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Growth and carcass production of young farmed deer grazing sulla
{Hedysarum coronarium), chicory (Cichorium intybus), or perennial
ryegrass {Lolium perenne)/\Nh\\e clover {Trifolium repens) pasture in
New Zealand
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Abstract Liveweight gain, voluntary feed intake,
and carcass production were compared for pure red
and hybrid (0.75 red: 0.25 elk) deer calves grazing
sulla (Hedysarum coronarium cv. Necton), chicory
(Cichorium intybus cv. Grasslands Puna), or
perennial ryegrass (Lolium perenne cv. Nui)/white
clover (Trifolium repens cv. Huia) pasture from
weaning in March to slaughter in December of the
same year, at approx one year of age.

Organic matter digestibility (OMD) of diet
selected was similar for all forages during autumn,
but OMD of chicory (88.4%) was greater than both
sulla (78.3%) and pasture (83.8%) during spring
(P<0.05) . Sulla diet selected contained 5.1%
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condensed tannin (CT) in autumn and 8.4% CT in
spring (P < 0.05); pasture and chicory contained
0.14-0.26% CT. VFI of deer grazing sulla was
greater than for deer grazing chicory in autumn
(2027 versus 1014 g OM d"1; P = 0.07), but not
spring (2029 versus 2251 g OM d~'). In autumn,
deer gained 293 g d~' on sulla, 218 g d~' on pasture
CP<0.01), and 183 g d 1 on chicory (P < 0.001).
In winter, deer gained 150 g d"1 on sulla and 133 g
d"1 on pasture. Final liveweight of deer grazing sulla
was 106 kg, which was significantly higher than
97 kg for deer on pasture or 95 kg for deer on
chicory (P < 0.01). Deer grazing sulla had greater
carcass weights (59.9 kg) than deer grazing pasture
(52.3 kg) or chicory (52.1 kg) (P < 0.01 hinds;
P < 0.05 stags).

Hybrid stags had significantly greater carcass
weights than red stags (64.1 kg versus 56.3 kg;
P < 0.01) and hybrid hinds (52.8 kg; P< 0.001). It
was concluded that the increased growth and carcass
weight of young deer grazing sulla was caused by
a higher feeding value of sulla, with a component
of this being increased utilisation of digested
nutrients.
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INTRODUCTION

One of the New Zealand deer industry aims is to
produce quality-assured, tender, farm-raised
venison from young deer all year round. A premium
is paid for carcasses in the range 50-65 kg. Most
New Zealand farmers achieve optimum carcass
weights for venison production at an age of 15-24
months (Drew 1985; Barry & Wilson 1994) through
grazing perennial ryegrass/white clover (PRG/WC)
pastures. However, it is more efficient to produce
carcass weights of 50-65 kg before 12 months of
age, during August-November (spring), which
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attract an additional seasonal premium related to
market demand.

Red deer exhibit seasonal patterns of voluntary
feed intake (VFI) and liveweight gain (LWG)
(Kay 1979; Suttie et al. 1987), making achieve-
ment of optimum carcass weights before 12
months of age difficult (Audige 1995). Most
PRG/WC pastures are unable to produce the
quality and quantity of feed required for high deer
growth rates during summer and autumn, the
period of inherent maximum potential VFI and
LWG in deer.

Special purpose forages such as red clover
(Trifolium pratense) (Niezen et al. 1993; Semiadi
et al. 1993) and chicory (Cichorium intybus)
(Kusmartono et al. 1996), which produce high dry
matter (DM) yields of high nutritive value
particularly during summer and autumn, enable
100% of red deer stags to reach 92 kg liveweight
(50 kg carcass weight) by one year of age, compared
with 73% (range 25-90%) of those grazing PRG/
WC pasture of 10 cm surface height (Barry et al.
1998).

Sulla (Hedysarum coronarium) is an erect, tap-
rooted, biennial forage legume adapted to semi-arid
areas, and is the main forage legume in Italy, where
it is used for hay, silage, and greenfeed (Watson
1982). Sulla was introduced into New Zealand for
soil conservation purposes but was subsequently
recognised as a palatable, high quality herbage
capable of producing high lamb growth rates (Terrill
et al. 1992a). Sulla contains condensed tannins (30-
70 g kg"1 DM) and significantly increases the
growth rate of parasitised lambs compared with
grazing non-tannin containing forages (Niezen et
al. 1994, 1995). Sulla is of interest for deer
production because of its tall growth habit, high
summer growth rates, drought tolerance, high
annual DM production (Rys et al. 1988; Krishna et
al. 1990) and ready acceptance by grazing deer
(Hunt & Hay 1990). Unlike other forage legumes,
sulla exhibits some winter growth (Krishna et al.
1990), but current cultivars exhibit poor persistence
under grazing.

The objectives of this study were to compare
the growth, VFI, and carcass weight of red and
hybrid deer (0.75 red: 0.25 elk) calves grazing sulla
with those grazing chicory and perennial ryegrass/
white clover pasture, from weaning to slaughter at
one year of age, when internal parasites were
controlled by regular anthelmintic treatment. This
study was conducted at the same time and on the
same experimental area as the study reported by

Hoskin et al. (1999a), hence the same chicory and
pasture were used in both investigations.

MATERIALS AND METHODS

Trial design
A rotational grazing experiment was conducted with
33 weaner deer (3^4 months old) grazed on either
PRG/WC pasture, chicory, or sulla (n = 11 on each
forage). Deer grazing each forage were balanced
for genotype (pure red versus 0.75 red: 0.25 Elk
hybrid), sex, and liveweight. Measurements
included LWG, VFI, and carcass characteristics at
slaughter. The trial was carried out at the Massey
University Deer Research Unit (DRU), Palmerston
North, New Zealand from 17 March to 28 Nov-
ember 1994, and was divided into autumn (71 days),
winter (116 days), and spring (68 days) periods.

Forages
The forages grazed were: established perennial
ryegrass (cv. Nui)/ white clover (cv. Huia) pasture;
chicory (cv. Grasslands Puna), sown December
1992; and sulla (cv. Necton) sown November 1993.
Potassic superphosphate (9% P: 10% S: 7% K) was
applied onto all forages in late April 1994 at 250
kg ha"'. Nitrogen fertiliser (Urea; 46% N) was
applied to chicory (76 kg N ha"1), pasture (56 kg N
h a ' ) , and sulla (53 kg N ha"') in late March, and
to pasture (60 kg N ha"') and chicory (76 kg N ha~
') in early August. In autumn, chicory paddocks
were mechanically topped following initial grazing
to remove reproductive stem material to maintain
the vegetative state. In winter 1994, the chicory and
one sulla paddock were sprayed with herbicide
(Galant; Dow-Elanco, NZ Ltd; 3 litres ha"1) to
control grasses.

Animals
Seven pure red hinds, eight pure red stags, ten (0.75
red: 0.25 elk) hybrid red hinds, and eight (0.75 red:
0.25 elk) hybrid stags were used. Mean initial
liveweight (± SD) was 51.0 (+ 6.19) kg. On 28
February 1994, the calves were weaned, weighed,
sexed, vaccinated against clostridial infections
(Clostridial 5 in 1; "Ultravac" CSL Ltd, NZ) and
yersiniosis (Yersiniavax; AgVax Develpoments Ltd,
NZ) by subcutaneous injection into the anterior of
the neck, and treated orally with ivermectin
("Ivomec" 0.4% w/v at 200 (J,g kg"1 liveweight;
Merck, Sharp and Dohme, NZ). Booster vaccin-
ations were given 30 days later. The calves were


