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Introduction: 

This paper provides practical information and recommendations to assist veterinarians planning to 

conduct artificial insemination (AI) programmes in northern Australia. The focus will be on cattle of 

Bos indicus genotype and the oestrous synchronisation protocols and AI practices to suit these 

cattle. 

Key requirements: 

1. Good quality frozen-thawed  semen  

2. Good AI technique with semen deposited in the uterine body 

3. Females inseminated between 4 and 20 hours pre-ovulation 

4. Females in good BCS (2.5 to 3 using the 5-point scale)  at time of AI 

5. Females on rising plane of nutrition prior to and immediately following AI. 

6. Females confirmed immune to infectious diseases likely to affect pregnancy and 

calving rates  - BVDV (bovine viral diarrhoea virus or bovine pestivirus), vibriosis, 

bovine ephemeral fever (3-day) and perhaps leptospirosis 

7. Following AI females should be joined to bulls which have passed the Australian 

Cattle Veterinarians bull breeding soundness examination (at least physical, 

scrotum, sperm motility and morphology categories) and have been vaccinated 

against vibriosis. 

Selection and management of females 

Females should be selected and managed separate to other females commencing at least 3 

months prior to the AI programme. Accurate and permanent individual identification is necessary 

to ensure accurate breeding records can be kept. Individually numbered ear tags or the NLIS 

system are suitable. Large-numbered ear tags make oestrous detection easier from a distance. 

 

There are a number of viral and veneral infections which can can significantly reduce pregnancy 

and calving rates. Females which have been selected for an AI programme should be vaccinated 

against bovine viral diarrhoea virus (BVDV) or bovine pestivirus with the second vaccination 

occurring about 4 weeks prior to AI. Alternatively a random sample of 15-20 females from each AI 

mob can be bled for BVDV serology and if the findings are that all females are likely to be immune 

then vaccination may not be necessary. In regions where there is a risk of bovine ephemeral fever 

virus infection females should be vaccinated twice prior to AI. Also with heifer mobs which are to 

be mated to bulls it may be advisable to vaccinate them against vibriosis, particularly in regions 

where bull control is difficult.   

 
Cows 

While it is strongly recommended to perform a manual or ultrasonographic examination on all 

candidate females prior to the commencement of an AI programme, it is recognised that this may 

not always be practical. We recommend that a random sample of 20% of the mob is examined, to 

confirm females are not likely to be pregnant and to estimate the proportion cycling prior to 



deciding on which synchronisation treatment protocol to use. If indicated by this survey 

assessment, the decision may be made to examine the entire mob. The identification of significant 

abnormalities (eg pyometra) may flag the need to sample the herd for the presence of infectious 

causes of infertility e.g. testing for trichomoniasis. 

Cows should not be included in a programme until 60 days or more after calving. This delay is 

necessary for the completion of uterine involution and return to cyclicity. Breeding earlier than this 

should not have an adverse effect on subsequent breeding performance but a reduced conception 

rate can be expected. 

There is good evidence to suggest that 48-hour calf removal (shanging) is beneficial in inducing the 

LH surge in postpartum cows. This entails removal of the calves (none younger than 60 days) 

48hours prior to AI. The calves are then returned to the cows immediately after insemination. For this 

to occur, facilities for supplementary feeding calves are necessary. 

Oestrous synchronisation using intravaginal progesterone releasing devices (IPRD’s) can improve 

conception rates of Bos indicus cows managed in tropical environments, as sustained progesterone 

levels for 5-10 days can result in induced ovulation and corpus luteum (CL) development. Use of 

these devices have successfully improved pregnancy rates and shortened post-partum intervals in 

South America (Baruselli et al., 2004). Use of IPRD’s in fixed-time AI (FTAI) programmes are 

reviewed in the oestrous synchronisation section of the paper.  

 

Heifers 

Preparation of heifers for an AI programme should commence at weaning time. Heifers should be 

weaned in the yards, on feed for a minimum of 2 weeks. This serves the purposes of familiarising 

the heifers to the facilities and human contact. Heifers should have the benefit of good nutrition 

from weaning through to first calving. Depending on breed, an approximate liveweight gain of 0.6 

to 0.75 kg/day during this period is optimal and will enable heifers to be bred as yearlings, however 

due to poorer nutritional conditions typical of many parts of northern Australia heifers growth rates 

will be much lower and heifers are typically bred as 2 –year-olds . The critical weight for puberty in 

Bos indicus heifers and their crossbreeds is estimated to be 63% and 58% respectively of their 

prospective mature weight (Fordyce, 2006). The provision of supplementary feed may be 

necessary in many instances to ensure the majority of heifers are cycling at the time of 

commencement of the AI programme.  

A number of good accounts of replacement heifer nutrition have been published (Patterson et al., 

1991; Patterson et al., 1992a; Patterson et al., 1992b). Rapid growth of heifers from weaning to 

14-16 months of age is beneficial for good reproductive performance with the useful effects lasting 

at least until their second breeding as a two-year-old (Fleck et al., 1980). It is considered that until 

a better rule is established, the target weight principle for developing heifers to an optimum pre-

breeding weight seems to be the most feasible. It also seems preferable to aim for target weights 

to be five to ten percent higher than those currently recommended. 

As with cows, rectal palpation of the reproductive tract prior to commencement of an AI 

programme is strongly recommended to identify pregnant females, abnormalities of the 

reproductive tract, and to determine the proportion cycling. In Bos indicus females, accurate 

identification of those which have a CL is difficult via per rectal palpation, and thus wherever 

possible transrectal ultrasonography is the recommended technique to determine to the proportion 

of females cycling. In addition this technique enables accurate measurement of the diameter of 

the uterine horns which is a good indication of whether the female is sexually mature.  

 



 

Oestrous synchronisation 

The decision to use oestrous synchronisation technology and selection of the treatment protocol 

depends on the objectives of the AI programme and the characteristics of the selected mob of 

females. Oestrous synchronisation programmes developed for FTAI allows for 100% of the mob to 

be submitted for AI and eliminates the need for oestrous detection. The use of FTAI protocols can be 

very useful in larger mobs of females ( > 100 head) particularly when working with Bos indicus 

genotypes where detection of oestrus can be difficult. Implementing an FTAI programme can reduce 

the amount of labour required and the number of times the animals need to be handled through the 

yards as heat detection is eliminated. Prostaglandin F2α administered 10 to 14 days apart is suitable 

for oestrous detection AI programmes, but will generally not result in 100% of the mob being 

submitted to AI with submission rates significantly affected by the puberty/anoestrous status of the 

mob.  

Progesterone/progestagen and oestradiol based protocols are the most common protocols used for 

FTAI of beef cattle. The use of IPRDs such as Cue-Mates and CIDRs or progestagen implants such 

as Crestar implants combined with injections of oestradiol benzoate allows for tight synchronisation 

of ovulation permitting FTAI (Bo et al., 2003). The use of prostaglandin F2α generally is not 

recommended for FTAI as ovulation typically occurs over a period of at least several days. 

Oestrous synchronisation protocols for FTAI in Bos indicus heifers differ from cows. Use of IPRDs 

that contain lower doses of progesterone, such as Cue-Mate devices with only one impregnated-pod 

(Bioniche animal health Aust/Asia; 0.78g P4) or third-time use CIDRs, can improve the pregnancy 

rates of Bos indicus heifers (Dias et al., 2009).  

Administration of equine chorionic gonadotrophin (eCG) at IPRD removal can improve the  

pregnancy rate (Baruselli et al., 2004; Dias et al., 2009) by providing better gonadotrophin support to 

the growing follicle. Further work is required to determine whether the use of eCG will provide 

benefits in low progesterone programs, but physiological data suggests that it will result in a 

significantly greater post-ovulatory progesterone rise and larger ovulatory follicle (Butler, 

unpublished). Table 1, provides the current recommendations for oestrous synchronisation in Bos 

indicus heifers and cows.  

 
Table 1 - Current recommendations for oestrous synchronization protocols in Bos indicus heifers and cows for fixed-time 

artificial insemination 

 

Day Heifers Cows 

0 

Insert IPRD 

(1-pod Cue-Mate or 3
rd

 time use CIDR) 

1mg Oestradiol Benzoate 

Insert IPRD 

2mg Oestradiol Benzoate 

   

8 

Remove IPRD 

Full dose Prostaglandin F2α 

300IU eCG 

Remove IPRD 

Full dose Prostaglandin F2α 

400IU eCG 

9 
1mg Oestradiol Benzoate 

(24hrs post PRID removal) 

1mg Oestradiol Benzoate 

(24hrs post PRID removal) 

10 
FTAI 

(54-56 hours post PRID removal) 

FTAI 

(54-56 hours post PRID removal) 

 



Facilities 

A covered veterinary crush which meets the minimum safety requirements set out by the 

Australian Cattle Veterinarian’s Crush Risk Assessment tool is essential. Shade is necessary to 

protect the liquid nitrogen tank and personnel from sunlight and rain. It is not necessary to have a 

head-bail for the AI, but it will be necessary for other aspects of the processing such as insertion 

of Crestar implants or identification tags. 

The floor of the crush and an apron of approximately 1.5 metres should be concreted. This aids 

cleaning and helps to reduce dust, improving overall hygiene. 

If AI programmes are to be incorporated into the routine management of the herd, then a small 

shed adjacent to the crush is ideal for dust-free storage of equipment and the potential to examine 

frozen-thawed semen if necessary. 

It is ideal to have clean water available for washing equipment and thawing semen. In addition, a 

sprinkler system to settle dust in the yards enhances working conditions and hygiene. 

A long, curved race leading to the crush is ideal. As a minimum, it is suggested that the race 

should be capable of holding at least three animals. This ensures animals can be kept up to the 

inseminator. Ideally, the inseminator should be the slowest link on the insemination day. 

  

Figure 1 - An example of a curved race and covered crush suitable for AI 

The yards should be capable of holding and drafting the mob. If cattle are to be held in the yards 

overnight then they must have easy access to water and hay feeders. If 48-hour calf removal is to 

be incorporated into the programme, then calf-proof yards or small paddocks with shade, water 

and feeders are necessary. Note that 48-hour calf removal generates a lot of noise and is a 

reason for the yards to be situated well away from dwellings. 

Smaller holding paddocks adjacent to the yards are ideal.  

 

Personnel 

The AI technician is critical to the programme’s success. Areas requiring constant attention 

include: 

a. Site of semen deposition: It is recommended that all of the semen is deposited in the 

uterine body. Some experienced inseminators claim slightly improved results with deep-

horn insemination. This technique is suitable provided care is taken to prevent damage 

to the endometrium and that semen is deposited into both uterine horns. 

b. Manipulation of the reproductive tract: It is important that the reproductive tract is only 



manipulated by the minimum amount necessary to successfully deposit the semen. In 

particular, no attempt should be made to manipulate the ovaries at the time of 

insemination. 

c. Semen thawing technique: The use of two thermometers to monitor thaw-water 

temperature is recommended. While a thaw-water temperature of 35 to 37˚C is 

recommended, it is recognised that in the field, this may be difficult to maintain. 

Therefore, a working temperature range of 33 to 37˚C is considered adequate. A 

thermos of boiling water can be used to regularly adjust the thaw water temperature to 

within the recommended range. While thawing times are open to debate, it is 

suggested that the ideal method of thawing straws (either 0.5ml or 0.25ml) is one 

minute at 35˚ 

d. Excessive speed of semen deposition: If the stillette is depressed too rapidly during 

semen deposition two problems may arise. Firstly, the gun tip may inadvertently be 

moved during the procedure; secondly, semen may leak around the green universal 

adaptor within the sheath if the laboratory end of the straw was not cut squarely prior to 

insertion into the sheath. It is recommended that the inseminator count to 5 during 

depression of the stillette and that the factory end is rolled between the finger and 

thumb prior to loading the straw into the cassou gun to ensure the plug moves 

smoothly within the straw when the stillette is depressed. In addition, care should be 

taken to ensure the laboratory end is cut squarely. 

e. Meticulous observation of hygienic practices: In particular, the lips of the vulva should 

be wiped and opened by an assistant during insertion of the insemination gun. Filling 

the gap between the green universal adaptor and the tip of the sheath with a small drop 

of semen is recommended to help prevent debris from the vagina being collected in the 

tip of the gun and deposited into the uterus with the semen. 

 

Semen 

It is recommended that semen is ordered so that it arrives three or four weeks prior to being 

required. It is always a good idea to check the microscopic quality of the frozen-thawed semen prior 

to use, particularly if the semen is to be used for a FTAI program where some females will have an 

interval from AI to ovulation of 24-48hours. Frozen-thawed semen with < 50% intact acrosomes is 

likely to have a shorter than normal fertilisable life and  AI with semen which contains less than 70%  

morphologically normal sperm has been associated with lower than expected conception rates.   

Temperature changes can cause a dramatic reduction in sperm survival during storage. The small 

cross-section of 0.25mL straws makes them very susceptible to temperature changes.  A rule which 

should be observed at all times is that the straw should only be removed from liquid nitrogen when it 

is about to be used, that is, only thaw one straw at a time. Once removed a straw should not be 

returned to the liquid nitrogen. In addition, always ensure that there is enough liquid nitrogen in the 

tank to cover the straws.  If the level falls below the tops of the canisters it is quite likely that the 

goblets will float out of the canisters when the tank is topped up. The level of liquid nitrogen in the 

tank should be checked each week.  

 

Insemination Day 

Depending on the type of synchronisation programme, heifers will either be bred after being detected 

in oestrus, or at a fixed-time, typically 52-56 hours after removal of the IPRD or Crestar ear implant. 

 



Heat Detection 

If breeding is based on heat detection, a minimum of 20 minutes and up to two hours should be 

spent in the morning and evening moving among the females and observing for signs of heat.  Large 

ear tags or spray painting the identification number on the female’s side simplify identification and 

recording. A pair of binoculars makes it easier to see numbers from a distance without having to 

disturb the females. While observation is the best method of oestrous detection, the use of aids such 

as bulling beacon, tail paint, Kamars or Estrus alerts is desirable to maximise submission rates. Also 

FTAI can be enhanced by the use of heat detection aids. Females can be drafted and those showing 

signs of oestrus or activated oestrus detection aid can be inseminated first and those not showing 

any signs of oestrus AI at a fixed-time. 

 

Drafting 

One system that has worked well involves recording the numbers of females on heat in the evening, 

observing and recording females on heat the following morning and drafting off both groups.  Drive 

the animals to the yards as quietly as possible. Inseminate the previous evening’s group and turn 

them out into a separate paddock. Inseminate those showing signs in the morning in the afternoon 

and turn them out with the other inseminated females. 

While there can be several variations to these procedures, the important rule to observe is that the 

optimum time for insemination is not less than six and not more than 24 hours before ovulation i.e. 4 

to 22 hours after the onset of heat. 

It has been suggested that if there is only one female for service in a draft, a few other females 

should be drafted with her for ease of handling and less distress to the individual animal. 

Animals awaiting insemination should have adequate shade and water in the holding yard particularly 

during hot weather. It is worth considering inseminating females in the late evening-night if day-time 

temperatures are forecast to exceed 35 degrees Celsius. This can be readily done by adjusting the 

time of the last oestrous synchronisation treatment. High environmental temperatures are known to 

decrease fertilisation rates and increase early embryonic loss. 

 

Restraint 

The only restraint that should be necessary is a kick gate behind the female to protect the 

inseminator. Catching the female’s head is usually not necessary and may simply make the animal 

struggle more. Familiarising the females with the yard and crush routine before the programme 

commences should reduce temperament problems. 

 

Number of females to be inseminated per day 

It is suggested that with a skilled inseminator, an experienced assistant and good facilities, 

approximately 25 heifers per hour should be able to be inseminated. This gives a guide to how many 

animals should be synchronised in any batch. The window for insemination with most oestrous 

synchronisation programmes is approximately 4 hours. Therefore, approximately 100 females in any 

one run is a guide to the maximum number to be synchronised. 
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