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Figure 1 The influence of ewe maternal behaviour 
score (MBS) on ewe productivity (kg lamb weaned 
per ewe lambing). MBS 1 = Poor, 5 = Excellent. 
(from O’Connor et al. 1985). 
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Abstract 

A retrospective, biased, personal review of a contribution to animal production research. The review 
covers aspects of animal behaviour; maternal behaviour, and deer behaviour.  It recalls studies on the 
effect of the heat of warming feed on the lower critical temperature of ruminants and summarises more 
recent studies on analgesia of the antlers of yearling stags. A significant proportion of the review revolves 
around work in grazing ecology mainly mixed animal species grazing. Deer are equivalent to sheep in 
grazing around cattle dung pats; goats have a similar dietary preference for clover as sheep unless the 
clover is short; cattle are disadvantaged when continuously grazed with sheep, but not with rotational 
grazing; diet composition is markedly affected by mixed grazing. 

Keywords: review; behaviour; metabolic rate; velveting; grazing 

Introduction 

I found the invitation to prepare a ‘Living Legend’ 
paper an enigma. It is hopefully not a posthumous, 
retrospective review, nor can it be an independent 
assessment of a contribution to science; it can only be 
my biased, selective, personal review. The title, ‘The 
random bouncing ball’ reflects the frustration of my 
line-managers over the years, with my propensity to 
accept any question, as long as a good hypothesis 
could be derived, in any area of animal production, 
particularly if the idea originated from a bright 
student. ‘Why don’t you concentrate on one area and 
be good at it’ was the reprimand. 
 I hope that I can demonstrate that there were 
some common threads running through the 
randomness. To this end I have selected three 
threads: applied animal behaviour, ruminant 
physiology and grazing ecology. 

Applied animal behavior 

Maternal behaviour 
Ron Kilgour is considered to be the father of animal 
behaviour research in New Zealand and in 1972 he 
initiated work on the behaviour of ewes at lambing 
(Kilgour 1972). In the mid-1980s, there were a 
multitude of breeds and cross-bred ewes involved in 
the Booroola evaluation trial at Ashley Dene, Lincoln 
University’s dryland farm. These ewes provided a 
good resource for a study on ewe maternal behaviour 
using the scoring system developed by Ron and 
George Alexander (Alexander et al. 1983). For her 
honours project, Cheryl O’Connor and the farm staff 
scored ewes on their propensity to flee or stay-around 
when a shepherd tagged and weighed their lambs 
within 24 hours of birth. It was perhaps not surprising 
that ewes with a high maternal score, those that 
stayed-around, reared more lambs that those that ran 
off. It was less predictable that, even adjusted for 
litter size, high maternal behaviour score (MBS) 
ewes reared heavier lambs to weaning, leading to 
greater overall productivity (Fig. 1, O’Connor et al. 
1985). Cheryl extended this work for her PhD at 
Edinburgh University and we published an early 
estimate of the heritability of maternal behaviour 
(Parker et al. 1985). A number of subsequent 
presentations to this Society have furthered this 
theme with recent examples being Corner et al. 
(2005) and Everett-Hincks et al. (2007). 
 Another excursion into maternal-offspring 
behaviour involved Dr Mamdouh Sharafeldin who 
visited Lincoln College on sabbatical leave with 
Professor Coop. Mamdouh had monitored behaviour 
of sheep in Egypt. While he was at Lincoln, he and I 
observed the sucking behaviour of pure-bred and 
cross bred beef calves at Ashley Dene and 
demonstrated that the 10% increase in milk 
production of the cows suckling cross-bred calves 
was associated with greater suckling activity (Nicol 



Proceedings of the New Zealand Society of Animal Production 2012. Vol 72: 88-94 89 

Figure 2 The incidence of agonistic behaviour of 
bulls and steers in differing mixtures (from Nicol & 
Meikle 1997). Standard error of the mean = 0.06. 

 
 
Figure 3 The proportional distribution of yearling 
stags after 150 seconds in a maze (from Prouting et 
al. 2004). 
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Figure 4 The distribution of yearling hinds on pasture
pre-grazed by cattle or sheep 1–3 days and 21–24
days after removal of cattle or sheep (from Foote et
al. 2009). 
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& Sharafeldin 1976) supporting the recommendation 
that cows suckling cross-bred calves should be given 
preferential feeding over those with pure-bred 
offspring. 
 The well know behavioural issues of 
homosexuality and robust physical activity in groups 
of adolescent bulls in ‘bull-beef’ production systems 
are well known (Kilgour et al. 1977) and pose 
potential animal welfare problems and increased farm 
repairs and maintenance. A serendipitous mixing of 
groups of separately grazing steers and bulls in a 
student demonstration suggested that these problems 
were reduced in the mixture. This lead to a formal 
study by Aaron Meikle as a summer scholarship 
project, which confirmed that the agonistic 
interactions between bulls were reduced in various 
mixtures with steers (Fig. 2). This seemed to be 
mainly a dilution effect with less bulls per unit area 
(Nicol & Meikle 1997). This result was the stimulus 
of work which showed the welfare of rams in live 
exports was improved by penning them with wethers 
(Black 1997). 

Deer behaviour 
 Changes in stag behaviour during the rut 
involving noise, physical injury, pasture damage and 
reduction in feed intake contributing to a 30% body 
weight loss during the roar, are the bane of velveting 
stag operations. Although castration solves the 
problem of aggressiveness and liveweight loss of 
stags, it is not a commercial solution in the velveting 
industry as castrated stags do not shed and re-grow 
antlers. Perhaps cryptorchidism would modify 
behaviour, prevent weight loss but not interfere with 
velvet production? On-farm trials in which groups of 
adult stags were tranquilised, crptochorchidism 
induced with application of a standard tailing ring 
and compared with controls, showed that some 
behaviour, such as roaring and fence-pacing were 
reduced (Nicol & Keeley 2002). There was no 
reduction in the weight loss of cryptorchid stags 
compared to entires during the rut, so although there 
was no effect of cryptorchidism on subsequent velvet 
production, the technique was not going to catch on. 
 Another approach to potentially modify deer 
behaviour was to add lithium to their drinking water. 
As her honours project Mel Prouting compared the 
behaviour of treated and untreated young stags. We 
were not game enough to do a pilot study with adult 
stags. The most interesting outcome was that lithium 
treated stags took less time to navigate a maze than 
their non-medicated peers (Fig. 3). They seemed to 
try and work it out rather than bash their way through 
(Prouting et al. 2004). The practicality of adult stags 
self-medicating on lithium curbed the enthusiasm for 
furthering this concept. 
 An interesting comment by a visiting farmer 
who ran sheep and cattle close to a bush area was that 
when their freezer was low in venison he would go 
into a paddock grazing cattle, not sheep to replenish 
his supplies. This was the precursor of our most 
recent deer behaviour observation made by Steven 
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 However this decline in diet diversity was 
associated with an increase in in vitro digestibility for 
sheep and goats but a decline in dry matter 
digestibility for the cattle. The interpretation of this 
observation, which is supported by Fig. 10, is that 
sheep reduced the diversity of their diet by out-
competing co-grazed cattle for the higher digestibility 
sward components while cattle reduced their dietary 
diversity through being forced to eat more of the 
lower digestibility parts of the sward. The moral of 
this exercise is that the more detailed and careful the 
experimental observations, the greater the 
opportunity for intellectual stimulation. 

Conclusion 

I am not totally convinced that I have established a 
case for an organised and logical approach to my 
contribution to agricultural science, but if the random 
bouncing ball has to persist it does so with the 
understanding that I enjoyed its bouncing and thank 
all those, especially my student co-workers, who 
helped me bounce. 
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