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Summary

Rates of geneticimprovement of farmed fallow
deer can be increased dramatically by the
adoption of assisted reproductive technolo-
gies; including artificial insemination (Al) and
embryo transfer (ET).

Al involves oestrous synchronisation; semen
collection, processing and storage; and in-
semination. Oestrous synchronisation is gen-
erally performed by intravaginal insertion of
progesterone-releasing CIDR (type G) devices
for periods of 13-15 days at the onset of the
breeding season. The use of PMSG should be
avoided in this species.

Laparoscopic intra-uterine insemination is the
preferred method of Al for fallow deer, with
semen placement performed 65-72 hours af-
ter CIDR device removal. Semen is collected
by electro-ejaculation while bucks are under
general anaesthesia, and is diluted to 25-50
million spermatozoa per 0.25 ml straw for
freezing. Conception rates to laparoscopic Al
generally range from 58-75% for frozen-thawed
semen and 70-80% for fresh semen. Occa-
sionalfailures (i.e. < 50%) often relate to failure
of oestrous synchronisation due to inappropri-
ate seasonal timing of treatment and high
levels of animal stress.

Intracervical (i.e. transvaginal) Al with fresh
semen at 60-65 hours post-CIDR removal
gives variable results {(40-80%). The use of
frozen-thawed semen generally gives very
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poor results (40%) with this technigue unless
large quantities of spematozoa (i.e. >100
million) are inseminated.

Embryo transfer (ET) technology is being
developed for farmed fallow deer. Results to
date have generally been poor due to low
recovery rates of fertilized ova from
superovulated donors. This seems to relate to
impaired passage of spermatozoa through
the cervix, and present studies are investigat-
ing laparoscopic intra-uterine insemination of
donors with fresh semen. The techniques of
ET have particular importance to the propa-
gation of Mesopotamian blood lines.

Out-of-season breeding, using melatonin im-
plants ("Regulin") to advance the breeding
season, has the potential to increase per-
formance of farmed fallow deer by better
aligning lactation with spring pasture produc-
tion. While significant advancement of the
fawning season can be achieved (i.e.>40
days), the costs presently exceed the benefits
by a wide margin

Introduction

Artificial breeding techologies have two fundamen-
tal purposes; (1) to increase rates of genetic im-
provement(e.q. artificial insemination, embryotrans-
fer) and (2) to improve environmental performance
(e.g. out-of-season breeding). The farming of fallow
deer (Dama dama) is a relatively new livestock
industry, with modem concepts of management
arising only in the last 10-15 years. It is not



surprising, therefore, that adoption of assisted re-
production techniques is in its infancy.

Indeed, artificial insemination (Al) has been ap-
plied commercially only within the last 5-6 years,
with application being largely based out of New
Zealand (e.g. of an estimated 4000 fallow deer
inseminated within the last 6 years, at least 90%
received semen originating from NZ sources).
Embryo transfer (ET) techniques have been ap-
plied recently to fallow deer but have been of limited
success due to the paucity of research in this area.
However, these techniques have considerable po-
tential to alter rapidly the genetic constitution of
farmed fallow deer populations aroundthe world, as
cryopreserved gametes can be transported inter-
nationally with comparative ease and safety. In this
paper we summarise our current understanding of
artificial reproduction techniques that have been
developed for farmed fallow deer within the last
decade

Artificial insemination

Application of artificialinsemination technology within
the fallow deer farming industry has grown rapidly
over the last few years. Furthermore, the future
potential of Al is enomous, particularly in relation to
the establishment of geneticimprovementschemes
(eg. group breeding schemes, sire reference pro-
grammes). Al allows a far wider use of the genetic
material from superior bucks than would be re-
motely possible by natural mating. This is particu-
larly important when considering such rare geno-
types as Mesopotamian fallow deer. Al aiso pro-
vides a cheaper means of importing or exporting
genetic material, as frozen semen is considerably
less expensive to transport than live animals.

There are three major components to Al; (a)
oestrous synchronisation, (b) semen collection,
processing and storage and (¢) insemination. Each
component will be discussed separately.

Oestrous synchronisation: Oestrous synchroni-
sation in fallow does is not difficult and employs
similar methods used for other livestock species.
The proportion of does exhibiting induced oestrus
andthe degree of synchrony of oestrus are depend-
ant on the time of year the treatments are adminis-
tered. Generally, results are most consistent after
the onset of the natural breeding season in autumn,
although this could be modified by using melatonin
implants to advance the onset of breeding activity.

A common method of oestrous synchronisation
in domestic livestock is the use of progestagens
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(progesterone or its synthetic analogues) to over-
ride natural oestrus/ovulation by simulating or pro-
longing an oestrous cycle. Progestagen-releasing
devices are inserted intravaginally or subcutane-
ously for periods of 12-16 days. The sudden drop
in blood progestagen levels that occurs upon re-
moval of the device stimulates oestrus/ovulation.
Therefore, synchrony is achieved by synchronous
withdrawal of the devices.

While a wide range of progestagen-releasing
devices has yet to be tested for efficacy of cestrous
synchronisation in fallow deer, a number of studies
have been conducted on the use of the intravaginal
CIDR device (“Controlled Intemal Drug Release”;
NZ Dairy Board, Hamilton, NZ). The CIDR -type G
device contains 0.3 g (9%) progesterone and is
inserted intravaginally for 14 days in fallow does.
The retention rate of CIDR devices is very high
(98%-100%) and, during the pericd of insertion,
they release sufficient progesterone to elevate blood
concentrations to a level comparable to natural
endogenous concentrations observed during the
mid-oestrous cycle (Figure 1).

Clearance of exogenous progesterone from the
blood stream following CIDR device removal isvery
rapid and occurs within the first 2 hours (Figure 2).
This stimulates anincrease in LH secretion fromthe
pituitary gland, which culminates in the onset of the
massive “pre-ovulatory” LH surge {which eventu-
ally leads to ovulation) between 40-55 hours (Figure
2).

The use of pregnant mare serum gonadotrophin
(PMSG) at or near CIDR device withdrawal is
contra-indicated for oestrous synchronisation in
fallow deer. Even low doses of PMSG appear to
reduce fertility and increase embryonic mortality in
this species (Asher & Smith, 1987).

Another form of oestrous synchronisation com-
monly used in cattle involves promoting the prema-
ture regression of the corpus luteum by injectingthe
powerful luteolytic hormone, prostaglandin F2a (or
one of its analogues). This hormone is nomally
produced by the uterus of the non-pregnant female
on days 19 to 21 of the oestrous cycle and termi-
nates the progesterone secretory activity of the
corpus luteum. Exogenous prostaglandin will also
terminate the secretory life of the corpus luteum if
injected from about day 10 of the cycle (Figure 1).
However, the corpus iuteum appears to be insensi-
tive (refractory) to prostaglandin before day 10.
Therefore, the common treatment regimen for cat-
tle is to administer two injections, 10-12 days apart.
If a young comus luteum is refractory at the first
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Figure 1: Mean (£ s.e.m.) plasma progesterone concen-
trations of fallow does (n=5 per group) during three treat-
ment regimens, each designed to synchronise oestrus on
28 May. (A)initial 14-day CIDR device treatment followed
by anatural 21-day oestrous cycle, (B) initial 14-day CIDR
device treatment followed by an injection of Estrumate
(prostaglandin analogue) on day 14 of the subsequent
cycle and (C) 14-day CIDR device treatment alone. Ar-
rows indicate oestrus. (Asher & Thompson, 1989)

injection, it will certainly succumb to the second
injection.

Itmust be stressed, however, that prostaglandin
synchronisation regimes can only be effective dur-
ing the breeding season as there is a requirement
for the presence of active luteal tissue.

Recent studies on fallow does have shown that
a single injection of prostaglandin analogue (2 mi
Estrumate; Imperial Chemical Industries PLC, Eng-
iand) on day 13 or 14 of the oestrous cycle will result
in rapid regression of the corpus luteumn and clear-
ance of high endogenous blood progesterone tev-
els over a 12-hour period (ie. a more gradual
clearance than for CIDR device removal), as shown
in Figure 3 The onset of oestrus and the “pre-
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Figure 2.: Profiles of plasma progesterone (s) and LH
(o) concentrations following CIDR device removal
from a fallow doe. The arrow indicates the onset of
oestrus (Asher & Thompson, 1989).
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Figure 3: Profiles of plasma progesterone (s) and
LH (o} concentrations following administration of
prostaglandin analogue on day 13 of the oestrous
cycle of a fallow doe. The arrow indicates the
onset of oestrus (Asher & Thompson, 1989).

ovulatory” LH surge occur between 40 and 56 hours
from prostaglandin injection.

Semen collection, processing and storage: As
fallow bucks are not fertile throughout the year,
collection of semen is highly seasonal. This, cou-
pled with the fact that fallow deer tractability leaves
much to be desired when faced with the problem of
collecting ejaculates from bucks, explains why se-
men collection is the major factor limiting the wide-
spread application of Al in the species.

To date, semen from fallow bucks has been
collectedby electro-ejaculation, a processinvolving
passing a mild electric current through the rectum to
stimulate contraction of the seminal vesicles. The
bucks are heavily sedated with an i.m. injection of
an aqueous mixture of 5 mg ketamine hydrochlo-
ride (Ketalar; Parke Davis Pty Ltd, USA) and 2.5 mg
xylazine hydrochloride (Rompun; BayerLeverkusen,
Germany) perkg liveweight. They are then electro-
ejaculated by using a rectal probe (2.5 cm in diam-



eter and 25 cm in fength, with 3 lateral electrodes)
powered by a mains-charged battery. The probeis
liberally coated with lubricating gel and inserted
about 15 cm into the rectum. A single ejaculate is
collected into pre-wammed glass semen vials after 2
or 3 electric stimulations (~5 seconds duration
each) about 5 seconds apart. The voltage seldom
exceeds 5 V. The ejaculate is immediately trans-
ferred to a water bath at 37 °C (98.6°F).

Studies on ejaculates collected at 2-monthly
intervals from 2-3 year old fallow bucks clearly
showed marked seasonal variation in the occur-
rence and concentration of viable spermatozoa.
Ejaculates were completely devoid of spermatozoa
in summer. However, moderate concentrations
were present in early autumn and high concentra-
tions (up to 4.5 billion/ml in some ejaculates) oc-
curred through to the end of the breeding season in
spring (Asher et al., 1987).

The effective season for semen collection from
fallow bucks in New Zealand extends from late
March through to September . However, it may be
possible to advance the onset of this season, or
even extend the season, by using melatonin im-
plants.

Collection of semen by natural ejaculation is
presently being investigated. This involves using
ovariectomised does inducedinto oestrus with phar-
macological doses of oestradiol benzoate. The
does are fitted with internally worn artificial vaginas
(AV’s) for collection of ejaculates after natural mat-
ing. Should an effective procedural protocol be
established, the number and quality of ejaculates
colliected from a buck will probably increase dra-
matically. Furthermore, there will be less risk to the
buck.

While semen collection from fallow bucks
presents some problems, cryopreservation of fal-
low semen is very simple and effective. In fact,
fallow spermatozoa are remarkably robust and
post-thaw recovery rates (percentage of spermato-
zoa remaining alive following thawing) are often in
excess of 85%, even after 8-9 years of storage.

The method of fallow semen processing used at
the Ruakura Agricultural Centre is as follows:

Ejaculate volume, spermatozoa concentration
and spermatozoa motility are measured immedi-
ately following coliection of each ejaculate. From
this data, the dilution rate is calculated. Semen is
then diluted to a concentration of 100 million live
spermatozoa/ml in 2.9% sodium citrate-20% egg
yolk extender; made up as follows:
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72 ml of 2.9% sodium citrate solution
1.25 g of fructose

20 ml of egg yolk

8 mi of glycerol

0.1 g of streptomycin

The extended semen is then loaded into 0.25 mi
straws (ie. 25 million spermatozoa/straw). The
semen is then frozen in nitrogen vapour to -125°C
in a programmable freezer (6°C per minute reduc-
tion) and later transferred to liquid nitrogen until
required for insemination.

With the present techniques of semen collection
by electro-ejaculation it has been possible to obtain
up to four hundred 0.25 ml straws of semen per
ejaculate. Mostejaculates average about 80 straws.
For some bucks, we have collected over 2000
straws per season. The use of AV technology may
further improve on this figure.

Insemination: Preliminary studies on fallow deer
Al were simultaneously conducted on the Ruakura
Agricultural Centre (NZ) and Camden Deer Unit
(Australia) in 1986. This pooled together several
years of work on oestrous synchronisation and
semen collection. The outcome was very pleasing
and suggested that commercial application of Al in
fallow deer would not be far away (Asher et al.,
1988a; Mulley et al.,, 1988).

Considerable progress has been made since
these early studies, and the techniques developed
are now used routinely in New Zealand, Australia,
USA and Canada. The use of cryopreserved se-
men necessitates the application of laparoscopic
intra-uterine insemination techniques. However,
the recent use of fresh semen in New Zealand has
allowed the development of a low cost intracervical
insemination procedure.

Laparoscopic intra-uterine Al: This is presently
the preferred method of Al in fallow deer (Asher et
al., 1990a; Mylrea et al,, 1991) as it allows precise
placement of relatively small quantities of semen
close to the site of fertilisation. Early studies involv-
ingintra-uterine deposition of 85 x 10° motile frozen-
thawed spermatozoa 56-58 hours after CIDR de-
vice withdrawal resulted in a rather disappointing
42% fawning rate (Asher et al., 1988a). It was
postulated that the inseminations were conducted
too early relative to ovulation (Asher et al., 1990b)
and more recent intra-uterine inseminations per-
formed with 20-40 x 10° motile frozen-thawed
spermatozoa 65-70 hours after CIDR device with-



drawai resulted in an overall 68% conception rate
(Asher et al., 1990a); this being a considerable
improvement over the earlier studies.

Themostrecenton-farm studies on laparoscopic
intra-uterine insemination of 547 fallow deer, con-
ducted during the 1990 breeding season in NZ (ie.
April/May) investigatedvariables such asinsemina-
tion timing (60 vs 65 vs 70 hours after CIDR device
removal), type of CIDR device (type-S vs type G),
CIDRdevicevs prostaglandinsynchronisation, pres-
ence or absence of vasectomised bucks during
synchronisation, and numbers of spermatozoa per
inseminate (50, 25 or 10 x 10° spermatozoa per
inseminate). The control regime was similar to that
established by Asher et al. (1990a) and, on the
basis of ultrasonography, resulted in an overall
67.5% conception rate. The results (Table1} indi-
cate a degree of flexibility in timing of insemination
relative to CIDR device withdrawal, CIDR device
synchronisationis more effective than prostaglandin
synchronisation early in the breeding season, buck
presence is not essential during synchronisation
treatment, there is little difference in efficacy of the
two types of CIDR device (the type-S device is now
obsolete), and numbers of motile frozen-thawed
spermatozoa required for respectable conception
rates (60-70%) are lower than previously used
commercially (Asher et al., 1992).

Recent experimental use of fresh semen at
doses of between 20 x 10° and 2 x 10° motile
spermatozoa per intra-uterine inseminate has re-
sulted in conception rates of 70-80%, indicating
considerable potential in Al programmes (Asher et

al., 1992). Further studies are required to extend
the shelf-life of fresh semen from <48 hours to >7
days.

For laparoscopic intra-uterine inseminations,
fallow deer does are individually sedated with an
intravenous injection of ketamine hydrochloride (2.0
mg/kg) and xylazine hydrochloride (1.0 mg/kg).
Once recumbent, the does are placed on their back
inlaparoscopy trolleys, tilted head-down at 30°, and
have their posteriorabdomen shaved and swabbed
(70% ethanol and 1% sodium iodide solution). The
abdomen is inflated with carbon dioxide gas, and
two trocars, one either side of the midline, are
inserted about 10 cm (4 inches) anterior to the
mammary gland. The laparoscope, a rigid fibre-
optic light scope, and the insemination pipette con-
taining semen are inserted through the trocars, and
semen is injected into the lumen of both uterine
homs located with the laparoscope. Foliowing
insemination and removal of trocars, long-acting
antibiotics are administered by intramuscularinjec-
tion. Sedation is reversed with an intravenous
injection of yohimbine hydrochloride (0.4 mg/kg)
and the does are returned to pasture. The total
procedure, from administration of sedatives to com-
plete reversal, lasts 7-12 minutes per doe.

This form of artificial insemination obviously re-
quires skilled inseminators. Furthermore, the mini-
mum requirements for handling facilities include
mains supply electric power, reticulated water sup-
plies, a crush/cradle for animal restraint and a
suitable floor surface (preferably concrete) for the

thawed semen (Asher et al., 1992).

Table 1: Treatment protocols and conception rates for trials involving laparoscopic intra-uterine Al with frozen-

Farm
A B o] D F Standardised
conception rate
Treatment (% se)

Control.* 66% 68% 61% 1% 70% 67 + 3%
60 hours 67% - B - - 67 + 9%
70 hours 73% - - - - 73 £+ 8%
Buck absent - 62% - - - 61 + 9%
25x108 sperm - - 76% 80 + 8%
10x108 sperm . - 69% - . 74 + 9%
Type-S device - - 66% - 62 +10%
Prostaglandin - - - - 53% 49 +10%

* The control treatment regimen involved inserting CIDR-type G devices intravaginally for 14 days, intra-
uterine insemination with 50x10° frozen-thawed spermatozoa 65 hours after CIDR device withdrawal,
and the continuous presence of vasectomised bucks.

117



Alteam. All other gear relevant to the Al is usually
supplied by the insemination team.

Despite the supposed impenetrability of the cer-
vix of faliow deer, transcervical intra-uterine insemi-
nation (ie. per vaginum) has been successfully
attempted on anaesthetised does by exteriorising
the os cervix (Asher ef al., 1990a). Conception
rates following this technique have been in excess
of 70% using fresh or frozen-thawed semen. How-
ever, transcervical techniques require prolonged
periods of anaesthesia {20-25 minutes) but do
demonstrate an altemative to the more invasive
technique of laparoscopic insemination and war-
rant further study.

Intracervical Al: Attempts at intracervical insemi-
nation with inseminates containing 20-40 x 108
frozen-thawed spematozoa have yielded highly
variable results amongst commercial inseminators,
ranging from 38% to 80% conception rate. Recent
studiesindicate thatthe success rate tointracervical
insemination may be dependent on the method of
oestrous synchronisation, the timing of insemina-
tion and the number/type of spermatozoa per in-
seminate. Intracervical deposition of 140 x 10°
motile frozen-thawed spermatozoa 12 hours after
the median onset of oestrus {ie. 60 hours after CIDR
device withdrawal) resulted in conception rates
ranging from 84.5% to 40.7% depending on the
form of synchronisation (Table 2). However, such
large numbers of spemmatozoa are unacceptable
commercially.

In the latest on-farm study conducted in NZ in
1991, intracervical insemination of does at 60 hours
with low doses (50, 25 or 12x10¢ spermatozoa) of
fresh semen (ie. within 10 hours of collection)

resulted in conception rates of between 73 and
80%. This is a very exciting result, as it combines
the efficiency of low spermatozoa dose with a very
low cost technique.

Intracervical Al of fallow does is performed in the
crush/cradle without resorting to anaesthetic drugs.
The cervix is located with the aid of a speculum
inserted into the vagina. The tip of the insemination
pipette is guided into the cervical opening and the
semen deposited 1-2 cminside the cervix. Thetotal
procedure can be completed in under one minute
per doe.

Pregnancy diagnosis following Al: A number of
methods of early pregnancy diagnoses have been
used to obtain an early indication of the outcome of
Al programmes in fallow deer. Early studies relied
on non-retum rates and day-21 (post-insemination)
plasma progesterone concentrations to indicate
conception rate. However, there was a disparity
between estimated conception rate and actual fawn-
ing rate, suggesting either a high level (>10%) of
embryonic mortality or an overestimation of actual
conception rate (Asher etal., 1988a). More recently
studies on Al of fallow deer have utilised
ultrasonography to visualise foetal development
between days 40 and 50 post-insemination (Asher
et al., 1990a; Asher et al, 1992). Foetal age
estimation, given that there is usually a minimum
disparity of 10 days between conceptions to Al and
those to return oestrus at fertile buck introduction,
are based on previous ultrasonographic studies in
the species (Mulley et al., 1987). Recent studies
show a high correlation between ultrasound results
and birth data, indicating only low levels of embry-
onic mortality following Al (Asher et al. 1992).

Table 2: Conception rates of fallow deer does following intracervical insemination with 140x10° motile frozen
spermatozoa 12 hours after the median time to onset of oestrus (Jabbour et al,, 1991),
Synchronisation No. of does No. of does Conception
treatment inseminated pregnant (Day 42) rate (%)
CIDR device 26 22 84.5
CIDR device 26 16 61.5
+ 50 iu PMSG
Prostaglandin 27 11 40.7
Prostaglandin 26 17 65.4
+50iu. PMSG
TOTAL 105 66 62.9
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Embryo transfer

It will be a number of years before embryo transfer
(ET) will be employed routinely within the fallow
deer farming industry, as only a limited amount of
research has been conducted on establishing suc-
cessful protocols. However, it is probable that
fallow does of high genetic merit will eventually be
identified within some herds. ET will then be a
valuable tool to maximise the number of progeny
obtained from these does (or “donors”).

The various components of ET technology in-
clude (1) induction of superovulation, (2) ensuring
successful fertilisation, (3) embryo recovery, (4)
embryo cryopreservation, (5) recipient synchroni-
sation and (6) embryo transfer into the recipient
doe.

Superovulation: Initial studies at the Ruakura Ag-
riculturalCentre in 1987 investigated superovulation
regimes and surgical embryo recovery. Donor
responses to the various superovulation regimes
(CIDR + PMSG; CIDR + FSH; CIDR + PMSG +
FSH) were promising (up to 30 ovulations/doe) but
fertilisation rates were disappointingly low (~10%).
Subsequent studies showed that the most consist-
ent superovulatory response ( ~ 9 ovulations/do-
nor) was achieved following administration of 200
i.u.. PMSG (Folligon; Intervet, Australia) and 0.5
units ovine FSH (Ovagen; ICP, Auckland, NZ)
towardsthelaterstages of treatment with intravaginal
CIDR devices (Table 3).

Table 3: Mean (+s.e.m. ) ovulatory response to 200 i.u.

PMSG and variable does of ovine FSH (Jabbour & Asher

1992).

FSH units Corpora lutea Total stimulation
points

0.00 11104 25+0.7

0.25 72+1.7 10.0+1.9

0.50 95+25 149127

0.75 86+24 17.3+1.9

1.00 7421 12925

However, fertilization rates were still disappoint-
ingly lowfollowing natural matingand/orintravaginal
Al. These studies have indicated that spermatozoa
passage through the cervix of superovulated does
was severely impaired, possibly due to high
oestradiol secretion from multiple ovarian follicles.

Furthermore, ovulations appeared to be non-
synchronous, leading to variable ova/embryo ages
atthe time of collection (Day 6 from inseminations).
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Further studies are required toimprove ovafertiliza-
tion rates (possible by using laparoscopic intra-
uterine insemination) and to promote ovulation
synchrony within donors.

Embryo cryopreservation: There are no pub-
lished accounts describing embryo freezing in fal-
low deer. However, red deer embryos have been
frozen routinely using standard techniques formam-
malian embryos. For this species, conception rates
following transfer of frozen-thawed embryos are
similar to those obtained for fresh embryos. There
is no reason to believe that fallow deer embryos
would act differently to cryopreservation.

Embryo transfer: Media reports of a commercial
operation in NZ have indicated recent sucess in
transferring fresh embryos from part Mesopota-
mian donors into European recipients. However
details of success rates have not been forthcoming.
Given the high fertility of does undergoing the
standard oestrous synchronisation procedure, it is
reasonable to assume that transfer of single em-
bryos of monovulated does is likely to acheive
acceptable pregnancy rates.

Future of ET: ET is a promising tool for fallow deer
farmers and scientists concerned with propagation
of endangered cervid species. Studies need to
concentrate on increasing the success of embryo
recovery from superovulated donors. Once this is
achieved, however, the techniques are likely to be
used to increase the numbers of progency from
purebred genotypes. In particular, it would be grati-
fying to see the application of ET technology to
increasing the number of pure Mesopotamian fal-
low deer by instigation of an inter-subspecies
surrogancy programme. This would establish a
mode! for other endangered cervid species/sub-
species.

Out-of-season breeding

Fallow deer have evolved in the temperate regions
of the northern hemisphere where it was clearly
advantageous to fawn in summer for optimum
survival of offspring. However, summer fawning is
not necessarily the ideal situation on Australasian
pastoral farms, where peak pasture production and
quality occur earlierin spring. Thereis, therefore, a
poor alignment between optimum pasture produc-
tion and the high energy demands of lactation.
Closer alignment could lead to more efficient utilisa-
tion of pasture resources and better fawn growth
rates. Advancement of the fawning season into
spring necessarily requires a shift in the previous
mating season from autumn to late summer.



Early attempts to advance oestrus and ovulation
in fallow does using intravaginal CIDR devices in
conjunction with an exogenous gonadotrophin (eg.
PMSG) or gonadotrophin-releasing hormone (ie.
GnRH) were successful in inducing oestrus/ovula-
tion up to 6 weeks earlier than normal (see Asher &
Macmillan, 1986; Asher & Smith, 1987). However,
conception rates were generally low and there was
the additional problem of some does conceiving
twins following PMSG treatment. it is probable that
buck fertility was suboptimal at the time of induced
oestrus/ovulation.

More recent studies have centred on the admin-
istration of the pineal hormone, melatonin, as its
mode of action is common to both sexes. Blood
melatonin levels are elevated naturally only during
darkness. During summer the total duration of
elevation within each 24 hour period is short. How-
ever, this elevation increases as days become
shorter (nights longer). The increasing levels of
melatonin secretion as autumn approaches stimu-
lates breeding activity in both males and females.
Artificial conitrol of the onset of the breeding season
involves supplementation of natural melatonin se-
cretion during summer with exogenous melatonin;
thus inducing a physiological “autumn” or “short-
day” state.

The first attempts at such supplementation in-
volved feeding bucks with melatonin-laced peliets
at 3.00 pm every day during part of summer (Asher
et al.,1987). This was designed to elevate blood
melatonin levels several hours before they would
be elevated naturally at night, thus augmenting
night-time profiles. This form of melatonin adminis-
tration has several drawbacks, not the least of
which are the vagaries of voluntary intake. How-
ever, some treatment responses were observed
relative to control bucks. For example, treated
bucks exhibited increased neck muscle develop-
ment during and immediately after the treatment
period. More encouraging, however, was the ob-
servation that treated bucks exhibited an earlier
attainment of fertility, as determined by the pres-
ence of viable spematozoa in ejaculates in mid
summer.

More recently, subcutaneous melatoninimplants
have become in vogue. These work by constantly
releasing melatonin into the blood stream, resulting
in a perpetual elevation of blood melatonin concen-
trations throughout the day. The effect is actually
additive at night, with exogenous levels superim-
posed on natural endogenous levels (Figure 4).
Swamping the system with exogenous melatonin is
registered by the deer as a short-day state.
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Recent studies involving administration of small
subcutaneous melatonin implants (Schering Pty
Ltd., Alexandria, NSW, Australia) to fallow does and
bucks in summer produced very spectacularresulis
(Asher et al., 1988). A total of 18 does, comprising
6 pubertal, 6 non-pregnant aduit and 6 pregnant
does, each received single Regulinimplants on four
occasions at 30 day intervals from 10 November
1986. Afurther 18 non-treated does (same distribu-
tion of age/pregnancy status) served as herd-mate
controls. Two adult bucks were also implanted
underthe same regimen and 4 further bucks served
as controls.

The rut of the treated deer occurred about 7-8
weeks earlier than for the controls. It is significant
that, not only did the treated does exhibit oestrus
early (Figure 5), the treated sire bucks exhibited a
marked advancementin reproductive development
and expressed full “rutting” behaviour in response
to the early cestrous activity. Furthermore, the vast
majority of treated does (94%) conceived to their
first oestrus; the remaining 6% conceiving to a
retum oestrus 21 days later.

The melatonin-treated does fawned 7-8 weeks
before the control does. Three of the early-born
fawns died during severe storms, highlighting the
desirability of providing adequate shelteratthis time
of year.

While all three groups of does (ie. pubertal, non-
pregnant adult and pregnant does) appear to have
responded similarly to melatonin treatment, 4 of the
6 does that were treated while still pregnant (late
gestation) failed to lactate following the 1986 fawn-
ing and subsequently lost their 1986-born fawns. It
is probable that the initiation of lactation was af-
fected by melatonintreatment; suggesting a contra-
indication to the use of melatonin in pregnant does.

Melatonin implants are presently commercially
available in NZ and Australia. In NZ, however, their
application to female deer is restricted to pubertal
animals due to the potential conflict with lactogenesis.
Public discussions over the use of melatonin im-
plants to increase the productivity of red deer have
tended to focus on two issues: firstly on cost-benefit
analysis due to the high cost of treatment relative to
the value of extra product obtained. This argument
presently applies tofallow deer, as cost of treatment
seems to outweigh the value of increased perform-
ance. Secondly, while melatonin is a naturally
occuring hormone in all mammals, the use of
exogenous hormones to increase carcass produc-
tivity (whetherused directly orindirectly on the meat
animal) does not find favour in some markets,
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Figure 4: Circadian profiles of mean (+ s.e.m.) plasma
melatonin concentrations of 4 fallow does each
receiving a single s.c. melatonin implant (Regulin) in
the ear (e—e ) and 4 control does (0—o). The profiles
are from Day 1 and Day 21 of implant insertion. The
shaded horizontal bar represents darkness (Asher et
al,, 1988b).
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Figure 5: Profiles of mean ( s.e.m.) plasma
progesterone levels of (a) 6 melatonin-treated e—s) and
{b) 6 control (0—o) fallow does from fawning (Dec)
through the onset of breeding activity. Arrows indicate
the oceurrence of first oestrus (Asher et al., 1988b)
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particulary in Europe. Market forces may well miti-
gate againstfuture hormonal manipulationsin meat-
producing animals.

Induction of twinning

Fallow does normally give birth to a singleton fawn
following conception to a single ovulation. The
incidence of natural twinning in NZ herds is prob-
ably less than 1:500 births. Overseas reports of
high twinning rates (~30%) are largely unsubstan-
tiated and may represent spurious observations of
several fawns following single does.

Induction of twinning in fallow deeris possible by
increasing the ovulation rates of each animal (eg.
CIDR device + PMSG treatment; see Asher &
Smith, 1987). However, it must be stressed that of
all induced twinnings recorded on the Ruakura
Agricultural Centre (n=11), none has resulted in a
singlelive fawn atweaning. Typically, the fawns are
bom non-viable due to excessively low birth weights
(<2.0 kg each). it would appear that the total birth
weight of twins (~4.0 kg ) roughly equals the normal
birth weight of a singleton. Thus, itis probable that
embryonic competition, due to the fallow deer
placentation system, exacts a high price on foetal
growth.

On the basis of work done to date, it would
appear that induction of twinning in fallow deer is
counter-productive.
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