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Oral Presentations
Physiological and behavioural responses to mixing with strange steers in finished steers
M.E. Booth1, G.J. Mears1 , K. Schwartzkopf-Genswein2, F.A. Brown1, C.L.  Holmes1, T. Entz1, A.L. Schaefer3 and T.A McAllister1
1Agriculture and Agri-Food Canada, Lethbridge, AB, Canada ; 2 Alberta Agriculture, Food and Rural Development, Lethbridge, AB, Canada; 3Agriculture and Agri-Food Canada, Lacombe, AB, Canada.

This study investigated the social and physiological responses of finished crossbred steers to mixing with unfamiliar animals.  Cattle were penned as 4 established groups totaling 19 steers (622.67±46.34 (SD) kg). Within pen, animals were paired randomly and each pair was exposed to 4 different treatments.  All pairs were either Home Boys in their home group in holding pen 1, HB(H) or mixed, with 2 strangers added to their home group in the larger holding pen 2, HB(M); or Strangers in their home group in holding pen 2, S(H) or mixed as 2 strangers added to a different established home group in holding pen 2,  S(M).  Animals were identified by grease-stick marks on their hind-quarters. Blood samples for plasma cortisol analysis were taken at 0, 20, 60, 120 and 240 minutes via indwelling jugular catheters. Behaviour observations started immediately after the 0 sample.   All occurrences of some interactive events were recorded for every animal in any group with the aggressor and recipient being noted except in the case of head-to-head.  In comparison to non-mixing days there were significant (Wilcoxon signed rank tests; P<0.01) increases in total number of interactive behaviours; of head-to-head  and interactions given for HB(M) and S(M); also for S(M) in total number of interactions received. There was no change in the number of interactions received by HB(M).  S(M) steers received 1/3 rd more of the interactions given by HB(M) animals than did HB(M) penmates.  Plasma cortisol showed some handling effects at sample 0 min but by the 60 min sample had decreased significantly across all treatments.  Whilst there was a clear increase in aggressive interactions when cattle were mixed the cortisol response was relatively short.

A procedure to reduce the stress of weaning on beef cattle: On-farm trials of two-step weaning
D.B. Haley1, J.M. Stookey1 and D.W. Bailey2

1Department of Large Animal Clinical Sciences, Western College of Veterinary Medicine, University of Saskatchewan, SK, Canada; 2Northern Agricultural Research Center, Montana State University, MT, USA.

Two-step weaning prevents nursing between cow-calf pairs for a few days (step 1) prior to mother-young separation (step 2) and may have advantages over traditional weaning. Calves wear a nose-piece that acts as a barrier which prevents nursing by blocking access to the teats. The goal of these experiments was to test the practical efficacy of using this weaning procedure on beef cattle operations. In trial 1, 175 cow-calf pairs (calves = 36±2 weeks of age) were randomly allotted to one of three weaning procedures that prevented them from nursing for 14d (n=57), 3d (n=58) or 0d (control, n=60) prior to separation. Two days prior to separation, cows and calves on the 3d treatment were observed to be in closer physical proximity to one another compared to the other treatments. After separation, transportation and overnight rest, 30 calves from each treatment were moved to experimental pens for two days observation. Fifteen pens contained 6 calves each (n=5 pens/treatment). Instantaneous sampling showed that after separation, two-step calves (14d and 3d) behaved remarkably similar to each other, but dramatically different than controls. Control calves called at a rate 28 times greater than two-step calves (P<0.05) and walked four times as much (P<0.05). Two-step calves were observed eating (P<0.05) and lying-down more frequently (P<0.05). Calves deprived of milk for 14d were lighter than calves from the other treatments 8 weeks after separation. In trial 2 nursing was prevented for either 5d (n=50) or 0d (n=50) prior to separation for pairs of similar age to trial 1. All calves were weighed 5 days before separation and on days 0, 7, 14 and 52 after separation. Two-step calves gained the same as controls during step 1. During the first 7 days after separation, two-step calves had a higher average daily gain, but this was reversed during the second 7-day period. No overall difference in weight gain was detected 52 days after separation. In trial 3, again with calves of similar age to the other trials, we used pedometers to record the walking behaviour of calves separated after 5d (n=5) or 0d (control, n=5) without nursing. Focal calves wearing pedometers were a subset of 50 calves, 25 from each treatment, all being kept together in the same pen. Applying the same average stride length to all (75 cm), controls walked twice as far as two-step calves during the first two days after separation (40 vs 15km; P<0.05). Two-step weaning drastically reduces the behavioural indicators of stress associated with the traditional abrupt method of weaning beef cattle and is easily applied to production systems.

A description of mount behaviour during the Buller Steer Syndrome in a western Canadian feedlot
J.L. Clavelle

Department of Large Animal Clinical Sciences, Western College of Veterinary Medicine, University of Saskatchewan, Saskatoon, SK, Canada.
The Buller Steer Syndrome is an aberrant behaviour characterized by the persistent and excessive mounting of one steer (the buller) by several of its pen mates (riders).  Fourteen steer pens (containing a total of 2919 steers; mean group size 209), at a commercial beef feedlot were included in the study.  Twelve pens were each observed once per daylight hour, for a 4-min period.  Each pen was assessed for the presence of a ‘Suspect’ Buller (SB) (a steer that might become a Buller) or a Buller steer, according to pre-determined SB and Buller criteria.  To be considered an SB it had to receive at least 3 mounts and 5 chin rests, and be followed by 3 riders throughout the duration of the 4-min period.  To be considered a Buller it had to receive at least 7 mounts and 10 chin rests and be followed by 7 riders throughout the duration of the 4-min period. Once a buller was identified, observations of other steer pens ended.  Observations were continuously recorded until sunset, or until buller activity had ended (buller received no mounts for a period of 20-min), or until feedlot personnel removed the buller.   

Eleven steers were identified that met Buller criteria.  Bullers on average received a total of 61 mounts/hr (range 43-114 mounts/hr) and an average of 149 mounts total (range 36-353).  Bullers were followed by an average maximum of 11 riders (7-18).  Results were divided into 10-min periods. The maximum number of mounts each buller received varied considerably between bullers (12-34 mounts/10-min).  Mount frequency was observed to be ‘episodic’, with periods of high intensity followed by periods where mount frequency was relatively low.  Buller activity for six of the 11 bullers ended but then resumed later that day or during subsequent days.   Of the 11 bullers, feedlot personnel removed only four.  Buller activity for the remaining seven bullers had ended by the time feedlot personnel arrived at the pen.  Bullers were observed during all times of day.  We conclude that a buller’s identification and subsequent removal from the pen is dependent on the time at which feedlot employees enter the pen relative to peaks in buller activity.
A novel protocol to assess methods of reducing riding behaviour in feedlot cattle
K.S. Schwartzkopf-Genswein1, J. P. Kastelic2, T. A. McAllister2, R. D. Wilde2, R. Silasi1 and D. Milligan3

1,3Alberta Agriculture, Food and Rural Development, 1Lethbridge, AB, Canada; 3Red Deer, AB, Canada ; 2Agriculture and Agri-Food Canada, Lethbridge, AB, Canada. 

Strategies for reducing riding behaviour among feedlot cattle are often sought, but assessing their effectiveness is difficult.  A novel protocol for assessing such strategies was tested using 60 crossbred heifers (423.1  2.8 kg BW) to determine the effects of access to a cattle brush (BRUSH) vs no brush (CONT) on riding behaviour, feeding patterns and growth. Heifers were housed in four pens equipped with electronic bunk attendance monitors and two were also equipped with a brush.  Heifers had ad libitum access to a diet comprising (as fed) 80 % barley grain 15% barley silage and 5% supplement, and were weighed at 21-d intervals.  Melengestrol acetate (MGA) was provided in the supplement (0.5 mg/head/d) for the first 21 d and from d 42 to 63.  On d 0, 35 and 49, heifers were injected (IM) with 0.5 mg cloprostenol to induce luteal regression.  This protocol was designed to induce three distinct periods of mounting activity.  Mounting was monitored electronically and brush use by video surveillance (two 24-h periods per wk per pen).  Mounting peaked on d 26-31, 37-39 and 67-69; at those times, heifers averaged 28.3 mounts/d lasting 3.4 s.  Mount frequency and duration did not differ between treatments either overall (P < 0.11) or during peak periods (P < 0.17).  Heifers in the BRUSH pens attended the feedbunk more frequently (15.3 vs 10.2 visits/d) and spent more time there (169.6 vs 141.5 min/d) than did the CONT heifers (P < 0.01). However, DM intake (9.54 vs 9.09 kg/d), rate of gain (1.25 vs 1.17 kg/d), and final weights (528 vs 521 kg) were higher (P < 0.01) in CONT than in BRUSH heifers.  Feed:gain ratios (6.8 vs 7.1) did not differ (P > 0.05) between treatments.  Correlation between mounting frequency and average daily gain was poor (r = 0.07) .  Access to a brush did not reduce riding behaviour or improve performance over an 85-d period. The effect of MGA withdrawal and strategic administration of cloprostenol reliably synchronized riding behaviour providing an effective means of testing strategies to discourage mounting behaviour

Effects of housing gilts in gestation stalls or small groups on their behavior during gestation and farrowing

M.J. Harris1, E.A. Pajor1, A.D. Sorrells1,2, S.D. Eicher2 and B.T. Richert1
1Department of Animal Sciences, Purdue University, West Lafayette, IN, USA; 2USDA-ARS Livestock Behavior Research Unit, West Lafayette, IN, USA.

The effects on behavior during gestation and around farrowing of housing gilts for one parity in individual stalls (n=14; 2.21 m x 0.61 m) or groups of four with individual feeding stalls (n=8; 3.9 m x 2.4 m) were evaluated.  The two housing treatments were contained in a single room.  Pregnant gilts were limit-fed once per day.  Floors were fully slatted with no bedding.  Observations of stereotypic oral/nasal/facial behaviors were made for 2 h after daily feed had been eaten, during wk 7-15 of pregnancy.  During wks 4, 6, 8, 11 and 13 the use of stalls at feeding by grouped gilts was observed.  Fights between group occupants were counted during a 24 h period at wks 2, 4, 6, 9 and 13.  Gilts were transferred to farrowing crates 5 d before their expected date of parturition, and posture changes recorded for 24 h before the birth of the first piglet; during farrowing; and for 24 h after the birth of the last piglet.  The duration of farrowing and inter-birth intervals were recorded.

On average, stall-housed gilts spent 80% of the 2 h after eating engaged in oral/nasal/facial behaviors, while grouped gilts spent 65%.  During wks 7 (87.7% vs. 67.3%; p<0.01), 8 (78.4% vs. 59.7%; p<0.05) and 9 (83.0% vs. 57.3%; p<0.01), stall-housed gilts spent more time than group-housed gilts in the 2 h after eating performing oral/nasal/facial behaviors.  Group occupants showed little consistency in choice of feeding stall, or stall entry order at feeding.  Two fights were observed during wk 2 (1 wk after mixing), and one during wk 6.  There were no differences in duration of farrowing, inter-birth intervals, or periparturient posture-changing behavior between gilts that had been housed in stalls or groups for gestation.

In summary, while grouped gilts displayed less stereotypic post-feeding behavior than those housed in gestation stalls, there were few other differences.  Little fighting occurred among group members after the immediate post-mixing period.  Housing gilts in groups of four does not appear to reduce their welfare compared to stalls, and may increase it, by providing more freedom of movement and reducing the exhibition of repetitive oral behaviors.

A breed comparison of post-parturient sow behaviors related to maternal ability
D.C. Lay Jr.1, M. F. Haussmann2, P.A. Reilly2 and R.K. Anthony2
1Livestock Behavior Research Unit – Agriculture Research Service, USDA, West Lafayette, IN, USA; 2Iowa State University, Ames IA, USA.

The objective of this study was to quantify some behaviors, thought to be related to maternal ability, between Meishan and PIC Camborough 22s, an U.S. commercial line of sows.  Seven Meishan and eight commercial sows were housed individually in 0.6 m by 2.1 m farrowing pens, and observed continuously via video recordings during and for 36 hours after farrowing.  In addition, the sows were subjected to two tests, two days post-farrowing, to measure their responsiveness toward piglets.  Test 1, consisted of placing a dead pig, warmed to body temperature, into the pen with the sow to determine if she would crush the pig upon lying down.  Test 2, consisted of taking one of the sow’s pigs and holding it sideways, thus making it vocalize in front of the sow.  The sow’s behavioral reaction to this test was recorded. Vocalizations and postural states were analyzed using the Wilcoxon-Mann-Whitney test and while the remaining data were analyzed using the general linear models procedures.  During the 3 days post-farrowing, Meishans performed more bouts of standing (P < .008) compared to the commercial line and their bouts of standing were shorter (P < .0001).  The commercial line spent a greater time lying during a bout compared to the Meishan sows (2.84 ± .35 vs 1.11 ± .07 hours respectively; P < .0001).  No differences were found in Test 1 (P > .80), only one sow from each breed group responded by getting up when it laid upon the dead pig, all other sows laid upon the pig without apparent response.  During Test 2, the commercial sows vocalized more than did the Meishan sows (20.0 ± 8.0 vs 1.9 ± 1.1 respectively, P < .02), but no differences in postural response were found (P > .15).  Data indicate that Meishan sows were more active after parturition, and that neither breed is responsive to lying on a dead piglet.  Non-responsiveness may be due to the lack of vocalization and/or movement of the dead pig.  The commercial sows responded to piglet vocalizations with more vocalizations than did the Meishan sows, however, neither breed responded by altering their posture.  These data indicate that several stimuli, when combined, are likely to contribute to a sow responding by standing up to avoid crushing her pigs. 

Post-natal behavioral and physiological responses of piglets from sows housed individually or in groups during gestation
A.D. Sorrells1, 2, S.D. Eicher1, M.J. Harris2, E.A. Pajor2 and B.T. Richert2
1USDA-ARS Livestock Behavior Research Unit, West Lafayette, IN, USA; 2Department of Animal Sciences, Purdue University, West Lafayette, IN, USA.
Sow gestation housing remains a controversial animal welfare issue. Two different types of gestation housing were used to evaluate gestation housing as a possible source of prenatal stress on piglets. Landrace x Yorkshire gilts (n=48) were randomly assigned to groups of four in pens (n=8; G; 3.9 m x 2.4 m) or to individual stalls (n=16; S; 2.21 m x 0.61 m).  Gilts were moved into individual farrowing crates 5 days prior to the expected farrowing date. All piglets were weighed at birth, d3, 14, and 35. Two male representatives from each litter were weaned at d14 and housed together in pens (76.2cm x 81.28cm). Belly nosing and play/fight interactions were observed for three days post-weaning using 10-min interval scan sampling. An isolation test (30min duration) was then performed on one randomly chosen piglet from each pen on d35. Time spent lying, and the number of jumps against test box walls, grunts and squeals were recorded in real time and analyzed using the Observer® program. Salivary cortisol was collected at 30 minutes intervals from baseline (T0), T30, T60, T90, and T120. Skin surface temperature of face, back, and shoulders was recorded pre- and post-test using thermal imaging. The two identified male piglets were bled via jugular puncture on d2, 7, 14, 17, 21, and 28. Plasma was assayed for TNF( by ELISA and haptoglobin, (1-glycoprotein, and IgG were analyzed by radial immunodiffusion. Immune data were analyzed using Mixed Models in SAS® as a repeated measures design. Behavioral data, weights, and skin surface temperatures were analyzed using the GLM procedure of SAS. Piglets from S gilts weighed significantly less (10.3 kg) than G piglets (12.8 kg) only on d35 (P=0.001). Piglets from S gilts also vocalized more (squeal freq = 19, grunt freq = 356) during the isolation test than did G piglets (squeal freq = 7, grunt freq = 138) (squeals P=0.05, grunts P=0.002). However, salivary cortisol, skin surface temperatures, and immune measures were not significantly different between treatments. These data show some behavioral and production differences between piglets from individually stalled gilts and group housed gilts. Further research is required to clarify this relationship.
Effects of pre-natal stress on piglet behavior and immunological response to weaning
M.J. Toscano¹, K.A. Scott¹, D.C. Lay¹, Jr. and H.K. Smith²

¹USDA-ARS-MWA Livestock Behavior Research Unit, West Lafayette, IN, USA; ²Purdue University, West Lafayette, IN, USA.

Exposing a pregnant sow to stress has been shown to have negative effects on resulting offspring.  However, little knowledge exists regarding the mechanisms of this process or the effects due to specific stressful events.  In this study, sows received one of two treatments once a week during d 35 to d 77 of gestation: injections of ACTH (i.v., 1 IU/kg BW) (ACTH, n=10), or forcefully moved up and down an alley and received 3 shocks from a standard electric prod over a 10 minute period (ROU, n=11).  A third group served as a control and received no treatment (CONT, n=6).  At weaning animals were blocked for weight and sex after which ten groups of six pigs were formed with 2 pigs from each treatment group.  Each group of six pigs was then placed in one of ten individual nursery pens.  To assess the behavioral effects of treatments, all behaviors were recorded for 6 d post-weaning using video cameras mounted above each pen.  Recorded video was then analyzed for duration, initiator, and recipient of each fight/play bout.  To assess the effect of treatments on hematological cell profiles, blood was collected every other day for 10 d after weaning. Statistical analysis using analysis of variance procedures revealed that duration (pooled mean ± SE; 25.9 ± 1.7 s; P < .25) and interactions of fight/play bouts (P < .50) were similar regardless of treatment, though the results of the hematocrit and hemoglobin for CONT were less than for the ACTH and ROU treatments, respectively (hematocrit: P < .03; treatment mean ± SE; 24.9 ± .62, 26.6 ± .62 , 28.0 1 ± .63; hemoglobin: P < .04; 7.72 ± .22, 8.26 ± .22 , 8.79 ± .22).  Our results suggest that pre-natal stress can influence the pig’s physiological state during the post-weaning period.  The effect of these parameters on the stress response during weaning and whether these treatment differences are maintained throughout the animal’s lifetime remain important welfare issues and require investigation.

Poster Presentations 
Determination of social dominance in groups of pigs : methodology approach
C. Bousquet and M.C. Meunier-Salaün

INRA, Unité Mixte de Recherches sur le Veau et le Porc, Saint-Gilles, France.
Social hierarchy within groups of pigs has generally been determined at mixing or during competitive feeding situations, in pairs or within the group context. The social rank has been classically determined from aggressive and submissive acts during social confrontation and defined as a dominance index calculated in different ways, including the frequency of agonistic interactions, the proportion of wins and defeats or the number of conspecifics that each pig dominates in relation to group size. In most cases the definition of a dominance index postulates a linear hierarchy within groups. The aim of our study was to evaluate methods for the determination of the social status in groups of eight (N) growing pigs subjected to a food competition test after a 16h food deprivation. During the test lasting 30 min, all  agonistic interactions exchanged between each pig were recorded (nature of interaction and the identity of the initiator and the recipient). We built a matrix based on the total number of interactions exchanged within each dyad (Tij, Tji). An individual score was calculated from the nature and number of acts exchanged within each dyad: 0 for the less aggressive animal, 1 for the more aggressive animal and 0.5 for each animal when agonistic behaviour was similar (Tij-Tji <3). Secondly, a dominance index was determined for each pig, by dividing the sum of its scores (maximum = N-1) by the number of conspecifics interacting with the considered animal. The resulting index for all groups was normally distributed and resulted in significant differences in the feeding pattern of growing pigs fed with an automatic feeder. From the matrix of the agonistic interactions within every dyad in each group, the “graph” theory (Roy, 1969) was also applied to determine the social status of each pig. The results showed the existence of triangular or circular relationships within the experimental groups.
Impact of timing of vaccination against Mycoplasma hyopneumoniae on the behavioural and physiological reactions of piglets
V. Dufour1,2, R. Bergeron1 and S. Robert2

1Department of Animal Science, Laval University, Sainte-Foy, QC, Canada; 2Dairy and Swine Research and Development Centre. Lennoxville, QC, Canada.



The objective of this study was to determine whether vaccination is more stressful for piglets when combined with transportation to the fattening unit. Three groups of 64 early-weaned piglets were compared: no vaccination (T1); vaccination at 58 d of age (T2); and vaccination at 65 d of age (T3), 60 min before transportation to the fattening unit. In the nursery (16 to 65 d of age), each treatment consisted of 8 pens of 8 piglets distributed in 4 rooms. A human approach test (HAT) was done to evaluate individually the reactions of 72 piglets (3 piglets/pen) to unknown humans at 4 different times (d 36, 61, 68 and 94). During transfer to the fattening unit (day 65), heart rate was continuously recorded with heart rate monitors on 24 piglets and the ease of handling was evaluated by the time taken to empty the pens and to move the groups from the pen to the truck. Blood samples were taken from 72 piglets on d 18 and 65 (after transport) to determine the neutrophil/lymphocyte ratio (N/L). HAT tests showed that the latency to enter an area of 0.5 m around the experimenter decreased over time, except at d 68 (72h after transport) where the latency was higher than at d 61 (cubic effect of time; P<0.001). Treatments did not affect the reaction of piglets during HAT tests. T3 piglets had a lower heart rate than T2 (mean±SE: 180±4.6 vs 194±3.5 bpm) during transfer from the pen to the truck (P<0.05). However, the ease of handling, and the heart rate during transport (174±3.4 bpm) were not affected by treatments. The N/L ratio was similar in the three groups at d 18 but was higher in T3 (2.7±0.2) than in T1 (1.5±0.2) and T2 (1.5±0.2) at d 65 (P<0.01). In conclusion, combining vaccination with transportation (T3) had no effect on piglets' behaviour, as compared with vaccination one week before transport (T2) or no vaccination (T1). However, T3 piglets showed physiological changes that could be either due to an immune response to vaccination or to a stress reaction to transportation.

Cows discriminate between flooring surfaces in front of the feeder
B.J. DeCook, M.C. Nelson, C.B. Tucker and D.M. Weary

Faculty of Agricultural Sciences, University of British Columbia, Vancouver, BC, Canada.
Flooring surfaces are thought to impact the comfort of animals housed indoors, such as dairy cows in free-stall barns. Nine pregnant, non-lactating Holstein cows were individually housed with access to two standing platforms filled with either concrete or sawdust, directly in front of, but separated from feed by metal headlockers. Concrete and sawdust were chosen as flooring surfaces to represent a contrast in comfort. We determined if cows discriminated between two flooring surfaces, as measured by preference, and assessed how flooring surface affected feeding behavior. Animals were acclimatized to both surfaces for 7 days. Following this, animals were fed in front of each treatment surface for 4 days. Animals were then fed hay ad libitum from both surfaces for 3 days to assess preference.  Nine of nine animals preferred the sawdust surface over concrete (P < 0.01) and spent 69% of their total time at the feeder and 65% of their time with their head in the headlocker on the sawdust surface. When hay was offered only in front of a single feeding platform animals spent, on average, an additional 42 ( 18 minutes (mean ( sed) on sawdust compared to concrete (P = 0.07). Feed intake and duration of visits to each surface followed a similar pattern. The difference in total time standing on the sawdust surface was driven primarily by an increase in time spent standing without eating (27 ( 10 minutes, ​mean ( sed, P = 0.03). Sometimes, cows stood eating with only the front legs on the treatment surface. Cows were more than twice as likely to eat in this position when fed in front of the concrete surface (P = 0.02). In conclusion, cows clearly preferred, spent more time standing without eating on, and altered feeding position when housed with a more comfortable flooring surface in front of the feeder.
Kinematics of dairy cow gait
F. Flower1, D. Sanderson2 and D.M. Weary1
1Animal Welfare Program, Faculty of Agricultural Science, University of British Columbia, Vancouver, BC, Canada; 2Biomechanics Laboratory, School of Human Kinetics, University of British Columbia, Vancouver, BC, Canada.
Current methods of assessing lameness in dairy cattle have been unable to identify individuals in the early stages of development. Our objective was to utilize techniques used in the study of human biomechanics to quantify the gait pattern of normal, healthy walking cows. Using this gait pattern as a baseline, we investigated whether cows with hoof diseases alter their gait. Basic kinematic stride measurements (stride duration, length, stance and swing phases and stride variability) were obtained from 46 lactating cows walking on a test alley over 7 consecutive days. The phases of each cow’s gait cycle were quantified from digitized video records using motion analysis software.  Hooves were clinically assessed for the presence of sole lesions and digital dermatitis 10 weeks following the trial. Cows were grouped according to hoof health into one of three groups: healthy (n = 20), those with sole lesions (n = 17) and those with digital dermatitis and sole lesions (n = 9). Cows with healthy hooves spent significantly less time (P < 0.001) with their hooves in contact with the ground (54.1 ( 0.8 %) than either cows with sole lesions (57.6 ( 0.94 %) or digital dermatitis and sole lesions (56.6 ( 1.37 %). The data also indicate that cows with hoof problems modify their gait pattern in terms of stride length and height. The use of computerized movement analysis appears to be a useful diagnostic tool for the identification of cows with lameness.

Effect of high instantaneous stocking rate on grazing behaviour of lactating dairy cows in Voisin’s Rational Grazing
M.C.A.C da Silveira, L.C. Pinheiro Machado Filho, G.R Furlanetto and C.T. Berton

Lab. Etologia Aplicada, Dep. de Zootecnia & Des. Rural, Universidade Federal de Santa Catarina, Florianópolis, SC, Brasil.
In Voisin’s Rational Grazing, high instantaneous stocking rate may increase feed competition, altering grazing behaviour and reducing pasture selectivity, although not affecting milk production. The objective of this experiment was to study the effect of two instantaneous stocking rates, Low (L) = 80 AU
/ha and High (H) = 240 AU/ha on the grazing behaviour of dairy cows. Sixty lactating Holstein cows, from a commercial herd, were paired according to parity, stage of lactation and level of production and randomly assigned to the L or H group. Pasture availability was the same for both groups. The L group stayed three times longer in a three times larger paddock. For the grazing behaviour observations, the cows in each treatment were further divided in four groups, from each of which two cows were sampled. All groups were simultaneously observed for four hours following morning and evening milking, during two time periods (Nov 00 and Sept 01). To analyse the data, we divided each four hours in two periods of two. Data was analysed using Proc. GLM (ANOVA) in SAS. The treatments did not affect cow’s milk production (P>0.8). There was no treatment effect in the first two hours period. There were treatment x period interactions for the variables time spent grazing (P<0.007), ruminating (P<0.002) and standing (P<0.01). There was no treatment effect in the first two hours period. In the second two hours period cows from H, compared with those from L, grazed for longer (50.5 and 39.2 ± 2.9 min), but ruminated less (48.3 and 37.1 ± 2.1 min) and stood less (2.1 and 4.1 ± 0.7 min). Overall, cows grazed longer (P<0.001) and stood longer (P<0.002) during the morning than in the evening. By contrast, they ruminated longer (P<0.0004) and spent greater time lying down (P<0.01) during the evening grazing. Biting rate was higher during the evening (P<0.006) and in early Sept 01 (P<0.0001). The high instantaneous stocking rate increased the duration of grazing during the second 2-hour period, which may have increased ingestion and lead to the postponement of rumination.
Effects of blindfolding on behaviour and heart rate in beef cattle during restraint
K. D. Mitchell, J. M. Stookey, D. K. Laturnas, J. M. Watts, D. B. Haley and T. Huyde

Department of Large Animal Clinical Sciences, Western College of Veterinary Medicine, University of Saskatchewan, SK, Canada.
Restriction of an animal's visual field by means of a blindfold or hood has been suggested for use during the handling and restraint of many wild and captive animals.  However, no data has ever been presented to verify if cattle are indeed calmer during a procedure if a blindfold is used.  Sixty beef heifers were randomly assigned to either visual restriction (Blindfold) or no visual restriction (Control) and tested daily during a 4 day trial to determine the effects during restraint.  Heart rate (HR), measured via a telemetry system, was taken during a baseline period prior to treatment and continuously recorded during a 1 minute period of restraint, that included handling and touching the animal.  Touching involved 2 people on opposite sides of the animal, simultaneously approaching the animal at 15 sec into the restraint period and grabbing the ears, poking the neck, sides and rump in a mock "ear tagging, vaccinating and prodding" procedure.  Strain gauges were attached to the head gate to measure the animal's struggle during the procedure.  Signals were digitized and used to determine the average and maximum exertion forces made by the heifers against the headgate during restraint.  The association between treatment, sample time (day 0 - 4), animal weight and the various outcome measures were analyzed using a generalized estimating equation (GEE) method to account for the repeated measures design.  Mean HR of heifers did not differ at the end of the treatment (95.04 ( 4.66 bpm ) (P=.64), but the HR tended to decrease more for blindfolded heifers compared to controls during restraint (average decrease 16.3 ( 3.2 bpm and 14 (  2.9 bpm, respectively)  (P=.10).  The exertion force applied by the heifers against the headgate was lower on average (P < .05) and a lower maximum force (P < .01) for the blindfolded heifers.  Heart rate and exertion forces declined over the 4 days of the trial for both treatment groups.  Blindfolding cattle reduced the amount of struggle and tended to lower heart rate, a positive behavioural and physiological response.  Therefore, blindfolding is recommended for use during invasive procedures that require prolonged restraint. 

Dry matter content and its effects on fecal cortisol measurement:  a critical assessment
E. Wilson, D.P. Dembiec, K. Laughlin and A.J. Zanella

Department of Animal Science, Michigan State University, East Lansing, MI, USA.
Feces, is the biological sample of choice as a noninvasive measurement of glucocorticoids in some species. Various protocols abstain from using correction factors to relate fecal cortisol to circulating levels of hormone in the body. Protocols should take into account the total amount of fecal material excreted and the amount of dry matter present. We have found significant variation in dry matter to water ratio between individual animals, (60%-15% water/g feces). To test the implication of variability in dry matter, we spiked fecal samples from dogs and tigers to a final concentration of 0.012, 0.062; 0.123 and 0.610 ug/dl of cortisol above their endogenous levels. We compared the impact of adding different treatments of water (0%, 15%, 30%, and 60%) to freeze-dried spiked fecal samples to matched spiked control samples using our routine protocol, not freeze-drying. We reconstituted the samples using 2x1 (volume by weight) water and methanol (80:20). Samples were centrifuged and supernatant was transferred to RIA tubes (Diagnostic Product Corporation). Tubes were vacuum dried and reconstituted with water prior to running RIA. We found a significant difference in cortisol concentration between the control and the water added treatments in both dog (ANOVA; F4,25=24.29, p<0.001) and tiger samples (ANOVA; F 4,24 =7.84,p<0.001). After mathematically correcting for the dry matter content we found no significant difference between the control and the treatments in cortisol concentration in both dog (ANOVA; F 4,25 =3.27, NS) and tiger samples (ANOVA; F 4,24 =1.43; NS) indicating that our extraction protocol was unaffected by the water concentration in the samples. In conclusion, the process of drying the full sample is much more time consuming and cumbersome then calculating the dry matter content of a small aliquot of original sample and later making the mathematical correction for percent dry matter in the feces.  Using the correction factor for dry matter may be helpful in relating fecal cortisol to circulating levels of the hormone.  

Effect of libido reestablishment in semen characteristics of goats (Capra hircus)
V. Prado1, A. Orihuela2, S. Lozano1 and I. Pérez-León1
1Instituto Tecnológico agropecuario de Oaxaca, Ex-hacienda de Nazareno, Xoxocotlán Oaxaca, México.

2Facultad de Ciencias Agropecuarias de la Universidad Autónoma del Estado de Morelos, Cuernavaca Morelos, México.
The association between libido re-establishment and semen characteristics of sexually mature goats was evaluated. Nine two-year old bucks were trained to mount a restrained estrous-induced female and ejaculate in an AV (artificial vagina). Each buck was subsequently subjected to eight weekly trials in which one of the following two treatments was alternately applied. In treatment 1, males were individually exposed to the same female during a four-hour period throughout which their ejaculates were collected and analyzed. Treatment 2 was the same as the former, except that a different doe replaced the stimulus animal for the 2nd two hours. In treatment 1, three (33%) of the males achieved at least 9 ejaculations, averaging 2.3±0.8 mounts, before each ejaculation. Inter-ejaculatory interval increased from 47.7±42.4 to 3609 sec, while ejaculation volume and sperm concentration decreased from 0.9±0.3 to 0.2 ml and from 4.3±1.8 to 0.6 spermatozoa/109/mL in the 1st and 9th collection, respectively. In treatment 2, three (33%) of the males performed 7 ejaculations during the first two hours. After changing the stimulus animal, all males (100%) ejaculated again, and two (22.2%) achieved 5 more ejaculations. These males averaged 3.0±1.2 and 2.3±1.9 (P>0.05) mounts before each collection for the 1st and 2nd two-hour period, respectively. Reaction time, semen volume and sperm concentration recovered 57% (P=0.29), 82.3% (P=0.01) and 90% (P=0.16), respectively after changing the stimulus female. It is concluded that after changing the stimulus animal following a two-hour session, libido in goats was reestablished, and the quality and quantity of the ejaculations improved.

Effects of transfer on the behavior of captive tigers
D.P. Dembiec1 and A.J. Zanella2
1Department of Zoology and 2Department of Animal Science, Michigan State University, East Lansing, MI, USA.

Captive tigers are often transported for breeding purposes. Transportation stress has been studied on domestic animals, but little has been done to quantify behaviors associated with stress during transportation of tigers.  Preliminary data on behavioral responses to transportation stress will help to assess the welfare of tigers during common managerial practices. Exotic animals are perceived as experiencing stress while being transferred. Changes in activity, the performance of stereotypies, and other responses are often associated with stress.  Past experience of transfer may affect how each individual reacts.  The first objective of this study was to generate data quantifying common behaviors that tigers show associated with transfer.  The second objective was to compare the effects of transfer on tigers with different levels of transfer experience.  Five tigers were placed individually in a small transfer cage for 30 minutes. Behavioral observations were carried out 60 minutes prior to transfer, 30 minutes during, and 60 minutes after being transferred.  After the transfer period the tigers were released into their original enclosure.  Two tigers were identified as having experience with this transfer method.  The other three had no prior experience.  Among the behaviors recorded were activity level (without stereotypies), pacing, respiration rate, and ear position, which is commonly used as an indicator of stress in cats.  Results showed no differences in activity levels before and after the transfer for each tiger .  Upon release, an immediate resting response was observed in all the tigers.  Respiration rates increased by a factor of three in two tigers, while the others showed a slight increase.  These results indicate that transferring may be an energy consuming experience.  No common behavioral patterns were observed in response to transportation among tigers.  Therefore, patterns should be assessed per individual before and after management procedures. Percentage of time ears were oriented back was significantly greater for naïve animals when compared to tigers habituated with transportation (mean percentage; naïve 82%, experienced 5.8%; P=0.008).  Therefore, habituation methods should be used to alleviate stress associated with components of the transfer procedure. 

Ultrasonic vocalizations and other behavioural responses to carbon dioxide euthanasia in laboratory rats

L. Niel and D. M. Weary

Faculty of Agricultural Sciences, University of British Columbia, Vancouver, BC, Canada.
The objectives of this experiment were to determine 1) whether rats euthanized with carbon dioxide display behaviors indicative of distress, and 2) whether these behaviours are due to oxygen deprivation.  Rats were either euthanized with carbon dioxide or exposed to argon, an inert gas used only to displace a similar level of oxygen (n = 8 for both gases).  The animals were acclimatized to the chamber for 15 minutes, and then the treatment gas was added at a rate of 20% of the chamber volume per minute.  Argon treated animals were removed unharmed from the chamber after 2.5 minutes, which is the approximate time that it took for the carbon dioxide treated animals to become fully recumbent.  The rats that were exposed to carbon dioxide were more active (3.8 ( 0.65 versus 1.0 ( 0.57 movements ( SEM; p < 0.01), and showed increased levels of escape and gas avoidance related behaviours including rearing (11.6 ( 1.30 versus 4.6 ( 1.25 rears ( SEM; p < 0.01), nose to ceiling contact (28.6 ( 5.38 versus 8.0 ( 3.34 sec ( SEM; p < 0.01), and scratching and pushing at the chamber lid (8.0 ( 4.14 versus 0.1 ( 0.12 events ( SEM; p < 0.01).  Although the argon treated animals showed some increase in nose to ceiling contact from baseline (p < 0.05), they did not show a significant increase in any other variables.  Furthermore, six of the eight carbon dioxide treated animals produced a broad frequency ultrasonic vocalization, and this behaviour was only recorded in one of the argon treated animals (p < 0.05).  These ultrasonic sweeps reached a maximum frequency of 102.6 kHz, and on average had a frequency range of 41.5 ( 8.60 kHz ( SD.  The vocalization duration ranged from 5.2 msec to 116.4 msec, with an average length of 36.88 ( 26.38 msec ( SD.  These results indicate that carbon dioxide euthanasia results in distress in rats, and that this distress is due to the properties of carbon dioxide rather than oxygen deprivation.     

Study of the stress reaction related to artificial insemination in hispano-breton mares
M.A. Alonso, J.A. Perez, C. Diez, D. Bartolomé and V.R. Gaudioso

Department of Animal Production II, Veterinary Faculty, University of Leon, Spain.

The great change undergone over the last few years in the concept and mentality of livestock exploitation systems has given rise to the intensification of animal production, going from “traditional” methods to “industrial” ones, with the aim of achieving higher profits and productivity. This has caused marked changes in a few years, demanding from the animal an effort in adapting to these new conditions, which  sometimes overcomes their capacity to adapt and gives rise to a stress reaction.

In this work we aim to evaluate the stress reaction and the level of injury caused by artificial insemination (A.I.) in the Hispano-Breton horse breed, and to determinate their capacity to adapt to these manipulations.

Fifteen Hispano-Breton adult females, between 3 and 8 years of age, were subjected to A.I. and nine females of the same breed and similar ages were subjected to natural mounting. Modifications in the following haematic parameters were measured in all animals: cortisol, glucose, lactate dehydrogenase, triglycerides and total protein. We also measured the Species Specific Experimental Response to Stress (SSERTS) index.

We found a slight increase in blood cortisol levels after A.I. that was not statistically significant. Moreover, the SSERTS index did not show any significant difference between treatments. Given that this parameter shows the metabolic state of the animal, this result implies that the elevation in glucocorticoids is not sufficient to modify other plasmatic metabolites, which means a very scarce repercussion on the metabolic state of the animal. The efforts that the animal has to carry out to adapt to this manipulation, are minimal and produce a low stress reaction. From this we can deduce that carrying out artificial insemination on the animals we studied was not stressful. However, we have to consider that these mares were used  for farm work in cultivated fields, such as hops and beet, and  had become accustomed to human presence.

Behavioral responses of horses to familiar and unfamiliar vocalizations: an applied ethology project for Animal Science undergraduates
K. Laughlin, M. Bouchey, B. Koenigsknecht, A. Malfroid, B. Wise, R. Zalewski and A.J. Zanella

Department of Animal Science, Michigan State University, East Lansing, MI, USA.
In order to consolidate the instruction of the scientific principles underlying applied ethology, and to enhance understanding of the practical considerations in this area of study, Animal Science students were given the opportunity to apply their skills within a research setting. Twenty-nine students carried out a study to examine the behavior of 18 Arabian horses, in response to playback of digitally recorded vocalizations from familiar and unfamiliar conspecifics. Groups of 3-4 students were assigned two horses to observe during the period of study.  

Six geldings, six stallions, and six mares housed at MSU Horse Teaching and Research Center were studied over a period of three weeks, with each horse tested twice each week.  Each observational period lasted 30 minutes per horse, with ten minutes of observation prior to the first vocalization, followed by ten minutes of observation prior to the second vocalization, and a final ten-minute observation period. Vocalization recordings were presented to the horses using a CD player placed in front of the individual stalls. Unfamiliar and familiar vocalizations were balanced across test days, and observers were unaware of the identity of vocalizations. Twenty-eight behaviors were recorded by both direct observation and videotape analysis, including body and head postures, ear movements and vocalizations. Analysis of the data using a general linear model analysis of variance with a repeated measures design showed significant differences in the frequency of head raising (GLM; F 1,178 = 4.30, p=0.04) and head lowering (GLM; F1,178 = 4.94, p=0.028) following familiar and unfamiliar vocalizations. Habituation effects over successive exposures and gender differences were shown for many of the behaviors, potentially confounding results, therefore no conclusive findings can be reported. However, the study allowed the students to gain practical experience of designing and executing a research project, analyzing and interpreting the data, and critically evaluating the outcome, in terms of its scientific merit and limitations of the playback experiment. These issues are explored further in the presentation. 

This study highlights the way in which applied ethology can be incorporated into the teaching mission of Land Grant universities, utilizing the wealth of resources available at these institutions.

Integrating practical elements into a theoretical applied animal behavior course for Animal Science undergraduates
K. Laughlin and A.J. Zanella

Department of Animal Science, Michigan State University, East Lansing, MI, USA.

The teaching of applied animal behavior is of increasing importance to Animal Science undergraduates in North American universities. Following the recent attention to animal welfare, and in anticipation of the growing opportunities for research and employment in this field, it is essential for there to be a body of students with the requisite level of knowledge, expertise and interest to realize the potential of this area of study. 

The theoretical teaching of applied animal behavior principles in the classroom can be optimized by the integration of practical laboratory sessions, utilizing the wide range of facilities and livestock on hand at most Land Grant universities in the US. We have developed a curriculum, in which parallel weekly laboratory sessions first familiarize students with the fundamental techniques of behavioral observation, including sampling and recording methods. Subsequent sessions gradually introduce greater complexity of experimental design, formulating and testing hypotheses, statistical analysis of data and interpretation of results. Throughout these lessons, we focus on different aspects of behavior (e.g. reproductive behavior, fear responses, social organization and motivation), thus consolidating the information presented in lectures, whilst providing hands-on interaction with a variety of farm animal species. In collaboration with Potter Park Zoo, and the Capital Area Humane Society, we are also able to educate students on behavior and welfare issues of captive wild and companion animal species. 

Students are required to submit reports throughout the course, which are graded on, among other things, the standard of scientific writing and critical evaluation of the study. The final assignment is an in-depth field research project, submitted as a written paper and an oral presentation, allowing individuals to utilize all the tools and techniques they have acquired during the semester, including peer review.  

We propose that an integrated teaching approach, such as this, enhances the understanding of the theory underlying applied ethology, maximizes the appreciation of the practical considerations necessary in research, and stimulates a level of interest that may not be attained in the classroom. The purpose of this presentation is to encourage discussion about the current teaching of behavior in Animal Science departments.    

The impact of the Animal Welfare Judging Team experience on undergraduate students

R. Waltman, C.R. Heleski and A.J. Zanella

Animal Behavior and Welfare Group, Department of Animal Science, Michigan State University, East Lansing, MI, USA.

A novel way to integrate animal welfare teaching into the mainstream of animal welfare curricula was developed. Our primary objective is to enhance the knowledge of animal welfare science among undergraduate students.  Judging teams offer a unique way to challenge students to critically evaluate animal welfare issues. Relevant information from behavioral, physiological and ethical standpoints can be integrated in this competitive exercise.  We predict that through this endeavor students will broaden their awareness of practices within the animal agriculture industry, increase their knowledge of animal welfare issues, and improve their abilities to debate on various welfare topics.

Eighteen students from Purdue, University of Wisconsin, University of Guelph, and Michigan State competed in the first animal welfare judging contest in 2002.   The competition began with all the contestants judging scenarios on CD-ROM, which provided the students with indicators of welfare, such as heart rate responses to handling, stress hormone responses to interventions. 

All eighteen participants were surveyed before and after the event to assess their experience using this novel teaching tool.  Through this activity students gained experience with public speaking, learning how to debate, and 94% of the participants stated that their knowledge of animal welfare had increased.  Students felt that by having the contest they stimulated interest in animal welfare among their peers. Students acknowledged in the survey that animal behavior and welfare discussions elicited by their welfare judging activities were extended to a mean of 3.8 people a week.  Most (61.1%) of the competing students’ views on animal welfare were altered as result of participating in the contest.  Post-contest surveys indicated that housing, stockmanship/handling, elective surgeries, pain management, health of the animals, dilemmas between welfare and production, and public knowledge/education of agricultural animal welfare were viewed as the top welfare concerns for agricultural animals. All of the participants agreed that developing this contest was a good idea and all of the participants pointed out that they would recommend another student to participate in future contests.  

This study was a pilot investigation and a more comprehensive assessment on the impact of the teaching exercise will be carried out in future contests.

Oral Presentations
Sexual behaviour and fertility of broiler breeder flocks illuminated by high-pressure sodium, compact fluorescent and incandescent lighting
C.M. Vandenberg and T.M. Widowski

Department of Animal and Poultry Science, University of Guelph, Guelph, ON, Canada

Gas discharge lamps, such as compact fluorescent (CF) and high-pressure sodium (HPS) offer advantages to poultry producers because of energy savings and longer lamp lives. However, the spectral characteristics of these light sources are considerably different from those of standard incandescent (IN) lamps, which may influence bird behaviour and performance.   This is especially important for broiler breeder flocks, which depend on visual cues to facilitate natural mating to produce fertile eggs. 

In order to determine if light sources affect sexual behaviour and fertility, we observed courtship and mating behaviours and measured fertility from 12 pens of birds (4 pens per light treatment) illuminated by either HPS (84 lux), CF (38 lux) or IN (38 lux).  Each pen held 39 Ross broiler breeder hens and 3 Ross broiler breeder roosters from 23 to 65 weeks of age.  Live observations were made during weeks 30, 33, 36, 44, 47, 50, 57, 59, and 63 weeks of age with three observation weeks averaged for one period for a total of three time periods.  Each pen was randomly observed for 10 minutes/day for two days during the observation week.  All observations occurred between 4:30 and 6:30 pm with all-occurrence scan sampling recording the incidence of the following behaviours: waltzing, rear approach, tidbitting and mounting (performed by the rooster) crouching and escaping  (performed by the hen) and successful copulations.  There were no differences in light treatment for all behaviours (P>0.05) or successful copulations (P>0.33).  However, there was a significant decrease in frequencies of sexual behaviour across periods (P<0.05) except for waltzing (P>0.37).

Fertility was tested by collecting nest eggs from each pen for four days on 30 & 36, 44 & 50, and 57 & 63 weeks of age grouped into two weeks per period.  There were no differences in light treatment for the mean fertility (P>0.20) and change of fertility between weeks within periods (P>0.84).  Again, there was a significant decrease across periods in the mean fertility (P<0.02).

Overall, courtship and mating behaviour decreased with age showing a corresponding decrease in fertility.  However, there were no differences between light treatments for either behaviour or fertility.

Effect of light type and level of illumination on nest site selection in broiler breeder fowl: Do hens prefer dark nests?
K.C. Sheppard, I.J.H.Duncan and T.M. Widowski

Department of Animal and Poultry Science, University of Guelph, Guelph, ON, Canada.

Broiler breeder hens lay more floor eggs than commercial egg layers.  This is an economic concern, since floor eggs are not considered suitable for incubation, and may indicate that some hens regard the nest boxes as inadequate.  Darkness has been suggested to be an attractive property in a nest site.

We tested the effects of light type and level of illumination on nest box usage by broiler breeders.  Ross 308 hens (N=468) were randomly assigned to one of three light treatments, high pressure sodium (HPS), compact fluorescent (CF) and incandescent (IN).  Light intensity measurements averaged 108, 52 and 43 lux (122, 68 and 65 gallilumens) for HPS, CF and IN respectively.   A unit of 10 nest boxes, in two tiers of five, was hung on either the right or left wall of each pen.  Direct illumination into the right or left half of each unit was blocked by hanging an opaque shade between the light source and nest box.  Locations of the first 6 hens to select a nest site in each pen were recorded for 20 days.  Each group of hens was then moved to a new pen in which nest box and shade location was opposite of that in the original pen (period 2).  Data were recorded as before.   Individual variation in nesting behaviour was tested by recording the nest site choice (shaded or lit) of 2-3 individuals per pen that were originally observed to choose a lit nest box.   At least 5 locations were recorded per hen, during period 2 only.

Considering hens nesting in lit or shaded boxes only, 52%, 50%, and 54% chose shaded boxes in HPS, CF, and IN respectively.  This suggests that different properties of light and the presence of shade in the nest box do not affect nest site choice by broiler breeders overall.  Considering individual hens that chose a lit box at least 3 out of 5 times, 70%, 75% and 22% chose consistently in HPS, CF and IN respectively.  This suggests that there may be a strong preference for darkness or light among individual hens. 

The effects of maternal sounds on chicks
M.B. Woodcock, M.A. Latour and E.A. Pajor

Purdue University, West Lafayette, IN, USA.
A serious poultry welfare and production issue is ensuring that young chicks locate food and water quickly after hatch. Hens use vocalizations and visual cues to aid chicks in finding food. Although vocal communication between the hen and chick occurs before chicks hatch, the influence of these vocalizations on chick behavior after hatch is unknown. We carried out a series of 4 experiments that investigated if maternal vocalizations and other sounds played to chicks before they hatch influenced hatch synchrony or chick’s behaviour in a series of choice tests. In the first experiment, 184 eggs were divided among eight incubators, 23 eggs per incubator; four incubators were played the recorded vocalizations of an unrelated broody hen. The other four incubators received no sound as a control. The experiment was replicated three times. Playing sound had no significant effect on hatch synchrony (Hatch window, sound 21.67 ± 1.92; no sound 21.5 ± 1.92; Mann-Whitney, P <0.886).   We then tested 144 chicks (72 controls and 72 chicks that had been played vocalizations before hatch) in a Y-shaped maze with two speakers at either arm.  Chicks were given a choice between no sound or maternal vocalizations.  Significantly more sound treated chicks chose maternal vocalizations than the control chicks (61/72 vs 40/72, binomial test P < 0.001). In the next 3 experiments eggs were played maternal vocalizations or various tones (Experiment 2, 700 Hz; Experiment 3, 1700 Hz; Experiment 4, 700 Hz with increasing rate).  In each experiment, 69 eggs were randomly assigned to three treatments: control (C), tone (T) or maternal vocalization (MV) (23 eggs per treatment). Sounds were played to the eggs 3 days prior to hatch. Once hatched, the chicks were then placed into a choice discrimination test apparatus and observed. In all 3 experiments, chicks showed preference for maternal vocalizations (145/180 chicks).  However, those chicks hearing maternal vocalizations during incubation selected maternal vocalizations slightly more frequently in the choice discrimination test than other sound treatments, (exp 2, MV 15/16, T & C 10/16; exp 4, MV 15/15, T 13/15, C 11/15). The effects of sounds in the incubator require additional research. It is possible that playback of maternal vocalizations at feeders could reduce time taken for chicks to find food, increase feed consumption and improve chick welfare. 

Cow traffic in automated milking systems
J. Rushen1, L. Munksgaard2, A. M. DePassillé1 and C.C. Krohn2
1Agriculture and Agri-Food Canada, Lennoxville, QC, Canada; 2Danish Institute of Agricultural Sciences, Foulum, Denmark.
With automatic milking, cows with free access to feeders (free-traffic) may not be milked often enough. To increase the frequency of visits to the robot, farmers may force cows to enter the robot to reach the feeders (forced-traffic).  However, this may reduce feeding time. To compare free and forced traffic, and to identify behavioural characteristics of cows that visit the robot infrequently, we examined two groups of 35 cows, each having access to one robot. For 21d, one group had free access to feeders, while the other group had forced traffic. For a subsequent 21d period, the treatments were switched. Cows were scan sampled for 2X24 h periods noting the number eating, in feed area, in stalls, or waiting. Milking data were obtained from the robots. All cows were milked 2-4 times/d, with no difference between free and forced traffic. Daily milk yield correlated with the number of milkings (r = .33; P <.05 ). The robot was used continuously throughout the day, with little diurnal variation, but with many visits without milking. Cows lay down for 12 h/d with no difference between free and forced traffic. There was marked diurnal variation in feeding. Total duration of feeding did not differ between free and forced traffic, although forced traffic reduced the frequency of visits to the feeders (P <.05). There was a positive correlation between the number of visits with milkings and the number of visits without milkings (r = .56; P <.05 ). In both types of traffic, there was a negative correlation between the number of visits to the robots and the time spent in the stall area (r = -.44; P <.05 ). Voluntary attendance with free traffic was high and use of forced traffic did not improve access to the robot or reduce feeding time but reduced the frequency of feeding visits. Individual differences in cows’ use of the robot may reflect the way cows balance their time between feeding and resting but marked diurnal variation in resting and feeding can occur without causing marked diurnal variation in visits to the robot.

A previously-learned conditional rule inhibits acquisition of a new rule by five Holstein heifers learning an operant social discrimination task
J.M. Watts, J.M. Stookey, J.L. Clavelle and D.B. Haley

Department of Large Animal Clinical Sciences, Western College of Veterinary Medicine, University of Saskatchewan, Saskatoon, SK, Canada.
We tried to teach heifers to discriminate between conspecifics based on social familiarity.  Intending to simplify this, we trained the response first to a familiar and later to an unfamiliar animal. The testing arena contained two pens capable of holding  a stimulus animal. A switch-operated dispenser was mounted in front of each pen. Switch-pushing was taught by shaping.

In phase 1 heifers learned to respond to a penmate in one holding pen. Heifers trained to associate penmate with reward had to push the switch on the occupied pen. Heifers trained to non-penmate had to push on the empty pen’s switch. If wrong the subject exited the pen and re-entered with conditions unaltered. If correct she consumed the food reward and was removed while conditions were reset for the next trial. The reward location was assigned randomly to either pen 5 times/heifer/test session. In phase 2 they were shown a non-penmate in one of the pens. To be correct, heifers that previously were required to push in front of the stimulus animal, now needed to push in front of the empty pen, and vice-versa.

Heifers differed in the numbers of errors they made (Kruskall-Wallis Statistic=12.72, P=0.0127). During phase 1 the group error rate declined over 18 successive sessions (Spearman, r=-0.9241, P<0.002) from 24.75 errors/session (first 4 sessions) to 1.5/session (last 4 sessions). During phase 2 the group error rate declined (Spearman, r=-0.8218, P<0.002), but not as far or as rapidly as before. The initial group error rate (first 4 sessions) was 29. After 23 sessions the rate (last 4 sessions) was 7.75. Despite five extra sessions, the mean error rate per session for the group was higher (13.4±52.08) compared with 9.28±2.4) in phase two (Mann-Whitney, U=276, P=0.0351).

Although motivated to seek the reward, the animals probably learned first that the reward’s location was related to the presence or absence of an animal, not its social familiarity. In phase 2, it thus seemed that the rule governing the location of the reward was reversed. For these animals, learning the original rule was easier, perhaps because no pre-existing rule had to be unlearned.

Animal ethics as fiduciary responsibility: moving animal welfare forward

R.K. Anthony

Purdue University, West Lafayette, IN, USA and University of British Columbia, Vancouver, BC, Canada.
“First wave” philosophical animal ethics tend to highlight the supremacy of justice as the primary moral virtue, emphasizing detachment rather than interconnection and interdependence in human-animal relations.  In agriculture, however, domesticated animals are vulnerable and depend on human beings to promote their welfare.  By default then, human beings are essentially trustees and assume special responsibilities toward their animal-dependents.  Here, trust is an essential but tacit attribute of the human-farmed animal relationship.

This paper explores a theory of fiduciary responsibility and the role trust plays in hierarchical, non-egalitarian interpersonal human-farmed animal relationships.  It is argued that there is a tacit contract, considered as a type of promise, which founds how we ought to treat domesticated animals.  This tacit contract, which looks to the ethics of care as a corrective to supplement and enhance “first wave” obligations in ethical relationships, reinforces the legitimacy of considering particular details of each situation in making ethical decisions.

This paper begins by assuming that moral obligations are changed by the individualized relationships we have with animals.  This assumption builds on principles of stewardship, comparable quality of life, and just desserts already found in traditional animal husbandry ethics, and is based in part on recognition of the following criteria, i.e., dependency, bondability and affection, domiciliation, and balance of power.  

A theory of fiduciary responsibility encourages us to envision domesticated animals as individual sentient subjects who trust us to act in their best interest instead of as collective wholes defined in mere economic terms and to confront the ethical responsibilities incumbent upon caregivers and incurred by farm owners due to the contractual nature of our relationship with farmed animals.  It obligates us to promote the well-being of animals and increase caring and understanding of their needs in exchange for their forfeited liberty and life sacrifice.

While farmers are responsible for the direct care of their animals, consumers and government institutions are partners in reducing dissonance in farming practices, promoting infrastructure that induces best husbandry practices, and should understand the ethical, social, and financial challenges faced by farmers.

Taking dairy cows as an example, this paper discusses what their needs are to make the discussion more concrete.

Assessing the cognitive ability of domestic sows from mirror mediated behavior in a modified T-maze

R.M. Brooks1, W.R. Stricklin1 and H.W. Gonyou2
1Department of Animal and Avian Sciences, University of Maryland, College Park, MD, USA; 2 Prairie Swine Centre, Saskatoon, SK, Canada.
Determination that a sow can mentally conceptualize herself as being outside a confinement stall would have moral implications.  However, measuring this ability directly is difficult, if not impossible.   Therefore, we attempted to measure the ability of a sow to mentally conceptualize an object being located in a position other than where it is seen by using mirrors. Sows were tested in a modified T-maze for their ability to approach a target visible only in reflection. The modification to the T was “wilted” arms such that a mirror could be placed to reflect an image from the opposite arm of the maze. From an initial 28 sows, 12 were selected for ease of handling and apparent interest in learning to respond to clicker training. Over an 8-week period in five phases, the 12 sows were tested for their ability to approach one of two designated targets to receive a food reward.  Throughout the study, sows that did not meet a pre-selected performance standard, displayed a side bias in the maze, or were difficult to handle were eliminated. Phases 1 and 2 involved initial training to target in their home stalls and later inside the maze. Phase 3 involved approaching a single target directly visible within the maze. Phase 4 introduced the mirror, with the target visible in both reflected and direct view.  In phase 5, the actual target was removed from the sow’s sight and was only visible in reflection. Sows were rewarded only after approach to the seemingly empty arm (but holding target), ignoring the visually present stimuli of the target in the mirror.  Over a 4-week period, 671 trials were recorded (phases 2, 3, 4 and 5) with 38.7 and 61.3% incorrect and correct responses, respectively.  Of the original 12 sows, six entered the final two phases involving the mirror.  Sows ranged between 50 and 67% correct choices, above levels expected at random in their ability to locate a target using a mirror.  While one can conclude that the sow’s behavior differed from chance alone in their ability to locate an object seen only in reflection, one cannot eliminate possibilities such as the sows using spatial learning cues.

The effect of ACTH on pigs' attraction to salt or blood flavoured tail-models
M. L. Jankevicius and T. M. Widowski

Department of Animal and Poultry Science, University of Guelph, Guelph, ON, Canada.

Adrenocorticotrophic hormone (ACTH) leads to a marked increase in salt appetite in mice, rats, rabbits and sheep. In a previous study, pigs treated with ACTH did not increase their ingestion of salt solutions. However, pigs may prefer to chew on salty objects rather than drinking salt solutions. In the first of two experiments, the effect of ACTH on chewing behaviour directed at rope tail-models flavoured with whole pig’s blood or a salt solution having the same salt content as blood were examined. Sixteen individually housed pigs (45 kg) were divided into two groups: an ACTH-treatment group, receiving intramuscular injections of long-acting ACTH (50 IU twice daily for 5 days) and a control group, receiving no injections. Chewing behaviour directed at water-soaked, salt-flavoured or blood-flavoured tail-models was observed during two 30-minute periods. Overall, chewing of tail-models tended to decrease in ACTH-treated pigs during the injection period with a significant reduction in chewing directed at blood-flavoured models (P<0.05). A decrease in standing (P<0.05), sitting (P<0.05) and rooting the pen (P<0.05) were also observed in ACTH-treated pigs during the injection period. The incidence of chewing directed at blood-flavoured models was greater than that directed at models soaked in water or salt for all pigs, regardless of treatment or period (P<0.05). In the second experiment, the effect of colour on the preference for different flavoured tail-models was determined. The chewing behaviour of sixteen individually housed pigs was observed twice daily. Water-soaked, salt-flavoured or blood-flavoured tail-models were dyed with a red food colouring agent to appear similar in colour. Pigs still preferred to chew on those tail-models soaked in blood to either of the ones soaked in just red food dye or salt solution plus red dye (P<0.05).

Growing pigs do not appear to develop an increased salt appetite or attraction to blood when given exogenous ACTH. It appears that pigs are using olfactory or taste cues to discriminate among the different models. It does not appear that salt content is what is attracting pigs to blood, at least not when they are fed diets that meet their nutrient requirements.
Relationship between activity and bone formation in immature animals
K.M. Hiney, B.D. Nielsen and A.J. Zanella

Michigan State University, Department of Animal Science, Easts Lansing, MI, USA.
While confinement housing negatively impacts bone mass, high intensity exercise of short duration, as well as free-choice exercise, may prove beneficial.  This study investigates this theory in two domestic species.

First, 18 calves (eight wk old) were assigned to one of three treatments: group housed (GR), confined without exercise (CF), or confined with exercise (EX).  CF and EX were housed in tie stalls (0.65 m x 1.55 m) and EX calves were sprinted 50 m/d, five d/wk.  GR were housed with other calves in a 62 m2 pen with free access to exercise.  On d 0, 21, and 42, behavior was video-recorded and duration of standing, lying, walking, and trotting were recorded on 4 randomly selected hours.  After 42 d, calves were euthanized and metacarpal bones were scanned using computed tomography to determine bone mineral density (BMD).

Also, 18 Quarter Horse weanlings (5 mo old) were studied for 56 d, with three similar treatments.  CF and EX were housed in 3.7 m x 3.7 m stalls.  EX was sprinted 82 m/d, 5 d/wk.  GR horses were housed together in a 992 m2 drylot with free access to exercise.  On d 0, 28 and 56, radiographs of the third metacarpus were taken to estimate changes in bone mineral content (BMC), and behavior was video-recorded and analyzed as above.

EX groups had greater BMD (calves) or gained more BMC (weanlings) compared to CF and GR.  Surprisingly, BMD and BMC did not differ between CF and GR.  GR calves did not differ from CF in time spent lying down or standing.  With horses, time walking did not differ between treatments.  There was no difference between GR and CF in lying or standing, while EX horses spent more time lying than either CF or GR.  Therefore, despite being allowed opportunity for exercise, neither GR calves or horses exercised much more than CF, explaining the lack of differences in bone mass.  Perhaps if the group enclosure had been larger or more enriched, or if social stability of the group were altered, animals may have been more active stimulating greater bone formation.

Temporal distribution and grouping of suckling events on water buffalo calves

L. Brusius, L.C. Pinheiro Machado Filho, P.A.D. Coimbra, M.J. Hötzel, M.C. Yunes, C.T. Berton, M. Ouriques, J.A.R. Ribeiro and S.A.F. de Quadros

Lab. Etologia Aplicada, Dep. de Zootecnia & Des. Rural, Universidade Federal de Santa Catarina, Florianópolis, SC, Brasil.
Understanding the behaviour of species in free-range conditions may help in the design of species-appropriate management strategies that are not harmful for the welfare of animals. In a previous study we found a suckling interval of 7 hours for water-buffaloes. If suckling occurs at long intervals, and if it is influenced by social facilitation, then a clustering of suckling events among cow-calf pairs over 24 hours may occur. We evaluated the temporal distribution and a possible grouping of suckling events over a 24-hour period in two water-buffalo herds raised on pasture. Five and eight cow-calf pairs were randomly chosen from a herd of 12 (Ressacada-RS) and 36 (São José-SJ) cows, respectively. The calves were directly and continuously observed for 48 hours at ages 0, 2 and 5 months. Every suckling bout of the focal animals was recorded from beginning to end of the event. To evaluate the temporal distribution of suckling events within each age, they were arranged in eight periods of 3 hours/24 hours. To evaluate if suckling events were grouped, the number of solitary suckling events and those occurring in a cluster, each day, were compared within each herd and age. Data were analysed using the Chi-square test. There was a significant effect of period on the frequency of suckling at ages 0 (chi-square=14.72, P<0.04) and 2 (chi-square=17.56, P<0.014) months, but not at 5 months (P>0.28). At younger ages suckling frequency was higher early in the morning (6 AM to 9 AM) and lower from midnight to 6 AM. In the SJ herd the number of solitary and clustered sucklings did not differ at any age (P>0.09). In the RS herd there were more solitary than grouped suckling events during months 0 (chi-square=4.12, P<0.04) and 2 (chi-square=11.64, P<0.01). We conclude that suckling events were not randomly distributed over 24 h. However, group suckling, which would suggest social facilitation of this behaviour, was not clearly identified and requires further investigation.  







� AU = Animal Unit, equivalent to a 500 kg bovine.
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