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Early venison production from red deer (Cervus
elaphus) as affected by grazing perennial or annual
ryegrass pastures, pasture surface height and
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SUMMARY

Two grazing experiments in New Zealand, using newly weaned red deer slags, assessed methods of
maximizing growth over winler and spring, with the objective of altaining a staughter weight of 92 kg
fiveweight { > 50 kg carcass) at the end of spring, by 12 months of age. Perennial rycgrass/white
clover pastures. and the same direct-drilled with an annual ryegrass, were grazed al iwo surlace
heights (5cm and 10 cm; Experinent 1; 1988) or at similar pasture mass (Experiment 2; 1939).
Balanced groups of stags grazing each forage were immunized apainst melalonin, commencing at 3
months ol age (Expt 1) or at birth (Expt 2). Moata annual ryegrass comprised 19-46% af the feed
on offer in Expt 1 and 65-82 % in Expt 2. Perennial ryegrass comprised 79-89 % of control pastures
and white clover generally comprised < 10% of all pastures. Organic matler digestibilily of both the
feed on offer and dict selected, determined with deer fistulated in the rumen or oesophagus, was
75-80%.

In Expt 1, rales of body growth during winler were grealer [or slags grazing at 10 cm than at 5 cm
pasture heighl. with no effect due to the inclusion of annual ryegrass. During spring, growth rates
were similar for slags grazing 10 cm pastures and the 5 ¢cm pasture containing annual ryegrass, but
were lower on 5cm pasture based on perennial ryegrass. Inclusion of annual ryegrass slightly
increased winler rates of herbage dry maller accumulation, animal carrying capacily and the
proportion of stags attaining target slavghter weight.

In Expt 2. annual ryegrass pastures were of higher orpanic matter digestibility than perennial
pastures during winter, and supporled greater rales of liveweight gain (LWG) and voluntary leed
intake (VF1) than the perennial ryegrass. During spring, LWG increased in both groups of stags
although the difTerence between Lhe two groups ceased to be significant. More of the animals grazing
annual ryegrass pastures attained larget slaughter weight than those grazing perennial pasture.
Rumen acetate: propionate ratio, measured in fistulated stags, was similar for both groups ol animals.
Relative lo perennial ryegrass, pastures containing high proportions of annual ryegrass resulted in
similar animal carrying capacity during winter but substantially lower carrying capacity in spring.

Antibodies binding melatonin were detecled in 75% of immunized animals, with higher and more
persistent titres being obtained using Freund's than using Dextran adjuvant and titre being much
higher in stags immunized at birth than at 3 months of age. This was associated with a small and
variable increase in plasma prolactin concentration, but had no effect upon plasma concentrations of
LH or testosterone or upon LWG.

It was concluded that the small increase in deer production attributable 10 annual ryegrass was
mainly due Lo higher VFI, and that grazing perennial ryegrass/white clover pastures at 10 cm surface
height resulted in higher levels of deer production than grazing at 5 em surface height. These studies
emphasise the feasibility ol early venison production from grazed pastures in New Zealand, and show
that the young deer were growing close to their genetic potential under this system.

* To whom correspondence should be addressed.
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INTRODUCTION

Deer farming (mainly of the red deer, Cervus eluphus)
has now been practised in New Zealand {NZ) for 21
years, with the population of farmed deer now being
I-lm and predicted to be 29m by 1996 (NZ Game
Indusiry Board, personal communication). However,
there have been few invesligations on applied nutrition
of grazing deer. In order lo meet the requirements ol
Northern Hemisphere markets it is desirable to
produce venison in NZ of > 50 kg carcass weight
(92 kg livewcight) in the Augusi-November period
(spring). Since red deer in NZ calve during November
and December (late spring/ecarly summer), the most
economic means of achieving this objective is to
develop a venison production system which achieves
the above crileriu by 12 months of age or less, using
grazed forapes as the sole diet.

Young deer are normally weaned in NZ during
March (autunn). Hence, 1o meet the above require-
ments, rapid raies of liveweight pain (LWG) are
needed in both winter and spring. Winter growth
presents problems, as both pasture production (Korte
et al. 1987) and deer growth rates (Kay 1985) are low
at this time. Pastures in NZ are based on perennial
ryegrass, which is of lower nuiritive value to sheep
than annual or shorl rolational ryegrasses (Ulyatt
1971, 198t} Annual ryegrass (e.g. ‘Grasslands
Moata’) also has better winter dry matter (DM)
production (Armstrong 1981} and is a tetraploid
plant. The objective of this investigation was (o study
the feasibility of a 12Z-month venison production
systein (rom red deer, bused solely upon grazed
pastures, and to investigate [actors that could improve
its efficiency. Hence, pastures based upon perennial
ryegrass were compared with the same direct-drilled
with Moala annual ryegrass in lwo experiments, the
first using (wo pasture heights and the second
maintaining o conslanl pasture mass. To gain an
understanding of the fuctors contributing 10 deer
growth, measurements were made of herbage ac-
cumulation rate, botanical composition and nutritive
value of bolh the feed on offer and of the diet selected,
voluntary feed intake and the end-products of rumen
digestion. Carcass weight and indirect measures of
carcass fatness were measured at slaughter, 1o assess
the effects of stimulating growth upon venison yield
and compaosition.

As the cycles of both voluntary feed intake (VFI}
and growth in seasonal breeds of deer are probably
entrained to photoperiod by secretion of melatonin
from the pincal gland {Barry et gl 1991; Domingue
et al. 1992), a second objective was to evaluate active
immunization against melatonin as a possible means
of increasing LWG during winter and early spring.
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MATERIALS AND METHODS

Experiment |
Experintental design

Weaner red decr stags (Cervus eluphy) were grazed
under continuous set stocking at 1wo sward heighis (5
and 10 cm) on either perennial ryeprass/white clover
pasture or the same direct-drilled with Moata annual
ryegrass during 1988, Half of the animals within each
grazing treatment group were immunized against
melatlonin.

Animuals

Filty-two weaner red deer stags c. 4-5 months old
were purchased and transported to Massey University
in April 1988. The stags were exposed o electric
fences and were herded into the handling yards at
intervals in the pre-experimental period, to accustom
them to the handling routine. They were also offered
supplements of barley grain to get them used to
contact with people.

On 15 April, the stags were divided into four groups.
Two groups of 14 staps were randomly allocated to
the two annual ryegrass treatments (5 and 10 cm),
whilst the other two groups of 12 stags were randomly
allocated to the two perennial pasture treatments (5
and 10 cm). Each group was further subdivided at
random inlo two subgroups of seven (annual treal-
ments) and six (perennial treatments) for immuniz-
alion against melatonin. All 14 or 12 stags in each
treatment grazed together as a single group. Mean
liveweight (kg) at the time of allocation o grazing
trealments was 55-2 + 363 (s.0.).

Rumen fistdated stags

Eight 3-5-year-old, castraled, hand-reared, rumen-
fistulated red deer stags of mean liveweight 99+ 9-1 kg
(5.0.) were randomly allocated 1o the four grazing
groups (2 stags/group) for study of diet selection. In
June and November, the fistulated stags were allowed
(o graze with their respective groups for 4 days and
then were sedated, using 20 mg xylazine (Rompun;
Bayer NZ Ltd} intramuscularly. Under mild sedulion,
the entire rumen digesta was removed and maintained
at 40 °C. One litre of artificial saliva (Baumgardt et af.
1962) was introduced into the rumen and the cannula
replaced. The staps were each given 025 mg/kg
yohimbine hydrochloride {Recervyl; Aspiring Animal
Services, Wanaka, NZ) intravenously, to reverse the
sedation. After 45 min they were returned (o their
respective prazing groups for 2 h. The freshly euaten
ingesta was then bailed oul ol the rumen without
further sedation and the warmed rumen digesta
replaced. Bailing was carried oul over a period of 3
days, using two or three stags per day.
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Pasture management

The stags were grazed under a conlinuous slocking
system al two different sward heights (5 and 10 cm).
on either perennial ryegrass/white clover pastures
(hercaller referred o as “perenmial’) or the same
direct-drilled with Moala annual ryegrass (hereafter
referred (o as ‘annual’). Paddocks comprised | ha
each maintained at 5 cm height of both perennial and
annual ryegrass and 1-50 ha cach maintained at 10 cm
height of both perennial and annuval ryegrass.

The annual paddocks were direct-drilled with band
spraying an | March 1988 at 20 kg seed/ha, using a
cross-pass drilling technique (Baker [976) at 10 kg
seed/pass. A molluscicide, metaldebyde (Blilzem
pellels; Yates NZ Ltd, Auckland) was applied to Lhe
direct-drilled paddocks at 12 kg/ha on 2 March 1988.
All paddocks were top-dressed with urea on 15 May,
1l 100 kg urea {46 kg N)/ha, and on 22 Junc and 19
July with 50 kg urea (23 kg Nj/ha. On 20 October
1988, the four main paddocks were top-dressed with
100 kg urea (46 kg N}/ha.

The target sward heights of ¢. 5 and 10 em were
cstablished on the annual treatments at the same time
as the perennial 5 cm treatment (6 May) and Lhese
paddocks were stocked with stags. The target sward
height of 10em was achieved on the perennial
treatment on 23 May, and it was slocked wilh stags
on the same day. The experiment commenced on 30
May [988. Sward heights were monitored thrice
weekly (Monday. Wednesday and Friday), using a
nsing plate meter (Hammond Doyle Co Pty Ltd,
Auslralia). Fifty random plate meter readings were
recorded for each paddock and the mean sward
height (or each paddock calculated. Stocking rate
adjustments to compensale for sward height changes
were made as described by Hodgson et /. (1986), with
non-experimenlal stock being introduced as required
Lo maintain target herbage surface heights.

Pasture production and composition

Pasture accumulation rales (kg DM /day) and herbage
mass on offer (kg DM/ha) were measured during
winter and spring. Five quadrat (0-2 m*) herbage
sample cuts made to soil level were taken from areas
corrcsponding (o the targel sward heights (5 or
10 em} in each main paddock. The herbage samples
were Lthen washed. oven dried at 90 °C for 17 h and
weighted to determine the herbage mass (kg DM /ha).
Five adjacent areas of similar sward height were
protected by metal cages {90 x46 x33cm). Three
weeks later, five quadrat sample cuts, made to scil
level. were taken rom inside the cages. The herbage
samples were washed. oven dried and weighed. Pasture
accumulation rate over the 3-week period was
oblained [rom the difference between Lhe mean
herbage mass (kg DM} of the two sampling dates.
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Rales of pasture accumulalion were measured every 3
weeks, with the cages being moved lo new areas.
Five random herbage sample culs made just above
soil level were also laken from each main paddock
every month for laboratory in ritro digestibility
analyses, total nitrogen determination and botanical
dissection. The herbage samples were not washed.

Experiment 2
Experimental design

Weaner red deer stags were grazed under a rotalional
grazing syslem on either perennial ryegrass/while
clover pasture (1 = 18) or the same dircct-drilled with
Moata annuat ryegrass {n = 18) during 1989, with
equal numbers of animals grazing each pasturc type
being given diffcrent vaccination trcatments (o im-
munize against melatonin.

Animals

Thirty-six weaner red deer slags ol mean liveweight
529+ 585kg (s.0.) werc assigned lo two mixed
pasture sward Lypes (percnnial ryegrass/white clover
and the same direct-drilled with ‘Grasslands Moata’
annual ryegrass) on |5 May 1989.

To estimate laeces output, all stags were orally
dosed with sheep-type intraruminal chromium con-
trolled release devices (CRC; 30 cm core, 65 % Cr,O,
Matrix, 9-:00 mm orifice diameter), on 14 June and 2
November 1989 (Caplec Ltd, Auckland, NZ). All
estimations of faecal oulput were made 8-21 days
post-CRC dosing, during the period of linear Cr
release (Parker et «l. 1989). Faecal output was
estimaled either directly from the sward. from within
marked sites ol 2 m radius (ring sampling; Raymond
& Minson 1955) in both winter and spring, or by
reclal sampling of individual animals (spring only).
Ten sites per paddock were used lor ring sampling,
with pooled samples for annual and percnnial ryegrass
pastures taken daily [rom days 9 to |8, Rectal samples
were laken from individual animals (spring only) on
days 17, 19 and 21 post-CRC dosing. During the
period of ring sampling. the deer grazing each pasture
Lype were scparated into the three vaccination groups,
Lo provide replicates.

Ocsophageal fistulated (O F) stags

Five 5-month-old, castrated, hand-reared OF red
deer slags of mean liveweight 50+ 35 kg (5.0.) were
randomly allocated to the two grazing groups (2 or 3
stags/proup) lor diet selection studics. From June
1989, the OF ,stags were allowed to graze with their
respeclive groups lor 4 days, after which they were
brought inlo the yard and fasted for 3 b. Their fistula
plugs were then removed, plastic sample collection
bags were fitled around their necks and they were
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then allowed to graze for 40 min, after which the
extrusa samples were collected. The staps were then
sedated, using 20 mg xylazine (Rompun; Bayer, NZ)
intramuscularly, and the plugs replaced. The stags
were then given yohimbine hydrochloride {Recervyl;
Aspiring Velterinary Services, NZ) intpamusculurly at
025 mg/kg lor the reversal of sedation and were
returned to their paddock. Extrusa samples were
collected twice monthly until November, with animals
being changed to the other sward type after each
sampling.

Rumen fistulared stags

Seven 4-5-year-old, castrated, hand-reared, rumen-
fistulated red deer stags of mean liveweight
1154 8-5 kg (s.0.) were randomly allocated to the two
grazing groups (3 or 4 stags/group) for rumen fluid
sampling for volatile fatty acid (VFA) and NH,
determination. .

In September 1989, the fistulated stags were allowed
to graze with their respeciive groups for 4-5 days.
After the initial prazing period, a metal probe encased
in polyester fibre, which acied as a filler, with a pore
size of 80 un (Estal Mono; Swiss Screens Lid,
Australin) was inseried into the rumen of each stag.
The probes were atlached to plastic tubes drilled
through holes in rubber fistula-bungs for ease of
rumen fluid sumpling. The stags were allowed to praze
unti! the next day, when rumen fluid -samples were
taken [rom each animal via the plastic tubes using
20 mt syringes. Rumen fluid samples were taken
thrice monthly at 13.00 h (September—November),
with animals being changed to Lhe other sward type
after each sampling in order to avoid any animal
effects.

Pasture manugement

The stags were grazed under a rotational grazing
system, witl 5- and 3-week periods in between grazing
during winter and spring respectively. The animals
grazed either perennial ryegrass/white clover swards
(‘perennial’) or pasture direct-drilled with Moata
annual ryegrass ("annual’), at levels of herbage DM
mass ol 2100 reducing to 1600 kg DM /ha (pre- and
post-grazing). The perennial swards were grazed (rom
10 cm (initial) to 8 cm (final) height measured by
rising plate meler during winter and spring; the
annual swards were grazed from 16 to 12 cm during
early winter and, as the tiller density of the sward
increased, they were grazed (rom 12 to 10 cm from
late winter through spring. The sward heights were
based on 6-weekly calibration curves produced lrom
herbage cuts. The different initial heights were selecled
so that perennial and annual pasture swards of the
same mass (2100 kg DM /ha) were offered pre-grazing.

Each sward type comprised 275 ha areas divided
inlo five plols. The annual pasture paddocks were
direct-drilled {(blanket-sprayed with herbicide) using

A.M.ATAIA ET 4L,

the cross-pass technique {Baker 1976) on 23 March
1989 at 24 kg seed/ha (12 kg seed/pass), topether
with an molluscicide (Thimet 20G (200 g/kg phorale
granules; ICI, NZ Ltd)) at 5 kg/ha. Superphosphate
fertilizer was applied to all paddocks on 14 April 1989
at 250 kg/ha. All annual pasture swards were grazed
by the weaner stags in a group between 28 April and
{4 May, in order 10 encourage the annual ryegrass 1o
tiller. The target sward heights {10 cm for perennial
and 16 em for annual sward) were achieved on 15
May 1989, when the stags were allocated to their
respective groups and the experiment commenced. All
paddocks were top-dressed with urea on 23 May and
25 July a1 80 kg/ha (36-8 kg N/ha). The sward heights
were monitored thrice weekly and maintained ar the
target heights as described for Exptl L. Occasionally,
non-experimental animals were introduced into the
paddocks to clean up posl-grazing residues in order to
ensure clean swards and to maintain larget pasture
heights.

Five random herbage sample culs (pooled) made
just above soil tevel were taken from the plots being
grazed by Lhe slugs monthly lor laboratory in vitro
digestibility analyses and lor total nitrogen determin-
alion. Five subsamples were also taken from each
of these pooled samples for botanical dissection inlo
various components.

Animal health

All animals were piven 04% w/v ivermectin at
200 pg/kg LW (Ivomec; Merck Sharpe and Dohme,
NZ} orally and were vaccinaled against clostridial
infections (Convax 5; Piunan Moore, NZ) al the start
ol the experiment. Thereafter, they were weighed at
3-weekly intervals, and further drenched with Ivomec
at monthly inlervals.

Vaceination procedures and blood samplin
pHRE

The anti-melatonin vaccine was prepared in two
different ndjuvants; Freund’s and diethylaminoethyl
dextrin ([DEAE-dextran), hereafter referred to as the
Freund's und Dextran groups. A single dose of the
ant-melatonin vaccine comprised | mg antigen (5-
methoxy-tryptamine hemisuccinamide conjugated Lo
human serum albumin {HSA)), | ml physiologicul
saline (9 g NaCl/1), and | ml Freund's or Dextran
adjuvanl. Vaccine for the primary immunization of
animals in the Freund's groups was prepared using
Freund's compleic adjuvant, while Freund's incom-
plete adjuvant was used for the subsequeni booster
injections.

In Expt |, vaccinated stags received primary
subculaneous injections at weaning in March 1988,
I ml a1 two separate sites either side of the neck (1 mg
antigen/stag) using Freund’'s adjuvant. First and
second booster injections were given in the same
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manner on ¥ June and 7 July. Control stags werc not
vaccinaled.

In each grazing group (# = 18} in Expt 2, the stags
were randomly assigned 1o the Lhree treatments (none,
Freund’s and Dextran) wilhin 2 days of birth
{November/December 1988). The primary subcutan-
cous injection comprised 1 ml at two scparate siles
cither side of the neck al the rate of [ mg anligen/slag.
First and second booster injections were given in the
same manner on 28 February {at weaning) and on 15
May [989.

Blood (10 ml) was taken from the jugular vein of all
animals by venipuncture on the day ol the first
baosier injection (bleeding before boosler vaccination
given). 7 days post-booster, 4 weeks post-boosler and
al monthly intervals thercafler until November. The
blood samples were collected in 10 ml vacutainers
{(Nipro Medical Industries Ltd. Japan), using Na
heparin as an anticoapulant. The blood samples were
centrifuged at 4°C, at 1830 g for 20 min to oblain
plasma for mcasuring melatonin antibodics (litre)
and for hormone delerminations. Each plasma sample
was stored at —20°C in five 1 ml portions.

Slaughter and carcuss data

All stags that attained or exceeded Lhe targel weight
of 92kg LW were senl for slaughter at the Deer
Slaughter Premises of Venison New Zealand at the
end of November in both years. Rump [at width
(from the carcass dorsal midline Lo the lateral margin
of the rump subculaneous [at depot), carcass weighls
and GR tissue depth were recorded for both lell and
right sides of alt carcasses and the testes were weighed.
GR is an indirect measure of carcass fatness, and in
deer is defined as the solt tissue depth (mm) over the
12th rib measured 16 cm (rom the carcass midline
(Kirlon 1989).

Laboratory methods

Herbage and extrusa samples were stored al —20°C
and freeze-dried and ground (I mm sieve) belore
analysis. /a vitro digestibility was determined by the
method of Roughan & Holland (1977), total nitrogen
(N) by the Kjeldahl method and VFA by gas liquid
chromatography as described by Domingue et al.
(1991). Faecal samples were sltored at —20 °C, and
oven dried at 60 °C lor 48 h to constant weight, 110 g
faeces DM /animal ol the individual rectal samples
were ashed overnmight al 500 °C. The group faecal
samples were bulked across days (5 days/bulk) and
ground (1 mm sieve). The samples were thoroughly
mixed and a 1-0 g faecal sample in duplicate for each
treatmenl was ashed overnight al 500 °C. Chromium
analysis was done as described by Parker e af. (1989).

Fresh herbage samples were stored al 4 °C, sorled
into individual plant species. and dried at 100 °C for
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16 h. Extrusa samples were analysed using a flotation
technique (D. A. Clark, personal communicalion).
The samples were separated into perennial ryegrass,
Moala annual ryegrass, white clover, olher species
and dead mauter. Resulls were expressed as per-
cenlages.

The anti-melatonin antibody titre was measured by
the melhod of Abrahiam (1974), as described by Ataja
et af. (1992). Plasma lutcinizing hormone (LH) was
determined using the procedure ol Scaramuzzi et al.
{1970) lor sheep plasma and validaled (or fallow deer
plasma by Asher et al. (1986); plasma lestoslerone by
the method of Peterson ef al. (1978) and plasma
prolactin by the method of van Landeghem & van der
Weil (1978) as adapted for deer plasma (Ataja ef al.
1992),

Statistical analyses and calculutions

The experimental data was analysed using General
Lincar Models (GLM), as lactorial designs, with sward
types (perennial and annual}, sward height and types
of vaccination (none, Freund’s and Dexlran) being
laclors. Rump fat width and GR dala were analysed
using carcass weighl as a covariate. Pasture M/D
values (MJ metabolizable cnergy/kg DM) were
calculated as DOMD (g digestible organic maltter/
100 g DM) x 16-3. As Lhere was no interaclion between
effects of pasture Lype and immunization treatment
(P > 0:05), main effccts only (pasture and immu-
nization) arc presenled in the results.

Voluntary food inlake (VFI) was caleulated (rom
faecal oulput (F) and /in vitrro digestibility (D) using
the relationship: E

VFl = ——
1-D

RESULTS

Experiment |
Herbage mass and botantical compasition

Moata annual ryegrass content in the direct-drilled
areas was 33—46 % of the total DM during winter and
[9-22 % during spring, with the lower valucs being in
the 10 cm paddocks (Table ). Percnnial ryegrass
comprised §1-89% DM in perenniai (conirol) pas-
tures and 30-59 % DM in annual (Moala) paddocks,
with the higher values occurring during spring. White
clover comprised < 7% of the DM available in all
pastures during winter and in 10 cm pasture during
spring; 5 cm and annual pastures contained 9-14 %
white clover in spring. Dcad matter was very low in all
pastures durihg winter and in 5 cm pastures during
spring (< 6% total) but rose to 1% in l0em
pastures during spring.

Botanical composition of ferbage and rumen ingesta
Table 2 shows the botanical composition of the
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Table 1. Expt 1. Muss and botanical composition (% DM) of the swards during winter (Alay—August) and during
spring (September—November) 1988, in New Zealund

Herbage Moata
Swurd v ITass Perennial annual White Qther Dead
height Sward type (Kz DM/ha) ryegrass ryagruss clover species malter
Winter*
10 em Perennial Meun 1840 89 0 3 2
S.E 553 25 — 1-t 6 14
Annual Mean 1694 45 33 7 9 6
S.E. 242 35 07 1-8 1-0 13
5cm Perennial Mean 1236 88 0 6 4 3
S.E. 623 03 — 06 04 06
Annual Mean [148 30 46 5 16 4
5.E. 70 10-1 60 11 42 08
Springt
10 cm Perennial Mean 2251 g1 0 6 | 11
.1 459 25 — 26 03 21
Annual Mean 2022 59 19 6 5 1l
S5 329 03 1-5 3 05 20
S5cm Perennial Mean 1731 84 Q 9 2 3
S.E 731 25 — 22 03 3]
Annuai Mean 1680 50 22 14 11 3
S.E. 44-3 1§ 16 08 32 1-0

*20) samples/sward type.
t15 samples/sward type.

herbage on offer (Yo DM) and the diet selected by the
prazing slags (ingesta; %) in June and November.
The perennial ryegrass and ‘ other species ' componenl
in the ingesia was greater than in the herbage on offer
(P < 0-00§) during both monlths, whereas the ingesta
values for both white clover and Moala annual
ryegrass were lower than their proportions in the
herbage (P < 0-001).

Nutritive values of herbuge and ingesta

Tables 3 and 4 show high total N, organic matter
digestibility (OMD) and M/D (MJ] metabolizable
energy/kg DM) values during both seasons, as a
result of pastures being kept in & permanent vegetative
stale. Herbage nitrogen concenlralion was similar for
all swards, but tended lo be grealer during winter
than in spring. OMD was higher in winter than in
spring, and the herbage maintained at 5cm sward
height had slightly greater OMD than that at 10 cm
(P < 0-10). The total N concentration, OMD and
M/D values for the ingesta were similar to those for
the herbage lor both monihs.

Seasonal herbage accumulation rates and carrying
capacity

Fig. | shows the seasonal herbage accumulation rates
for the two pasture types al 5 and 10cm sward
heights. Annual swards had slightly higher accumu-

lation rates than perenniat swards during winter (P <
(-10) and therefore had a slightly preater carrying
capacity (10 cm, 13-1 v, 10-5 animals/ha; 5 em, 15-4 v,
1244 animals/ha). During spring, herbage accumu-
lation rate from the 10 cm annual sward decreased
markedly with a corresponding fall in carrying
capacity (94 v. 124 animals/ha).

Liveweight gain (LWG) and carcass characteristics

During winter, LWG was much grealer in slags
grazing the 10 cm swards than those grazing the 5cm
swards {P < 0-001; Table 5}, with the introduction of’
annual ryegrass having no eflect. During spring, there
was a significant interaclion (P < 0-001) belween
sward height and the presence of annual ryeprass;
although LWG was high on all 10em swards
regardless ol herbage type, it was much lower in stags
grazing the 5cm perennial pasture and was signi-
ficantly increased by the addition of annual ryegrass
(P < 001}, so that thc LWG of the stags grazing 5 cm
annual sward was similar 1o that of the stags grazing
10 cm swards. Around +46% ol the stags grazing
10 cm sward height and 21% of those grazing the
Secm annual pasture reached the tarpet liveweight
(92 kg) by the end of November, whereas none of
those grazing the 5 cm perennial pasiure attained the
target liveweight by this date. There were no significant
differences in carcass data betwvecn stags grazing the
Lwo pasture types.
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Table 2. Expr |. Botanical composition of herbage (%o DM) and rwmen ingesta (o) of stags grazing different

sward types during June and November 1988 in New Zealand

Sward  Sample

Sward Perennial rycgrass White Moata annual
height type lype + other species claver I'yCErass
June
10cm Herbage* Percnnial 952 43 —
S.E- 1-08 1-08
Annuzl 51-3 107 380
5.E. 0-81 0-89 1-33
Ingestat Perennial 091 09
S.E. 0-28 0-28
Annua) 81-3 35 152
S.E. 001 0-37 1-05
Scm Herbage Perennial 951 4.9 —
S.E. 1-41 [-41
Annual 40-3 50 54-7
S.E. 0-95 0-30 2:42
Ingesta Perennial 964 36 —
S.E. 053 0-53
Annual 90-1 40 53
S.E. 2:63 0-66 1-14
November
Sem Herbage Perennial 858 14-2 —
S.E. 063 63
Annual 39-8 [6-2 240
S.E. 1-48 0-48 0-89
Ingesta Perennial 96-8 32 —
S.E. 0-28 0-28
Annual 778 69 154
5.E. 229 1-43 2-80

* 5 samples/herbage tyvpe per month.
# 10 samples per month.

Melatonin antibody titre and hornone concentrations

There was a slight decline in mean melatonin antibody
titre following the firsl booster injection in June from
1:72436 to 1:34+ 16 (mean+s.E) in July (Fig. 2).
The litre increased [lollowing the second booster
injection and was highest at [:6134256 in November
1988. about 8 months after the primary injeclion was
given. The mean titre reported was for 19 animals
(73 % ; responders) out of 26 antigen vaccinaled stags.
Seven animals (27 % ; non-responders) did not develop
any delectable melatonin antibodies.

Plasma LH (0-85+0-25: 0-59+0-10 ng/ml) and
testosterone (318 +0-59; 1-4240-15 ng/ml) concen-
trations were higher in Octlober than in November,
with the vaccination lreatment having no eflect (£ >
0-10) during both months. Plasma prolactin concen-
trations {Fig. 3) showed similar patterns [or both
control and immunized groups with low values during
winter (June-August) and higher values during spring
(September—November). Plasma prolaclin levels in
the immunized group tended to be numerically higher

13

than those of the control group during both seasons,
with the difference being grealest during October
(P < 010).

Vaccinalion against melatonin at 3 months had no
statistically significant cflect upon LWG or carcass
data (Table 6).

Experintent 2
Herbage mass and botainical compesition of swards

Herbage mass on offer and residue (kg DM /ha)
during winter and spring for stags grazing perennial
and annual ryegrass pastures arc shown in Table 7.
The two sward Lypes were grazed al different heights
but had similar herbage mass belore and after
grazing in both seasons.

Comparison eof the bolanical composition of the
lwo sward types for the winter and spring seasons
show that annual ryegrass swards contained less
perennial ryegrass than the perennial pasture swards
during both seasons (Table 8). Moata ryegrass content
of the annual pasture was very high during winler

AGS 113
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Table 3. Expt 1. Organic matier digestibility (OMD),
total nitrogen (N} concentration and estimated concen-
trations of metabolizable energy (MJD values) of
herbage and rnanen ingesta of srags grazing different
sward types during winter (June—August) 1988 in New

Zealand
M/
Sward OMD Total N (MI ME/
height  Sward wype (%) (%} kg DM)
Herbage*
10cm  Perennial Mean 814 4-4 11-6
S.E. 0-55 009 0-22
Annual Mean  Bl-6 4-5 11-3
S.E. 0-27 01l G:23
Scm Perenninl Mecan  E1-9 39 10-7
S.E 0-23 024 054
Annual Mean 825 43 109
S.E. 081 0-30 0-65
Rumen ingestat
Sem Perennial Mean 771 41 10-6
S.E. 1-00 017 016
Annual Mean 798 4-1 10-3
S.E. 0-18 0-09 0-07

* 3 sumples/herbage type taken monthly.
117 samples taken in June.

Table 4. Expr 1. Organic mauer digestibility (OM D),

toral nitrogen (N) concentration and estimated concen-

trations of metabolizable energy {M7D values) of

herbage and rimen ingesta of stags grazing different

sward types during spring (Seprember—December) 1988
in New Zealund

M/D
Sward OMD Total N (M) ME/
height  Sward type (%) (%) kg DM)
Herbape*
[0cm  Perennial Mean 764 2:5 10-5
S.E. 1-57 0-31 0-24
Annual Mean 778 26 10-7
S.E. 1-19 0:23 18
S5em  Perennial Mean 791 28 10-9
S.E. 1-61 030 026
Annual Mean 790 29 11-0
S.E. 207 036 027
Rumen ingestat
Sem  Perennial Mean 804 44 11-2
S.E. 018 0-t7 o-10
Annupl Mean 810 34 114
SE. 069 114 017

*4 sumples/herbage type taken monthly.

15 samples tuken in November.
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Fig. 1. (Expt 1}. Herbage accumubation rate (kg DM /ha per
day). (a) perennial ryegrass based pasture, 10 cm height {[]);
wilh Moatu annual ryegrass introduced, ¢ ¢m height (H);
(b) perennial ryegrass based pasture, 5 em height {O}: with
Moata annual ryegrass intreduced, 5 cm height (@). Bars
represent s.E.

(82 %), declining to 65% during spring; the direct-
drilling was thus successful in replacing perennial
ryegrass almost completely with annual ryegrass.
While clover conlent was low in all swards, especially
in the annual ryegrass pastures. The 'other species’
und dead matter components of both swards increased
during spring.

Botanival composition of herbage and extrusu

Table 9 shows the botanical composition of the
herbage on offer (% DM) and of oesophapeal extrusa
(%) of grazing stags during winter and spring. There
was consistently a larger proportion of perennial
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Table 5. Expt 1. Effect of sward type on liveweight gain (LWG) of grazing stags during winter and spring 1988,
percentage of stags attaining targel liveweight and carcass measurements

Sward height

10 cm 5ecm
Sward 1ype... Perennial Annual Perennial Annual S.E.
Number of stags 12 14 12 14 —
Tnitial weight (kg) 569 607 59-8 62 —
Liveweight pain (g/day)
Winter* 153 13 74 79 90
Springt 234 209 147 211 101
Stags attaining 92 kg liveweight 42 50 0 21 —
by end of November (%% total)
Careass dala
Drressing oul % 546 552 — — 0-46
Rump [at width (mm) [07-5 99-6 — — 328
GR lissue depth {mm) 58 50 — — 0-45
Testes weight (g} 431 40-2 — — 384
* 30 May-30 August.
t 31 August-30 November.
1000 120
700
00 g
L f—_-f 0
o £
E 00t E
> k]
2 [
E E
= A1)
= 100 g
= . £
g
.3 L
= a0t 0 .
- Jun Jul  Aug Sep  Oct Nov
Fig. 3. (Expt 1). Effect of immunization against melatonin
20 - at 3 menths of age on plastna prolaclin conceniralion
{ng/ml) in weaner red deer slags. Non-immunized (control)
{rn = 26) (M) and immunized (mefalonin anligen) (n = 26)
10 L L L s i ) (CD). Arrows (1) indicale first and second booster vaccin-
Jun  Jul  Aug Sep Oct Nov alions; dala are for all animals. Bars represent S.E.

Fig. 2. (Expt 1. Melatonin antibody titre development in
red deer given a primary injection at 3 months of age (March
1988). Arrows (]) indicate first and second boosler vac-
cinations: dala are for only those I% animals showing an
antibody response. Bars represent s.E.

ryegrass in the extrusa than in the swards on offer
during both seasons, whilst the white clover and dead
matter proportions in the extrusa were consistently
smaller than in the swards during winter and spring.

Nutritive values of herbage and extrusa

The organic matter digestibility (OMD), arganic
matler (OM]), total N and M/D values (or the
herbage on offer were generaily high during the winter
(Table 10). Annual pasture had numerically greater
OMD and M/D values {# < 0-10) than the perennial
paslure over this period. OMD and M/D values for
the extrusa were higher than those of the herbage on

132
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Table 6. Expr 1. Effect of immunization against

melatonin m 3 months of age upon liveweight gain

(g/day) of red deer stags during winter and spring

1988 percentage of stags atiaining target liveweight
ﬂ'J'l't! Coreass measurenients

Cuntrol Vaccinated

slaps s1aps S.E.
Live weight pain
Winter* 108 96 10:3
Springf 209 193 94
Staps atlaining 92 kg kL] 13 —
liveweight by end of
November (% total)
Carcass duta
Dressing-out {%) 546 554 0-29
Carcass weight (kg) 515 525 0-44
Rump fat width (mm) 1031 1057 206
GR tissue depth (mm) 49 52 0-31
Testes weight {(g) 412 41-8 251

* 30 May-30 Aupusl.
131 Augusi—30 November.

A.M ATATA ET AL

offer, and OM values were lower for extrusa, due to
saliva contamination.

There was a slight decline in OMD and total N
contents of the herbage on offer during spring, with
both sward types having similar nutritive values (P >
0:10). OMD and M/D values for the extrusa were
higher than those for herbage on offer. Whilst the
total N for the extrusa was generally higher than that
for the herbage, the OM value was lower for extrusa,
both probably due to saliva contamination. Overall,
Table 10 shows that both pasture types maintained @
very high nulritive value during Lhe experimental
period.

Carrying capacity

During winter, annual and perennial pasture swards
supported a similar number ol animals/ha (88 v
87/ha). The number of animals/ha increased for
both swards in spring, less so for annual than for
perennial pastures (16-6 v. 23-0/ha).

Growth putterns, LWG and carcass characieristics
Winter and spring LWG (g/day), VFI (g DM /day)

Table 7. Expr 2. Surfuce height {em) and herbage mass (kg DM ) (with 8.8.) of rwo types af swards during
winter (June—August) and spring (September-November) 19839 in New Zealond

Sward type

Perenniul Annual
Winter
Surface height {em) Before grazing 10 (0-4) 16 (0-8)
After grazing B3{03) 12 (0-8)
Herbape mass (kg DM /ha} Before grazing 2105 (50-5) 2012 (570
After grazing 1600 (44-1) 1587 (28-0)
Spring
Surface height {vm) Before grazing 10 {D-5) 12(0-5)
Alter grazing B(0-3) 10(0-5)
Herbage mass (kg DM /ha) Before gruzing 2235 (52:7) 2150 (44-4)
Aflter grazing 15376 (64-2) 1665 {68-0)

Table 8. Expr 2.

Botanical composition (% DM) of the swards during winter (June—Angusty and spring

(September—November) 1989 in New Zealand; 15 samples taken per season

Moata
Perennial annual  White Other Deud
Sward ype ryegrass ryegrass  clover  species  maltler
Winter
Perennial Mean 870 1] 32 Il 86
S.E. [52 — 0-55 0-20 1-09
Annual Mean 93 819 02 50 36
5.E. [-59 1-28 003 072 112
Spring
Perennial Meian 789 0 4-2 38 131
S.E. 351 — 023 077 232
Annual Mean 120 651 23 64 14-1
S.E. 319 525 0-29 088 221
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Table 9. Expt 2. Batanical composition of herbage (%o DM) and ovesophageal extrusa (%) (witl s.E.) af stags
grazing different sward types during winter and spring 1989 in New Zealand

Perennial
Perennial ryegrass, Moata
Sample type Sward ryeprass + annual ryegrass While Decad
and number type other species + other species clover malier
Winter
Herbape Perennial BB1 (1-50) - 3-2(0-55) 86 (1-09)
(n=15 Annual — 962 {1-10) 0:2(0-03) 36 (111D
Extrusa
(n=19M Perennial 956 (0-55) — 1-4 {+20} 30 (0-56)
(n=25) Annual — 992 (-21) 01 {004} 07 (01N
Spring
Herbage Perenmal 82-7 (2-90) — 42(023) 131 (F17)
n=1% Annual — 835 (247 23 (029 140 (-7
Exirusa
(n=235) Perennial 938-0 (0-66) — i3 (0-66) 0-5(003)
(=14} Annual — 978 (0-51) 1-2 {0-46) 1-0(0-23)

Table 10. Expt 2. Organic matter digestibility (OM D), organic matter (OM), totaf ritrogen (N) concentration and
estimared concentrations of metabolizable energy (M /D values) (with s.8.) of herbage and vesophageal extrusa of
stags grazing different sward 1ypes during winter (June—Augusty and spring (September—November) 1989 in New

Zealand
oM Total N
Sample Sward OMD M/D
type type (%) {2/100 g dry matter) {MJ ME/kg DM)
Winler
Herbage*  Perennial 803 (062) 840 (1-45) 3495 10-28) 11-0 {0-28)
Annual 861 (119 867 (0:28) 4411 (0-26) 12:2 (1¥21)
Extrusat  Perennial 89-2(042) 61-9 (4-12) 03 (0-13) [2-4 {0-00)
Annual 89:6 (0-15) 730 (236} 41211 [2:7 (0-02)
Spring
Herbage Perennial 789 (2-68) 861 {0-49) 2:83 (0-61) 111 (0-42)
Annual 80-4 (2-12) 866 (1-41) 270 (6-32) 11-3 (0-47)
Extrusa Petennial 88-0 (0-30) 77-0 (1-53) 409 (0-16) 12:2 (0-04)
Annual 88-9 (0-40) 69-1 (413) 365 (0:15) 126 (0-06)

* 3 samples/herbage iype.
19 samples.

and the percentage of stags allaining slanghter weight
(92 kg) by the end of November lor the perennial and
annual ryegrass groups are shown in Table 11. Winter
LWG (P < 0:05) and VFI (P < 0-001) of the annual
group were significantly greater than for the perennial
group. Spring LWG and VFI also tended to be higher
for stags grazing annual pastures, but neither allained
significance (P > 0-05). During spring, VFI eslimated
from ring samples was higher than that estimated
from rectal samples. During lale August and late

November, deer grazing annual pasture were signi-
ficantly heavier (P < 0-01) than those grazing per-
cnnial pasture. A larger proportion of animals grazing
annual ryegrass than ol those grazing perennial
ryegrass reached the tarpet liveweight (92 kg LW) by
November 30 (60 v. 41%). Carcass dressing out
percentage was slightly higher [or stags grazing annual
than perennial pastures (P = 0-052), but therc were
no significant differences in measures of subculaneous
[alness.
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Table 11, Expr 2. Effect of sivard type on liveweight gain {LWGY and voluntary feed intake (V' FF) of grazing stugs
during winter and spring 1989; percentage of stags attaining and 1arget {iveweight and corcass measurements

Sward 1ype
Perennial Annual 5.E.
Number af stugs 17 (] —
Liveweight gain (g/day)
Winter* 140 165 66
Springt 236 235 54
Voluntary feed intake (g DM /day)
Winter (ring samples) 1185 1615 100
Spring {individua! samples) 1762 1719 30
Spring (ring samples) 23118 2570 107
Siags altaining 92 kg liveweight 41 60 —
by end of Navember (% tolal)
Carcass dala
Dressing out (%) 526 338 0-38
Rump fat width {(mm) 116-5 1136 -39
GR tissue depth (mm} 29 36 0-30
Tesltes weight (g) 469 470 227
* 15 May-28 Angusl.
129 August-30 November.
Rumen VFA and NH, concentrations 20000
There was no signifiggnt difference (P > 0-10) in the j
acetate;propionate ratio in the rumen fluid of staps ™
grazing annual (3-36:1-00) or perennizl ryegrass 10000 ]
(370:1-00) in spring. Ammonia concentration was 7000
lower (P < 0-001) in the rumen Auid of deer grazing ]
annual than perennial pastures (134 v. 188 mg N/I). E 4000
Melntonin antibody titre und hormone concentrations %’ n
The patterns of melatonin antibody development in 2 2000 - %
both vaccinated groups (Freund’s and Dextran) are =
shown in Fig. 4. Fifteen (75%) of the vaccinaled £ i
animals gave a deleclable antibody titre response. The 2 10004 | \\
antibedy titres of the Freund’s group were much i (Y
higher {1:354541059 to 1:15215+5551) than those = I
ol the Dextran group (1:48 +£31 to 1:1941-+423) and [y
peaked in October, c. |11 months afier the primary ! a,
vaccination. The tilve level of the Dextran group | N
peaked in May at 1:1941 +423, about 6 months after ' \\
the primary vaccination, and rapidly declined 1o : o
undetectable levels by September. The antibody titre | \\
Jevel ol the Freund’s group rose above 1; 5000 shortly 100 \

after the second booster injection in May and
remained high until the end of the experiment in
November.

Plasma LI (0-55+0:02; 0474002 ng/ml) and
lestosterone(2:27 +0-04;1-49 £ 0-10 ng/ml)concentra-
tions were higher in Oclober than November and
were nol affected by immmunization (P > 0-10). Plasma
prolaclin concentrations in the control group were
slighlly above the baseline level during the winler
(Fig. 5), with a tendency to increase during spring.
Plasma prolactin fevels of the immunized groups were

MayI Jun | ul .-'\ugIE Sep "Oe T Nov

Fig. 4. (Expt 2). Melatonin antibody titre development in
red deer following vaccination at birth using twa different
adjuvants; Freund's (@) and Dextrun (Q). Arrow ()
indicates second booster vaccination; data are only for
animals showing an antibody response. Bars represent SE.

generally higher during winler. and the spring rise in
concentration occurred earlier and was greater than
in the control group. These attained significance for
the Dextran group in mid May (P < 0-03).
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Fip. 5. (Expt 2). Effect of immunization against melatonin
at birth on plasma prolaclin concentration (ng/ml) in
weaner red deer stags, Non-immunised {control) (W).
Freund's adjuvant (A) and Dextran adjuvant {O). Arrow
{]) indicates second booster vaccination; data are for all
animals. Bars represent S.E.

Effect of vaccination on weaning weight, LWG and
carcass data

Stags vaccinated at birth with antigen in Freund's
adjuvant had lower weaning weighl (47-74+1-25 kg)
than control animals (51-8+2:12 kg;P < 0:05) or
those vaccinated wilh antigen in Dextran adjuvant
{522+ 138 kg; P < 0:05) and the depressed growth
rate conlinued until end ol autumn. Table 12 shows
that all groups grew at sintilar rates during winter and
spring (£ > 0-10). Whilst 73% of the Dexlran group
and 67% of the control group allained the targel
slaughter weight (92 kg LW) by the end of November,
no animals from the Freund's group atlained the
targel weight at this date. Carcass dala were similar
for all groups (£ > 0-10; Table 12). The Freund's
group had heavier testes than the control group (P <
0-10).

DISCUSSION
Seasonal pattern of sward commponcits

The marked decrease in the Moata annual ryegrass
component of the direct-driiled pastures in Expt 1
from an average ol 39:5% during winter to 20-5%
during spring could be due to the sensitivily of the
annual ryegrass 1o continuous defolintion through
grazing (R.J. M. Hay, personal communication).

Table 12. Expt 2. Effect af immunization against melatenin at birth, using two different types of adjuvant on five-
weight gain (LWGY and vehutary food intake (VFD of yearling red deer stags during winter and spring (1959)
and on carcass measurenents

Vaccination (reatment

DEAE- Freund's +
Control Freund's dextran DEAE-dexiran
(not immunized) adjuvant adjuvant adjuvant S.E.
Number of stags 12 9 11 0 (15)* —
Initial weight (kg) 509 509 509 509 (30:7) —
Liveweight gain (g/day}
Wintert 149 142 163 154 (151) —
S.E. 838 68 876 a63
Spring} 230 222 229 M (228 —_
S.E 6-06 7-00 6-33 4-88
Voluntary feed inlake (g/day)
Spring [792 1672 1745 —_ 74-2
Carcass data
Number of stags 9 3 8 — —
Dressing-out {%) 535 532 532 534 (337 0-38
Rump fat width (mm) 1147 1071 . 1173 1147 (1120} 1-66
Testes weight (g) 434 558 o472 49-5 (51-1) 2:06
GR tissue depth (mm]) 3 42 33 34 (33 031

* Responders to anti-melatonin vaccination only (i.e. 5 non-responders deleted).

115 May-28 August.
129 Avgusi-30 November.
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However, he double-pass drilling plus band spraying
produced a pasture that outyielded perennial ryegrass
during winier und increased winter carrying capacity
by 3 amimals/ha. Although the double-pass direct-
drilling and blanket herbicide sprayingised in Expt 2
produced a pasture containing 82 % annual ryegrass
during winter, this did not increase winler carrying
capacity relative to perennial ryegrass pasture. The
number of wnimals carried /ha increased during spring
for both swards, with the annual ryeprass pastures
supporling fewer animals than the perennial ryegrass
pastures, in both the Expt | (10 cm pastures) and in
Expt 2, due 1o Moata annual ryegrass dying off in
spring, crealing swards with an open structure and
reduced tiller density which resulted in increased
invasion by weeds. White clover content of the swards
showed a seasonal spring increase as reporled by
Widdup & Williams (1982) and Chapman {1983),
wilh the white clover component of the 5 cm swards
being greater during the spring than during winter.
There was also a seasonal irend in the increase of the
dead matler component ol the swards, being greater
during the spring than during winter, especially in the
10cm swards. This could be due to the rate of
herbage production during spring being greater than
the rate of herbage utilization by the animals, leading
to a greater incidence of herbage senescence and death
{Bircham & Korte 1984).

Dier selection by grazing stags

The comparison of herbage on offer and extrusa in
Expt 1 suggests that the grazing animals selected
perennial rycgrass and other species over white clover
and Moata annual ryeprass. Hunt & Hay (1989)
reported that grazing yearling red deer stags showed
distinct prelerence for white clover ' Grasslands Kopu®
over both higl and low endophyte ryegrasses “ Grass-
Jands Nui’. The low content of white clover in ingesta
may be due to its low height in the grazing canopy, in
addition Lo its very low overall content in the herbage
on offer.

In Expt 2 {hc deer consumed mainly green plant
material und svoided dead matter. This is in agreement
with the results of L’Huillier ¢z ol. (1984) on diet
seleclion by sheep, and by Hughes e af. (1984) on diet
selection by kids, lambs and calves during late spring.
Content of white clover in both extrusa and feed on
offer was low and no selection for this component was
evident. Conversely, the perennial pasture and annual
pasture diels calen contained grealer proportions of
perennial ryegrass, annual ryegrass (where available)
and ‘other species’ than the proportions found in the
swards during both seasons. There was also evidence
that the animals ate a diet higher in OMD and ME
than the leed on offer in both experiments, which can
be partly explained by their selection against dead
material.

A.M.ATAJA ET 4L,

Voluniary feed intake (VFIY of grazing deer

The stags grazing annual ryegrass swards had greater
estimated VFI than those grazing perennial ryegrass
swards during winter, corresponding to 2-8 and 0%
of liveweight and 20-5 and 14-7 MJ] ME/head daily
respectively. However, VFI duning winter was low,
compured to ihe results of Fennessy & Milligan
(1987). A contributing factor could be an cutbreak ol
yersiniosis { Yersinia psewdotubercudosis), which oceur-
red in Expt 2 when winter VFI was being measured,
and was controlled with oral administration of
neomycin sulphate ({1 mg/kg; Neomix, Upjohn
Laboratories) lor 3 consecutive days in late June and
early July. During spring the VFI determined using
individual Faecal samples was tower than that deter-
mined using group faccal samples, but there was no
difference in the VFT ol animals grazing either annual
of perennial pasture. Hence, the energy intake
determined using individual rectal faecal samples
(21-7 and 21-5 MJ ME/head daily} for annual and
perennial pasture groups during spring, respectively,
were lower than the estimated daily requirement
(27 MI ME; Fennessy & Milligan 1937), whilst the
MEI calculated using the group faecal samples were
marginally higher (324 and 283 M) ME). Thus
further experimentation is necessary to validate the
CRC technique for use with deer. The difference
between sampling methods could perhaps be due 1o a
diurnal pattern in faeces Cr concentration, caused by
a diurnal pattern in feed intake, or to rectal sampling
itself reducing VFI in deer. Both methods of sampling
should be further compared in luture experiments, 1o
determine which method is better.

Liveweight gain (LIVG)

The 131-153 g/day LWG recorded for animals
grazing the 10 cm swards in Expt | and the perennial
ryegrass pasture in Expl 2 is the same as the upper
limit of 100-150 g/day suggested as a suitable targel
value for young stags fed a high quality diet (Fennessy
& Milligan 1987). It also showed that providing high
quality pasture at high feed allowance (10 cm sward
height) can greatly improve the growth rate of the
staps during winter, compared with grazing 5cm
swards. This conlrasts with deer production systems
in the UK, where indoor feeding is recommended
during the first winter (5 months), followed by grazing
pastures maintained at 4-6 cm surface height (Milne
et al. 1987).

Relative to perennial ryegrass/whiie clover pasture,
inclusion of annual ryegrass by direct-drilling pro-
duced only small additional increases in winter
carrying capacity and in the proportion ol slags
altaining tarpet staughter weight in Expt 1, perhaps
due to annual ryegrass forming a relatively low
proportion of the sward. The grealer VF[ and winter
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Table 3. Comparison of liveweight gain in weaner red deer stags aver their first winter and spring to estimate the
genetic potential for growth, and the exient to which this can be met from grazed forages

Liveweight gain tg/day)

Spring/early

No. of Winter summer
Relerence Year animals (W) (8) W/5  Location Latitude
Pelleted concentrale diet
Sutlie et al. (1989) 1989 ] 180 240 075 Mosgiel 45° ' §
(NZ)
Perennial ryegrass/while clover lemperale pasiure
Moore er al. {1988) 1974 10 6 250 002  Mosgiel 45 5°§
1975 26 41 251 016 (NZ)
1976 13 41 243 017
1977 6 121 236 0-52
1978 38 102 239 043
1979 18 103 256 0-40
1982 33 60 218 0-28
This paper
Expt | 1988 12 [53 234 65 Palmerston 40°2°S
Expt 2 1989 17 140 226 062 North (NZ)
Annual ryegrass/perennial ryegrass/while clover temperate pasture
This paper
Expt | 1988 12 131 209 063 Palmerston 40°2° 8
Expt 2 1989 17 165 235 070 North (NZ)
Sub-trapical pasture with prain supplement
Woodlord er al. (1990) 1985/88 32 179 219 0-82 Brishane 277 4'8
{Ausl)

LWG of stags grazing annual ryegrass pastures in
Expt 2 resulted in 60 % attaining the slaughler weight
by 30 November. This is consistent with the superior
LWG of sheep grazing annual and short rolation
ryegrass varieties compared with perennial ryegrass
varieties (Rae er al. 1964. Ulyatt 1971). Betler deer
production than was allained in previous experiments
{25-45% aulaining targel slaughter weight; Ataja
et al. 1989 ; Ataja 1990) could be due to the greater VET
of animals grazing the annual ryegrass swards than
those grazing the perennial pasture swards, the
consequence of a higher proportion (82 %) of Moata
ryegrass in Lhe annual ryegrass swards during
winler.

Sultic er al. (1989) fed a  high encrgy
(11 MJ ME/kg DM) pelleted ration, and their dala
can be used (o estimate the genelic polential of
weaner red dcer stags for growth (Table 13), giving a
ratio of winter {W) tlo spring/early summer (S)
growlh ol 0-75. Early attempts al deer [arming (rom
grazed paslures in NZ (Moore ef al. 1988) produced
comparable growth during spring/early summer, but
much lower values during winter, giving a mean W/S
ratio of 0-28 (Table 13). A major part of the present
study has been (he development ol sysiems 10 increase

the growth of young deer [rom grazed pastures during
winter, whilst retaining high spring/early summer
prowth, giving a W/5 ratio ol 0-62-0-70, thus showing
that the young deer werc growing close to their
genctic potential.

A higher W/§ ratio is recorded {or red deer grazing
closer to the equalor (0-82; Woodford et al. 1990),
due 1o reduced seasonal changes in pholoperiod, with
growth during winler being almost as high as during
spring/summer. Thus il is possible that the genelic
potential of weaner red deer stags for growth during
winter may be greater ail lalitudes closer to the
cqualor.

Melatonin antibody titre and its effects on growth
and plasma hormones

The present experiments have shown that active
immunization against melatenin at birth produced
higher antibody titres than immunization at 3 or 6
months of agt (see also Ataja ef al. 1989). The highest
mean lilre in both experimentls was recorded in
October/MNovember {8-12 months after the primary
vaccination), showing frslly that anlibodies against
melatonin can be raised in 73% ol the animals
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vaceinated and secondly, that a long lag phase is
involved in melatonin anlibody titre development.

The Freund’s group experienced reduced growth
until autumn {6 months of age) which could be due to
the adverse eflecl of the Freund's complete adjuvant
used at birth. Although Ataja er al. (1989) showed
that Freund's adjuvunt alone did not influence stags’
growth when immunization was commenced at &
menths of age, it seems this is not the case when
immunization is commenced at birth. Duckworth &
Barrell (198%) reporled thal immunizalion against
melatonin increased liveweight of young stags by
7-10% between 9-11 and 16-20 months of age.
However, no such response was obtained in the
present work.

Active immunization aguinst melatonin tended to
resull in higher plasma prolactin concentrations
during winter und an earlier onset of Lthe spring rise in
prolactin. Ryg & Jacobsen (1982) reported that
injections of prolactin to yearling male reindeer during
winter were associated with increases in VF] and
LWG. It might therefore be expected that immuniza-
tion against melatonin, with its associated elevation
of ptasma prolaclin concentration, should also have
increased winter LWG. Further work is needed on
this aspect, using larger numbers of animals and re-
formulated vaccines of the DEAE-dextran type that
produce larger and longer acting antibody responses.

The heavier testes of the vaccinated group suggests
that this treatment may have advanced the seasonal
cycle of testes size in red deer, which normally peaks
inthe rut (Lincoln & Kay 1979). In future experiments,
testes diameter should be determined before, during
and after the rut.

Early venison production

The more rapid growth in deer grazing perennial
ryegrass pasturesat 10 cm compared with 5 em surface

A. M. ATAJA ET AL,

height increased the proportion of animals attaining
the targel slaughter weight by the end of spring (30
November) from 0 to 40%. This substantially
increases the efficiency of venison production at very
low cost Lo the producer. Whilst the inclusion of
annual ryegrass increased winler carrying capacity in
Expt |, responses in LWG tended 1o be small,
although in Expt 2 this treatment did increase the
proportion of animals attaining target slaughter
weight 1o 60%. As deer prazing annual or perennial
rycgrass pastures selected diets of similar OMD and
had similar rumen acelale: propionale ratios, it seems
likely that the additional winter growth on annual
ryegrass was due mainly lo increased VFL

These studies demonstrate the feasibility ol early
venison production from grazed pastures and indicale
that more research is needed to gel a greater
proportion of stags Lo slaughter weight by 1 year of
age or less. This could include the development of
specialist forages for deer production, such as red
clover, which increases hind luctation performance
and increased fawn weaning weight by 7-10kg
(Niezen er al. 1991), and also increases autumn
growth ol weaners (G. Semiadi, personal communi-
cation}. Such pastures would give heavier animals a1
the onset of winter, when the treauments developed in
the present investigation could be applied.

We wish to thank B. M. F. Domingue and ]. H.
Niezen for assistance with the blood and rumen fluid
sampling, and the stafl of the Nutrition and Physi-
ology Laboratories of the Department of Animul
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determined LH and testosterone, and D. J. Garrick
advised on statistical analysis. Massey University
acknowledges the donation of Moala annual ryegrass
seed by DSIR Grasslands and thanks R. J. M. Hay
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