ns = not significant (P>0.05); r* = coefficient of determination

Conclusions Inclusion of up to 4.5% SFO in sugarcane-based diets had no effect on nitrogen metabolism, however there
was a in decrease production of microbial protein in the rumen resulting in the lower microbial efficiency in Holstein x Gir.
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Introduction A host can adopt different potential strategies when coping with infectious pathogens. Two such mechanisms
are resistance and tolerance. Host resistance, which has been the focus of most disease control strategies to date, refers to a
host’s ability to inhibit or limit pathogen replication. A measure of resistance used in the literature is the inverse of
pathogen burden (Schneider & Ayres, 2008). Tolerance is the ability of a host to maintain fitness or high performance
levels while infected with a pathogen (Schneider & Ayres, 2008). In contrast to resistance, tolerance has no impact on the
pathogen; Instead, tolerance mechanisms reduce damage to the host caused by pathogen or self as a result of infection, thus
reducing the negative impact of infection (Medzhitov et al, 2012; Roy & Kirschner, 2000). When considering breeding for
improved host resistance and tolerance, there must first be evidence for genetic variation in both traits, and how these are
related. There is abundant evidence for genetic variation in host resistance, but little is known whether there is also genetic
variation in tolerance, and about the relationship between these traits. The objective of this study was to determine, using
listeria infections in mice as a model system, whether genetic variation exists in both resistance and tolerance, and whether
these two mechanisms are indeed antagonistically related as suggested by the evolutionary theory.

Material and methods Data were provided by Bergmann et a/ (2012). The mice derived from four genetically diverse
lines (A-D), chosen for their differing susceptibility to infections. They were orally administered with a mouse adapted
Listeria strain (n=8 per lines). The lines were selected based on their differing response to pathogen challenge. A
measurement of body weight was taken for each mouse prior to infection, and recorded over time. Similarly, colony
forming units (CFU) were measured in different organs, at 1, 3, 5 and 7 days post infection, to analyse the systemic
dissemination of bacteria. Using ANCOVA, differences in resistance and tolerance to Listeria infection were identified. As
outlined by Simms (2000), the method of quantifying tolerance used was general linear models (GLMs), where
comparisons of slopes (tolerance) of regression lines of Body Weight as a measure of performance (dependent variable),
and log-transformed CFU as a measure of pathogen burden (predictor) were used. Additionally, to identify a trade-off
between resistance and tolerance, the Pearson’s correlation coefficient between the two traits was calculated.

Results
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post infection.
As demonstrated in Figure 1, there was variation in slopes between the four mouse lines across all days and all tissues
(p<0.05). Furthermore, Figures 1 and 2 demonstrate the differences between mouse lines in both resistance and tolerance.
These differences were found to be statistically significant (p<0.05). Moreover, the most resistant line frequently turned out
to be the least tolerant line. There was a consistently strong negative correlation between resistance and tolerance over all
analysed tissues at different days (significant r-values between -0.973 and -0.989). The correlation was strongest at day 5
(r=-0.987, p<.0001) and for intestine measurements (r=-0.987, p<.0001).

Conclusions The results show evidence for genetic variation between mouse lines for both tolerance and resistance.
Furthermore, the results suggest that there is a trade-off between resistance and tolerance. This provides evidence to
suggest that genetic selection for/against host tolerance, in addition to resistance, may be a potential disease management
strategy, when harmful pathogens which are difficult to eradicate from a population could be controlled. The results have
implications on how to deal with infectious disease in livestock in the future.
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Introduction Porcine Reproductive and Respiratory Syndrome (PRRS) is an important viral disease of pigs.
Mummification of piglets and other reproductive losses are a direct outcome of PRRS alongside other clinical signs such as
respiratory disease, increases in co-infections and occasionally blue colouration on the ears, vulva or hind (Zimmerman et
al. 2003). Compromised production alongside increased monitoring and treatment costs contribute to a recent cost estimate
of €126 per sow per PRRS epidemic in Europe (Nieuwenhuis et al. 2012). One option for mitigation of PRRS effects is the
exploitation of host genetics, as part of a multifaceted solution incorporating management strategies. Heritable variation in
response to the virus has been demonstrated both in-vivo and in-vitro, reviewed in Lewis et al. (2007), indicating the
potential for the genetic improvement of host resistance to PRRS. This study aims to investigate the heritability of PRRS
resilience in a commercial sow herd using both pedigree and genetic marker information.

Material and methods Data were available from a Chinese commercial multiplication unit over 83 months for 1,821 sows
covering 7,907 farrowing events and 87,445 total piglet births. The herd experienced repeated PRRSv outbreaks and data
from the farm were partitioned into two groups; epidemic and non-epidemic. Partitioning was done on the basis of trend
analysis investigating the rolling 30 day average reproductive traits recorded on farm, as per the threshold-threshold
method used by Lewis ef al. (2009). The available reproductive traits were explored for their ability to identify epidemics;
only traits which identified the three, ELISA confirmed outbreaks, were used to partition the data. An initial baseline phase
was identified within time periods not exhibiting signs of PRRS for any of the traits; the 95" percentile of this initial
baseline was used to identify time windows breaching this threshold. The data within epidemic phase and the remaining
non-epidemic phase were used to estimate variance components and heritabilities for the different reproductive outcomes.
Pedigree information was available for the sows over 11 generations including 4,249 animals. 60k SNP chip data (Illumina)
were available for 637 animals. Traits analysed include mummified piglets per litter, total dead per litter, dead as a fraction
of total litter size and gestation length. Restricted Maximum Likelihood (REML) heritability estimates for each trait were
generated using ASReml 3.0 for Linux, analysing epidemic and non-epidemic phase farrowing events separately. The
significance of fixed effects (Line n=9/Parity n=10) was assessed using the conditional Wald F-Statistic. Random genetic
effects were assessed fitting an A matrix (pedigree) in the first instance and a G Matrix (genomic kinship). A Genome
Wide Association (GWA) analysis was conducted using the R based GenABEL package to fit the GRAMMAR method.

Results Parity was consistently significant in the models used (P<0.001) with differences up to 3.49 piglets between
parities for total born dead. Line, whilst not significant, was retained in the model to account for breed differences, with
differences up to 3.59 dead piglets. The heritability estimates are shown in Table 1. Total dead piglets showed a 9-fold

increase in phenotypic variation from the

Table 1 Heritability estimates for reproductive traits affected by PRRS non-epidemic to epidemic phase, with
Trait Non-epidemic phase: _Epidemic phase: the increase in genetic variance being

A Matrix A Matrix G Matrix even larger, leading to an increased
Mummified Piglets 0.02 +0.01 0.20 +0.06 0.09+0.05 heritability. Similar changes were seen in
Total Dead Piglets 0.05 +0.01 023 +0.06 0.16+0.06 the other reproductive failure traits,
Dead / Total Litter Size ~ 0.03 + 0.01 032 +0.06 0.21+0.06 Which were all markedly more heritable
Gestation Length 0.48 +0.02 0.23+0.06 0.42+0.05 during epidemic phase. Conversely the

heritability of gestation length decreased
during the epidemic phase. Using the G matrix altered the heritabilities, however the dataset size was reduced. GWA
analysis found chromosome-wide significance on chromosome 4 (SSC4) for the trait of total piglets born dead.

Conclusions We observed that lowly heritable traits, associated with PRRS outcome, increase in heritability under PRRS
challenge. Supported by the increases in genetic variance, this indicates different host control of these outcomes, in the
presence of PRRS as opposed to non-epidemic situations. Conversely, gestation length becomes less heritable during PRRS
epidemics due to increased phenotypic variance. The significant effect of parity corroborates an earlier finding by Lewis et
al. (2009), however it is not yet understood whether parity is a proxy for true age effects or risk of previous exposure. The
presence of a significant association on SSC4 supports previous findings by Boddicker et al. (2012) who also identified a
region on SSC4 conferring resistance/susceptibility to PRRSv in growing pigs. These findings indicate that such genetic
effects may be translated into potential reproductive benefits, i.e. reductions in mummified and stillborn outcomes. Further
work, such as principle component analysis, is required to fully disentangle and quantify the line effects. Current analyses
are single breed populations to verify the results from this study.
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Introduction Johne’s disease (or paratuberculosis) is found worldwide and causes significant efficiency losses to both the
farm business and the agricultural industry through reduced production, and it also compromises animal welfare. As yet,
there is no cure and control strategies are based upon timely detection and culling of infected animals together with good
hygiene practices to reduce transmission. Breeding for resistance may be an additional tool to control the disease. Testing
milk or blood for Johnes disease (by detection of antibodies using an ELISA test) is a service offered by National Milk
Records (NMR). The objective of this study was to estimate genetic parameters for antibody response to Johne’s disease
using field data milk ELISA test results.

Material and methods Test results of milk ELISA from a five year period, 2007 to 2012, from UK herds were obtained
from NMR. Milk ELISA test results were natural log transformed resulting in a normal distribution. The dataset edited for
the purposes of genetic parameter estimation consisted of 91,830 Holstein Friesian cows, born from 1998 to 2010, from
1,660 herds with a total of 270,039 records (edits included daughter and contemporary group size, ages at calving, pedigree
available etc.). The number of tests per animal ranged from 1 to 30 (average 2.9 tests). The animal pedigree file was
generated by tracing the pedigrees of cows back 5 generations resulting in a file containing the relationship of 285,695
animals. Genetic parameters were estimated in ASReml (Gilmour ef al., 2006), using both sire and animal models. The
fixed effects included were parity of animal at test, birth year of animal, weight of milk closest to test date (within 10 days),
age at test in months (linear and quadratic), days in milk at test (linear and quadratic), age of dam at birth (months),
heterosis, recombination and herd-year-season at calving. The full animal model included the following random effects:
direct additive genetic effect of the animal (A), maternal additive genetic effect (M), the covariance between animal and
maternal additive genetic effects (AM), permanent environmental effect of the animal ((PE) due to repeated records) and
the residual error. Four models were run to select the most suitable random effects.

Table 1 Variance components, heritabilities and repeatabilities (with

Results Trends for transf d milk ELISA
esuli o rends for ransiormed s.e.) for four animal linear models with differing random effects

tests differed according to lactation stage;

initially high after parturition, followed by a . Model 1 Model 2 Model 3 Model 4
steep fall, and then gradually increased o 79.8(0.69) 10.1(0.78)  10.27(0.78)  10.60 (0.88)
towards the end of lactation. Also, Oe, 48.6 (0.73)  52.55(0.73) 48.55(0.74)
transformed milk ELISA tests tended to Om 0.42(0.22)  0.34(0.22)
increase with increasing parity number from Oarn -0.72 (0.38)
parities 1 to 3. According to AIC and BIC Oc 99.2(0.32) 98.2(0.32)  85.99(0.28) 98.2(0.32)
tests, the full model (4) was the preferred o) 179.0 156.9 (0.55) 149.2(0.54)  156.9 (0.55)
choice (with lowest value). Essential (0.68)
components in the model were A and PE R 045 0.06 (0.005)  0.07 (0.005)  0.07 (0.006)
effects. PE effects would be expected due to (0.003)
animals with repeated tests, but omitting the R 0.37 (0.002) 0.42(0.003) 0.38 (0.003)
effect caused an over-estimate of heritability. AIC  -1432098  3814.64 -9456.34 -16188.8
BIC -14310.43  3810.64 -9462.34 -16196.8

The estimates for heritability and repeatability
using an animal model were 0.07 and 0.38
respectively  (Table 1). Corresponding
estimates from a sire maternal grandsire
model gave similar estimates of 0.06 and 0.37
respectively.

032 direct additive genetic variance; Gpez permanent environmental
variance; o,,° maternal additive genetic variance; o> animal-maternal
covariance; . error variance; csp2 phenotypic variance; h* heritability;
R repeatability; AIC Akaike Information Criterion; BIC Bayesian
Information Criterion.

Conclusions The heritability was in line with similar studies (Attalla et al., 2010; Van Hulzen ef al., 2011) and for other
health traits (Pritchard et al., 2013). Sire and animal models produced similar heritability estimates but were slightly higher
using the animal model. Despite the low heritability (<10%) of health/fertility traits genetic progress can still be made. For
instance, there has been a turnaround in the genetic trend of fertility almost immediately after the introduction of the
fertility index which includes traits with heritabilities of 1-4%. Testing of cattle for Johne’s is important for its use in
control programs and the results of this study show that the same field data could be used to develop breeding tools as part
of an overall disease control strategy.
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Introduction Lameness is of great concern in dairy cattle because of economic and welfare considerations and its high
prevalence. Lameness creates direct and indirect economic losses; the former are due to treatment and the involuntary
culling of cows. Lameness is the third most common reason for involuntary culling after infertility and mastitis (Whitaker
et al. 2004). Indirect costs are due to milk yield reduction and fertility deterioration (Green et al., 2002). Total cost per case
has been estimated to range from 48 to 886 € (Noordhuizen, 2012). Heritability estimates of locomotion scores for
diagnosing lameness (Van Dorp ef al., 2004) or as a linear trait (Onyiro and Brotherstone, 2008) range from 0.05 to 0.14.
Still, no discrimination is made between before and after first calving or between different stages of lactation. Calving and
lactation onset are stressful events and environmental effects are expected to be greater around and, cumulatively, after
lactation peak. The objective of this study was to investigate the profile and estimate genetic parameters of locomotion
score and lameness before the first calving and throughout the first lactation.

Material and methods The study was carried out in a large commercial farm located in Northern Greece and included 237
first lactation Holstein cows that calved between 2008 and 2010. Cows were locomotion scored weekly on a five-point
scale; starting six weeks before calving and throughout lactation. Cows with a score greater than or equal to two were
considered as lame. Body condition was scored starting six weeks before calving and then weekly for the first 13 weeks
and monthly until the end of lactation, using a five-point scale in increments of 0.25. Body weight was also recorded at the
time of body condition scoring. These records were matched to corresponding weekly milk yield records, where the latter
were seven-day averages on the week of veterinary inspection. Total number of repeated records amounted to 9,643. Each
trait was analysed with a univariate random regression model, including year-season of calving, country of origin, calendar
month, barn, age at calving, fixed regression on week from calving, and random regressions on week from calving
associated with the additive genetic effect and the permanent environment effect of cow. Estimates of (co)variance
components from this model were used to calculate weekly heritabilities for each trait.

Results Fixed curves for locomotion score and lameness are presented in Figure 1, illustrating the relative frequency of the
traits throughout lactation. Weekly estimates of the genetic variance are shown in Figure 2; all of which were statistically
greater than zero (P < 0.05), demonstrating the presence of genetic factors that control the animal’s capacity for uninhibited
movement and resistance to lameness. Consistent with Figure 2, heritability estimates were highest before 1st calving and
decreased as lactation progressed. Average estimates for the entire period were 0.39+0.06 and 0.26+0.06 for locomotion
score and lameness, respectively.
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Figure 1 Locomotion and lameness profile across lactation. Figure 2 Estimates of the genetic variance across lactation.

Conclusions Locomotion score and lameness are amenable to improvement with genetic selection. Highest gains are
expected before first calving and in the beginning of lactation.
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Introduction Cattle are susceptible to Mycobacterium bovis, the causative bacterium of bovine Tuberculosis (bTB). BTB
is a zoonotic disease with the potential to impact on animal performance and welfare causing significant financial losses to
the dairy cattle industry worldwide (Allen et al. 2010). Eradication strategies based on available diagnostic methods
including the single intradermal comparative tuberculin test (SICTT) and post-mortem examination at slaughter have
proven ineffective in eliminating the disease in a number of countries and particularly those with a wildlife reservoir.
Genetic selection for disease resistance may offer a complementary strategy, by contributing to a reduction in the herd-level
incidence and its severity. The presence of exploitable genetic variation in M. bovis susceptibility in dairy cattle and in the
responsiveness to the diagnostic tests has been confirmed by previous studies (Bermingham et al. 2009; Brotherstone et al.
2010), in which phenotypes describing whether or not a cow developed bTB were shown to be heritable. The aim of this
study was to investigate the possibilities of genomic prediction for bTB resistance using a dense single nucleotide
polymorphism (SNP) array, which would enable selection in the absence of disease phenotypes.

Material and methods Phenotypic data were available for 1,151 Holstein-Friesian dairy cows (592 cases and 559 controls)
from 165 herds in Northern Ireland and all individuals were genotyped for 617,885 SNP loci (Illumina Bead Chip). Cases
were defined as animals positive to SICTT and with confirmed lesions, while controls were animals with multiple negative
test results coming from high disease prevalence herds to maximise the probability of exposure to the pathogen (Bishop and
Woolliams, 2010). A genomic Best Linear Unbiased Prediction (BLUP) model was used to obtain genomic estimated
breeding values (GEBVs) for bTB resistance for all the individuals in a two-stage process: (i) adjusted phenotypes
corrected for all non-genetic factors were obtained from an initial fixed effects model and (ii) GEBVS were estimated from
the adjusted phenotypes fitting a marker-based genomic kinship relationship matrix, using ASReml. The ASReml analysis
also gave an estimated heritability for bTB resistance. Five-fold Cross Validation (CV) was conducted to assess the
predictive ability of the genomic EBVs, where the individuals were partitioned in five random groups of equal size, each
time omitting one as the test-set and using the remaining four as training-sets to predict GEBVs for the test-set (Luan et al.
2009). The procedure was performed with a balanced proportion of cases and controls across the five groups and repeated
with the 164 cows designated as Friesians being excluded. The correlation between adjusted phenotypes and the predicted
GEBVs was calculated and the accuracy was derived as the correlation divided by the square root of the heritability, i.e.
1(g,8) = 1(¥,y)/h. The estimate of the accuracy reported here is the average across six runs of different randomisation. To
further assess the performance of the GBLUP, ROC curves and their corresponding “area under curve” (AUC) values were
calculated.

Results The heritability was estimated to be 0.23 £ 0.06 and the estimated -
accuracy (r(g,g)) for the analysis was 0.33, in line with theoretical .
expectations given the size of the dataset. When the analysis was repeated
with Friesian breed cows removed from the dataset the accuracy was 0.34.
When the dataset was randomly reduced to give the same number of cases
and controls within each herd (hence herds with zero control animals were
deleted), the estimated heritability was 0.24+0.10. The ROC curves for the
full data set were calculated and their corresponding AUC values were
0.56, 0.59, 0.58, 0.57, 0.57 and 0.59 for the six different randomizations
applied (Figure 1). Hence, there was a probability close to 0.58 of g
correctly classifying cows on the basis of genotype alone using these data.
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Conclusion Genomic selection is potentially feasible for bTB resistance, : : ; ; ; ;
even in populations with no pedigree data available. Further, it can be o0 02 o4 oe e "
applied to animals lacking bTB phenotypes. The accuracies are in line
with expectations given the population size (Luan ez al. 2009), but before  gjgyre 1 The ROC curve obtained from the
implementing genomic selection a greater number of animals will be  GEBVs and the phenotypes, AUC = 0.59.

required to increase the prediction accuracies. The diagonal is the line of no-discrimination.

False_positive_rate
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Introduction Variation in body weight (BW) of pigs is a major concern for the industry with both financial and welfare
implications (Patience et al., 2004). The low birth weight piglet (LBW) is considered to contribute to this weight
variability, exhibiting poor postnatal growth rates (Gondret ez al., 2005). Therefore, improving the growth of these pigs is
considered the most viable remedial option. The aim of this study was to determine if LBW pigs will respond to enhanced
nutrition post weaning (9-13 weeks of age) and compensate for low BW, reaching the same BW as normal birth weight
pigs. The hypothesis addressed here was that the ability of LBW pigs to compensate will depend on the nutritional
environment they are given access to post weaning, and in particular the amino acid: energy ratio in the feed.

Material and methods The experiment was a 3 x 2 factorial with 6 replicate groups using a total of 180 pigs. Treatments
comprised 3 BW categories (N= normal birth weight (1.7 to 2.0kg), NR= normal birth weight but feed restricted from day
49-63 and L= low birth weight (< 1.2 kg)) and two food specifications given from day 63-91 (High or Standard lysine). In
period 1, from birth to day 49, piglets were selected within 24 hours of birth to create one cross-fostered litter for each BW
category (N, NR and L) in each of 6 consecutive farrowing batches. In period 2, from day 49 to 63, each litter was split to
form two treatment groups of 5 pigs (balanced for sex and litter origin) for each BW category. The NR pigs received
restricted amounts of feed (600g/day per pig) with the remaining N and L groups fed ad libitum the same commercial
weaner diet (20.55% crude protein, 1.28% digestible lysine, 14.46MJ/kg digestible energy). The aim was for NR and L
pigs to have the same BW by day 63. For the third period, from day 63-91, groups within litter were randomly allocated a
high (16 g/kg) or a normal lysine (13 g/kg) grower diet for their age, offered ad libitum for four weeks. Pigs were
individually weighed twice a week from day 49 to 91 and feed intake per group was recorded. Average daily gain (ADG),
average daily feed intake (ADFI) and feed conversion efficiency (FCE) were calculated. Data were analysed on a group
mean basis by ANOVA using SAS version 9.2, with BW category (N, NR and L) and feed offered in period 3 (High or
Standard lysine) as factors.

Results BW on day 63 was 25.41, 21.00, 21.26 kg (0.38 s.e.d) for N, NR and L pigs respectively. There was a significant
effect of BW category on performance from day 63-91, with L pigs exhibiting the lowest ADG and FCE; this was the case
for all sub-periods examined. NR pigs exhibited the highest ADG for all periods (post restriction) however there was no
significant difference in the FCE when compared to N pigs for all periods examined (P>0.05). There was no difference in
the performance of pigs fed a high or normal lysine diet (P>0.05), nor was there a significant interaction between BW
category and lysine content of the feed (P>0.05).

Table 1 Effect of BW category (normal, N, normal restricted NR, or lightweight L) on growth and feed intake of pigs from
day 49 to 91'

Average daily gain (g/day) Feed conversion efficiency (g gain per g feed)
Time period (days)
BW category 63-77 77-91 63-91 63-77 77-91 63-91
NR 7674 869" 818" 0.661% 0.609* 0.6314
N 688" 7998 7438 0.619* 0.607* 0.611%4
L 622°¢ 732¢ 677¢ 0.5578 0.5328 0.540"
sed 35.2 37.7 27.8 0.300 0.028 0.021
Significance™ * * ok * * ok

Within a period, means with a different superscript differ (P<0.05)
> *P<0.05; **P<0.01

Conclusions L pigs did not exhibit catch up growth, even on a higher specification diet, and consistently exhibited the
lowest ADG and FCE. However they had a similar FI to other treatment groups. NR pigs exhibited higher ADG post
restriction than both N and L pigs, indicating that these pigs can compensate for low BW due to a reduction in feed intake.
This suggests that feeding LBW pigs a higher specification diet, i.e. feeding them for their BW rather than age, has no
effect on overall performance and that it might not be possible to enhance the growth of LBW pigs post weaning.
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Introduction Providing cost effective growth and improving feed efficiency is vital for long term profitability of the pig
industry. Compensatory growth, defined as a period of accelerated growth after a period of growth restriction (Hornick et
al., 2000), has been associated with an increase in feed efficiency. However despite a large amount of work on
compensatory growth it continues to be poorly understood with many conflicting reports. The aim was to determine
whether or not compensatory gains were observed after feeding a reduced lysine diet for three weeks post weaning
followed by a high lysine diet up until slaughter and to determine whether compensatory gains could be consistently
observed over a number of experiments.

Material and methods Four separate experiments were conducted. Experiment 1 was conducted from March to October
2008, experiment 2 from December 2008 to July 2009, experiment 3 from December 2009 to July 2010 and experiment 4
from May to December 2011. For each experiment pigs were weighed at weaning (28 days of age) and allocated to pens on
the basis of live weight and litter origin. Throughout each experiment pigs were fed ad libitum receiving either a high
lysine (Control; 17.5 g/kg) or a low lysine (Weaner restrict (WR); 8.0 g/kg) diet during the first three weeks post weaning
creating two dietary treatments. Eight replicates were used for each experiment. In each experiment, both weaner diets were
followed by a high lysine diet up until slaughter, 15.5 and 12.0 g/kg of lysine for the grower (7 to 12 weeks of age) and
finisher (12 weeks of age to slaughter) diets respectively. All pigs were individually weighed at the start of the experiment
(weaning) and then weighed at 7 and 12 weeks of age and prior to slaughter. Average daily intake (ADI), average daily
gain (ADG), feed conversion ratio (FCR) and average daily lysine intake (ADLI) were determined for each experiment.
When the pen average reached 95.0-105.0 kg pigs were sent to a commercial abattoir and slaughtered under commercial
conditions. All pigs were given daily health scores (recording any ill health). A General Linear Model (Version 15.0;
Minitab Inc.) was used to analyse each experiment independently as a two treatment design. The pen mean was the
experimental unit for performance data.

Table 1 Effect of weaner dietary lysine level on rate of gain throughout the weaner, grower and finisher stage.

ADG, kg Weaner phase ADG, kg Grower phase ADG, kg Finisher phase

Control WR SE P-Value Control WR SE P-Value Control WR SE P-Value

Expl 0.389 0.254  0.0051 <0.001 0.772 0.818  0.0113 0.013 0.855 0.858  0.0220 0.945
Exp2 0.316 0.175  0.0080 <0.001 0.725 0.718  0.0101 0.633 0.855 0915 0.0104 0.001
Exp3 0344 0.157  0.0131 <0.001 0.755 0.723  0.0092 0.029 0.885 0.881 0.0172 0.871
Exp4 0.288 0.179  0.0105 <0.001 0.730 0.713  0.0219 0.589 0.849 0.844  0.0236 0.889

Results Growth performance was successfully reduced during the weaner phase in WR pigs. These pigs grew more slowly
(P<0.001) and less efficiently (P<0.001) than Control pigs in all experiments. Feed intake during this period was lower for
WR pigs in experiments 1, 2, and 3 (P<0.05), whereas feed intake did not differ significantly between WR and Control pigs
in experiment 4. Although lysine intake was lower for WR pigs in all experiments compared to Control pigs (P<0.001),
WR pigs utilised the lysine in the diet more efficiently for growth than Control pigs (P<0.001). In the subsequent growth
period, WR pigs in experiments 1 and 2 demonstrated improved rate of gain (P<0.05, P<0.05) and feed efficiency (P<0.1,
P<0.1; experiments1 to 2 respectively) and thus compensatory live weight gains were evident. However, previous lysine
restriction did not result in compensatory gains in pigs from experiments 3 and 4 as these pigs had a lower feed intake
throughout the grower stage (P<0.001, P=0.056). No difference in health score was observed between treatments in any
experiment.

Conclusions The above results demonstrate that pigs are capable of compensating for a reduction in performance when
dietary lysine levels as low as 8.0 g/kg lysine are fed for a period of three weeks post weaning, but that compensatory
growth is not consistently observed. In experiments 3 and 4 feed intake was lower during realimentation for WR pigs
compared to Control pigs which may have prevented them from compensating, however the reasons for this lower intake
are difficult to explain. The difference in weight created at the end of the weaner stage was greatest for pigs in experiment 3
which may account for the greater difference in feed intake during realimentation between the treatments. However this
was not the case for pigs in experiment 4. Many environmental factors can affect feed intake, however the housing
conditions, temperature, genotype and feeder type were kept constant for each experiment. Although health were similar
for each trial, more robust health measurements are needed to rule out any effects caused by poor health which may have
resulted in a reduced feed intake. These results confirm that the occurrence of compensatory growth cannot be reliably
predicted.
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Introduction Magowan et al., (2013) found a reduction in pig performance when rapeseed meal (RSM), with a low
glucosinolate level (4.8 pmol/g), was included in finishing pig feed at levels between 70 and 210 g/kg. However, there
remains a strong desire within the pig industry to utilise RSM in pig feed since its successful inclusion should reduce
reliance on imported soya bean meal and reduce diet costs and the carbon footprint of pig production. The aim of the
current experiment was to investigate finishing pig performance and eating behaviour when diets containing up to 90 g/kg
of RSM were offered.

Material and methods A total of 80 pigs (PIC337 x (Landrace x Large White)) were offered one of four isoenergetic
(13.8 MJ/kg digestible energy), isonitrogenous (170 g/kg crude protein; 11 g/kg total lysine) diets containing either 0, 30,
60 or 90 g/kg RSM. Pigs were housed in groups of 10 which were balanced for gender and weight. Dietary treatments
were offered from 84 to 145 days of age. The feed intake and eating behaviour of individual pigs was recorded
continuously using ACEMO electronic feed stations. Each pig represented one replicate. Pigs were weighed at 12, 15 and
18 weeks of age (Wks) and at slaughter (145 days of age). The composition of the control diet (0 g/lkg RSM) was (g/kg)
maize 393; wheat 283; soya 246; soya hulls 47; vegetable oil 6.0; limestone 4.7; dicalcium phosphate 7.0; minerals and
vitamins 5.0; salt 4.6; lysine 3.3; methionine 1.1 and L-threonine 0.8. As the inclusion of RSM increased the inclusion of
maize decreased and the inclusion of wheat increased to 313 and 366 g/kg respectively for the RSM diet containing 90
g/kg. Soya hulls inclusion was reduced to 40, 33 and 27 g/kg for the 30, 60 and 90 g/kg RSM diets. Vegetable oil
inclusion was 8.3, 10.7 and 13.1 g/kg for the 30, 60 and 90 g/kg RSM diets. Inclusion of all other dietary ingredients
remained similar to that of the control diet. The raw RSM was analysed for total glucosinolate content using an HPLC
method conforming to BS4325 Part 12 (NIAB Labs, England). Pig performance (average daily gain (ADG), average daily
feed intake (ADFI) and feed conversion ratio (FCR)) and eating behaviour (average number of visits per day (ANV/D),
average feed intake per visit (AFI/V) and the average time spent per feeding visit (AT/FV)) was calculated on a per pig
basis and data were statistically analysed using analysis of variance with the 12-week weight of pigs being used as a
covariate (using Genstat Version 10).

Results The total glucosinolate level of the RSM was 2.5 umol/g. The 12-week weight of pigs averaged 43.5 kg. There
was a quadratic effect of RSM inclusion on the finish weight (P<0.01) and ADG (P<0.05) of pigs between 12 weeks of age
and finish (Table 1). Pig performance and finish weight increased when pigs were offered diets containing 30 and 60 g/kg
RSM but decreased again when the diet containing 90 g/kg RSM was offered to a level comparable with the control diet
(Table 1). There was no significant effect of RSM inclusion on the ADFI or FCR of pigs (Table 1). There was no
significant effect on the ANV/D but there tended to be (P <0.1) a quadratic effect on the AFI/V and AT/FV (Table 1).

Table 1 Effect of RSM inclusion on pig performance and eating behaviour between 12 weeks of age and finish

RSM inclusion (g/kg) P value

0 30 60 90 SEM Treatment Linear Quadratic
Finish weight (kg) 101.6" 103.8° 104.5° 102.1%° 0.72  <0.05 NS  <0.01
ADG (g/kg) 944° 976™ 1005° 962 16.0 0.052 NS  <0.05
ADFI (g/kg) 2169 2196 2220 2167 332 NS NS NS
FCR 2.31 226 222 2.26 0.035 NS NS NS
ANV/D 8.7 8.7 8.3 7.9 0.52 NS NS NS
AFI/V (g) 330 305 324 353 16.4 NS NS  <0.1
AT/FV (mins) 8.4 7.7 8.0 8.9 045 NS NS  <0.1

Conclusions In contrast to Magowan et al. (2013), the inclusion of RSM at a rate of 90 g/kg did not significantly reduce
pig performance compared with the control diet. Furthermore, the inclusion of 30 and 60 g/kg of RSM improved pig
growth rate between 12 weeks of age and finish. The level of glucosinolates were considered low in this study and the
response of pigs is in line with that of other workers, for example Keady & O’Doherty (2000) and McDonnell et al. (2010)
who included up to 300 and 210 g/kg of RSM respectively and found no reduction in pig feed intake or growth rate. In
both this study and that of Magowan et al. (2013), diets were cereal/soya based and were similar with regard to crude
protein, lysine and energy composition. However, the terminal sire used in this study (PIC) is likely to have been a
contributing factor to the lower ADFI and improved FCR reported here compared with Magowan et al. (2013) (2169 vs
2464g/kg and 2.26 vs 2.51 respectively using the control diet). The slightly lower glucosinolate level combined with a
lower ADFI may have contributed to the lack of negative response to RSM inclusion found in the current study.
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Introduction It has been suggested (Kyriazakis, 2008) that the UK pig Industry uses phosphorus (P) levels in diets for dry
sows at levels that are 20-35% above the recommended Nutrient Requirement Standards (BSAS, 2003). Reasons for this
oversupply are the need for safety margins, a degree of uncertainty over the digestible P (dig-P) contents of feedstuffs,
advice offered by veterinarians and the provision of one diet that needs to meet P requirements at all stages of gestation.
Excess of P in pig diets raises serious environmental concerns, as excess P is excreted in the environment and contributes to
soil and water eutrophication (White and Hammond, 2006). This study aimed to show if P levels in dry sow diets can be
reduced in line with recommended requirements, without adverse effects on performance and health.

Material and methods Two dietary treatments were used in the study. One contained the industry standard level of dig-P
(2.50g/kg) and the second contained a lower level of dig-P (1.95g/kg), which is approximately 22% below the BSAS
(2003) standard. One farm, with 520 dry sows distributed over 4 batches, was used. The sows were fed the diets from
weaning until two weeks before farrowing. During lactation, all sows were fed the same, industry standard, diet.
Reproductive performance parameters were measured as well as bone strength using samples obtained when the animals
were slaughtered at the end of lactation. The environmental impact of the diets was measured by soil samples taken at the
entrance and exit from the service and gestation paddocks as well as faecal samples taken at exit from both paddocks. Both
soil and faecal samples were analysed for labile P levels using a partial fractionation procedure (Abioye et al. 2010).
Differences between treatments were examined using ANOVA with appropriate General Linear Models. In the analysis of
soil and faecal P, a number of weather indices were developed to summarise the daily weather patterns in the period before
sampling, as samples were collected between January and June under very different weather conditions and used as a

covariate in the analysis.

Results There was no effect of dietary treatment on
the reproductive performance parameters measured (P
> 0.05) (Figure 1). There was an effect of parity on

average weaning weight of the piglets did not differ
between the treatments (overall mean 7.80 kg) and
there was no difference in the return rates between
treatments. There was no effect of dietary treatment
on bone strength, but there was an effect of parity,
with older parities (6 and above) having stronger i
bones when compared to gilts (P <0.001). born alive born dead weaned
On-farm monitoring of sows found no significant
measurable difference in labile P in faeces or surface
soil as a result of changes in diet. There was an effect
of pig occupation, irrespective of diet, on the soil P
levels with increases of 46 mg kg-1 and 26 mg kg-1
in plant available P (bicarbonate extractable) on average in the service and gestation paddocks respectively. Statistical
analysis of the levels of labile P pools in soil showed that weather patterns explained a higher proportion of the variation
than the differences in diet.

the number of piglets born alive (P = 0.040) and the g
number of piglets weaned (P = 0.028) due to these =3
being higher for parities 2-4. There was no parity .g‘ Hiah
effect on the number of stillbirths (P > 0.05). The 5 g
a mlow
£
=}
P4

Figure 1 Reproductive performance for sows fed either a High
(2.50g/kg) or a (1.90g/kg) digestible phosphorus diet during
gestation.

Conclusion As there was no effect on reproductive performance or bone strength caused by the different levels of digP in
the diet there might be no need to feed sows above the recommended levels of digP as a safety margin. However the
experiment took place over one parity and long term effects of the dietary treatments need to be addressed in future
experiments. There was no difference between diets in environmental load which was largely caused by a high variation
and seasonal effects. Modelling nutrient balance is being currently considered at paddock scale. This will be compiled with
additional biophysical data (e.g. topography, land use) to assess the overall environmental impact of the changes in diet in
pig production systems.
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Introduction The UK pig industry reliance on imported soya bean meal (SBM), which increases concerns about food
security, sustainability and environmental impact could be reduced through greater use of home grown peas and faba beans.
We observed that the latter could completely replace SBM without impacting on growth performance and carcass measures
in small scale experimental trials (Smith et al., 2012a,b; White et al., 2012a,b). Here, we investigate the same under large-
scale commercial conditions.

Material and methods Faba beans (var Fuego) or peas (var Prophet) were included at 300 g/kg in commercially
formulated test diets without any SBM. Control diets contained SBM at 98.0 and 47.6 g/kg for grower (35-60 kg) and
finisher (60-110 kg) pig, respectively. The pelleted feeds were formulated to be iso-energetic (9.75 and 9.30 MJ NE/kg for
growers and finishers respectively), have the same standardized ileal digestible lysine content (9.5 and 8.8 g/kg), and meet
the minimum requirements of other amino acids (BSAS, 2003) by modifying the inclusion of pure amino acids. Wheat,
barley, biscuit meal, wheat feed, fat and macro minerals were allowed to float, whilst rapeseed meal, DDGS and other
ingredients were kept constant. Diet were fed to a total of 1230 mixed sex American Hampshire x Landrace/Large White
pigs of ~35 kg, housed on slats (10 pens per diet; 11 pigs per pen), or on straw (10 pens per diet, of which there were 8 with
25 pigs and 2 with 50 pigs). Pen live weight was recorded at trial start, and pen live weight and feed refusals recorded at
change over to finisher formulation, and when pigs were sent to slaughter, to obtain cold carcass weight, pH at 45 min post-
mortem (pHas), P2 value and calculated % lean. Mean pig body weight gain (BWG), feed intake (FI) and feed conversion
ratio (FCR as FI/BWG) were calculated and analysed separately for the grower, finisher, and combined grower-finisher
period using ANOVA to test for diet, housing type and their interaction. To account for unbalanced treatment groups per
slaughter day, carcass data were analysed using REML to test for treatment effects, which included slaughter day as
random effect.

Results Treatment effects on pig performance did not differ between the grower and finisher period, so are reported for the
combined grower-finisher period only (Table 1). Diet did not significantly affect performance and carcass measures (Table
1). However, pigs on slats had lower BWG, lower FI, better FCR, less P2 and consequently higher % lean than pigs on
straw. Diet and housing type tended to interact for pHys, although all pHys values were greater than 6, indicating that none
of the treatments promoted PSE characteristics. Farm manager comments were favourable, stating normal pig cleanliness,
performance and feed handling across diets.

Table 1 Effect of feeding treatment and floor type on growth performance and carcass characteristics

Treatments P-values
Slats Straw Diet Housing  DxH
SBM Peas Beans SBM Peas Beans SEM

Growth performance

BWG (g/d) 881 889 888 930 959 941 18.35 0362 0.001 0.697
FI (g/d) 2158 2118 2149 2704 2798 2750 47.4 0.414  0.001 0.580
FCR 2.46 2.39 2.43 2.9 2.92 2.92 0.06 0.805  0.001 0.471
Carcass characteristics
pHuys 6.64 6.59 6.66 6.57 6.66 6.6 0.04 0.520 0.372 0.056
Cold weight (kg) 84.9 83.7 84 84.5 84.9 85.4 1.63 0.805 0.190 0.295
P2 (mm) 10.19 10.17 9.74 11.23 11.59 11.38 0.32 0.304  0.001 0.329
Lean (%) 62.6 62.92 62.53 61.6 6144 61.27 0.24 0.367 0.001 0.470

Conclusions This large-scale commercial demonstration trial verified that feeding pea- or faba bean-based diets is
unlikely to affect pig performance, indicating peas and faba beans are viable home-grown alternatives to SBM for grower
and finisher pigs.
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Introduction It has been suggested (Kyriazakis, 2008) that the UK pig industry uses phosphorus (P) levels in the diets of
all pig classes that are 20-35% above the recommended Nutrient Requirement Standards (BSAS, 2003). Reasons for this
oversupply are the inclusions of safety margins, a degree of uncertainty over the digestible P (dig-P) contents of feedstuffs
and advice offered by veterinarians. Excess of P in pig diets raises serious environmental concerns. It is estimated that pig
production contributes around 14 per cent of the total diffuse P load from livestock to UK waters (White and Hammond,
2006). This study aimed to demonstrate that P levels in grower and finisher pig diets can be reduced in line with
recommended requirements without adverse effects on pig performance and health.

Material and methods There were three dietary treatments each for the grower (Gr: 30-60kg) and finisher (Fr: 60-90kg)
pigs. The High diet contained industry levels of dig-P (2.70g/kg Gr, 2.49g/kg Fr). The Medium diet contained dig-P levels
just below the BSAS (2003) standard (2.44g/kg Gr, 2.26g/kg Fr). The Low diet had dig-P levels of around 20% below the
industry standard (2.19g/kg Gr, 2.00g/kg Fr). A total of 5453 animals were kept on two farms (F1 and 