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��EXECUTIVE SUMMARY



Project Title - INVESTIGATION OF GROWTH RATE AND COST FACTORS AFFECTING COMMERCIAL EMU REARING USING COOL CLIMATE FORAGE BASED PRODUCTION SYSTEMS.



Objectives - To reduce feed costs through the introduction of a low cost, forage based rotational grazing system, to analyse the production costs of the nutritional regime compared with full compound feeding and to report on the implications for industry viability in temperate regions of Australia.



Background - Emu farming has relied heavily on grain based pellets that have proven to be the highest production cost.  Alternative feeding strategies are required to increase profitability.  Two options are available; either increase the food utilisation of emus or find a cheaper alternative food supply.  This project aimed to reduce feed costs by using forage feed as a major source of nutrition.



Methodology - Two groups of 32 similar aged emus were run on either a grain based feed regime or given forage feed as their primary food source for as long as possible prior to them achieving slaughter weight.  Rape and kale were used as forage.  The target slaughter weight was 45 Kg.  Costs of feed for both groups was recorded.  Aspects of the management of emus on forage were monitored.



Results - At the conclusion of the trial there was no significant difference in the weights of birds grown entirely on grain based pellets and those fed a combination of pellets and forage.  Both groups of emus were raised to a slaughter weight close to 45kg.  From this work it can be seen that emus can be raised to slaughter weight of 45 kg using forage as a significant component of their diet.  In this experiment, 145 kg less pellet based ration on average, was used for to produce each bird.  With the inclusion of costs incurred through production of forage a cost saving of $27:10 was achieved per head.  With improved management knowledge and more favourable seasons there may be the possibility of increased savings.  Savings of approximately $60:00 per bird are envisaged.  More land is used by this system, however some increased production figures may be achieved by the use of other livestock on the grazing country.



The trial determined some significant information on the future options for forage feeding.  The trial has indicated that rape is probably not the crop of choice for emus and that a combination of chicory and kale may be more suitable.  This would allow for a more even supply of feed through the year and is also likely to be more cost effective.  White clover was also demonstrated as a valuable forage species and recommendations made for its use in a farm system.



Health problems associated with forage feeding on grasses were identified and recommendations made as the best way of avoiding these problems.  Trial design problems were also identified which may be valuable to researchers performing similar replicated trials in the future.

��

Compensatory weight gains were demonstrated which may have critical implications for the feeding regimes used on emus if pellet feed is to be used.  Studies to improve feeding efficiency may benefit from the results seen here.  This study has indicated that the continued adoption of an ad-lib premium feed strategy is likely to be wasteful and more efficient strategies are likely to exist through targeted feeding strategies.



��

INTRODUCTION



Emu farming was initially established in 1970 in Western Australia.  The industry was to be based on the production of meat, oil and skins.  Free range wild birds were captured and placed within fenced areas to develop a farm based industry.  Integral with this was the conversion of the emus diet from a wide variety of natural foods including berries, nuts, seeds, insects and plant foliage to a readily available food.  Grain based pellet rations were developed which proved to be palatable and contain sufficient nutrition for fast growth rates and the production of high fat yielding carcases before the onset of maturity.



The emu has the ability to consume and digest a wide variety of foods.  The gut is short however which results in relatively short retention times.  It was found that the food to body weight conversion rate was quite low relative to other poultry species.  While fowls conversion rates were under 2:1 emus were over 9:1.  To grow an emu to a weight of 45kg required in excess of 250kg of feed.  The cost of feed has therefore become the highest cost in an emu farming enterprise.  In areas where grain is imported the cost burden has almost become prohibitive relative to the price received for product.  As the emu industry has moved to a fully commercial state the price for meat has fallen.  It has now become critical to reduce production costs.



The strategies for reducing feed costs lie in two directions;  the improvement in the formulation of grain based feeds to increase conversion or to find a more cost effective feed base.

�OBJECTIVE



To reduce feed costs through the introduction of a low cost, forage based rotational grazing system, to analyse the production costs of the nutritional regime compared with full compound feeding and to report on the implications for industry viability in temperate regions of Australia.





BACKGROUND



Using the emus natural desire and ability to forage was seen as a key to reducing feed costs in Tasmania.  In 1990 the Department of Primary Industry and Fisheries, Tasmania decided to begin preliminary investigations into the use of forage to supplement the emu diet.  While the suitable climate for forage crop production was a factor in choice of forage other benefits were envisaged.  These were seen as;



The maintenance and/or improvement in ground cover would have less impact on the farm environment.

Better ground cover may also reduce disease problems such as erysipelas.  

The extra area required may also reduce levels of aggression between birds and result in less skin damage through fighting thus increasing skin value.  

The time taken for birds to forage and the need for them to circulate over the   entire grazing area would reduce the potential boredom and fence walking   sometimes seen on emu farms.  

The emu industry was beginning to see some opposition from animal welfare   groups and forage feeding may potentially reduce the grounds for protest. 

Additionally it was felt a comparative advantage could be obtained in temperate areas where forage crops could be grown with minimal irrigation.



In 1991 a short trial was performed to investigate the suitability of allowing emus to forage on traditional pastures at a young age.  It was found that the use of rye grass and clover pastures could not support the growth of emus without supplementary feed.



Further studies in Tasmania in following years indicated that adequate growth rates could be achieved with the use of the specific crops rape and chicory.  Results indicated that growth rates approaching those of pellet fed birds could be achieved in birds under 25 weeks of age.



From this initial work it was decided to proceed with a comparative trial to grow emus from an age of 12 weeks to slaughter weight (45kg) by using forage crops.  The crops to be used were rape and kale.  Rape had been used previously and kale was incorporated to allow feed availability later in winter and to assess its suitability. Chicory was not used in this trial.   



�METHODOLOGY



Twelve 0.25 hectare plots were constructed (as per figure 1) at the Cressy Research Station  in the Central North of Tasmania.  Paddocks R1, R2, R3 and R4 were sown with Aran rape in October.  Irrigation was applied to develop successful establishment and growth.  Plots K1, K2, K3 and K4 were sown with kale in December.  Irrigation was also used on the kale.  Previous pasture in all forage crop plots was removed to reduce competition with developing crops with low rate glyphosate (Round-up) and direct drilled.  Paddocks C1, C2, C3 and C4 were left as a traditional rye grass, cocksfoot and clover pasture.



Sixty four 9 week old emu chicks were sourced from three locations to ensure all were of similar age.  They were kept adjacent to the trial site and acclimatised to the location until 12 weeks of age.  During this time all were vaccinated for Erysipelas (Eryvac), wormed with Panacur and individually micro chipped.  



In December all birds were weighed and randomly allocated into groups of eight.  Four groups referred to in future as Controls 1-4 were placed on Plots C1 to C4 respectively.  These were fed, ad lib, on a standard commercial emu grower pellet (Gibsons Emu Grower, see Appendix 2 for specifications) for the duration of the trial.  The remaining four groups referred to in future as Treatment 1 to Treatment 4 were placed on the rape plots R1 to R4 respectively.  These groups were rotated between the rape similarly numbered kale plots (K1 to K4) as crop availability dictated.  The treatment birds were kept on a diet entirely of forage unless crop shortage required additional pellet based feed.  If this was required birds were left on the depleted crop and given ad lib grower pellet of the same specification as the control groups.



All birds were weighed at approximately 1 month intervals or when being moved from one crop to another.  Consumption of pellets was recorded for each group.  Availability of forage was also assessed to determine relative crop success and feed on offer.

�FIGURE 1

�

�RESULTS



General results will be presented at the start of this section.  Detailed descriptions of the management of the birds for each weighing period is present at the end of this section.



All calculations for growth rates and feed consumption were terminated at the period ending 17/1/97.  At this point the birds began to lose weight.  This period was beyond the finish point predicted for the trial.  Increasing maturity appeared to result in reduced feed consumption and increased aggression.  This had  a negative effect on growth rates.



The birds were slaughtered on 23/2/97.  Initially the trial planned to undertake slaughter at an abattoir facility within 1 km of the trial site.  Unfortunately deficiencies in the marketing of emus in Tasmania at the time meant that no products from emu slaughtered were being sold from the abattoir.  Significant slaughter costs were going to be charged which were not budgeted for as sale of the birds was expected to pay these costs.  It was not possible therefore to use this facility and an alternative had to be found.  None lay in Tasmania.  After negotiation it was determined the best point of slaughter lay in Victoria.  Unfortunately the combination of mixing birds shortly before travel and 40 degree temperatures upon arrival resulted in losses of birds.  This factor combined with the fact that birds had been kept beyond ideal slaughter age meant no statistical analysis was possible due to the level of lost data.  Meat quality testing was not implemented due to the travel stress that was likely to produce birds of less than optimal quality.



Weights of the birds during the trial are presented in Appendix 3.





STATISTICAL ANALYSIS



Regression analysis of bird weights against time (days). This analysis produces a linear-exponential curve that describes the trend in bird weights, in control and treatment groups, measured over a period of 13 months.



This analysis indicates that the regression is highly significant (R² = 0.978) and there are no significant differences between the regression lines (ie. constants, linear or exponential parameters) for the control and treatment groups. The regression line that describes the overall relationship between time (days) and bird weight is:



	Weight (kg) = 14.65 - 8.63 x 0.99034days + 0.07827 x days



	where:	Weight (kg) = bird weight

		days = trial duration (days)



On day 60 of a similar feeding trial, birds could be expected to weigh:



	14.65 - 8.63 x 0.9903460 + 0.07827 x 60 = 14.5 kg





This analysis of variance was conducted on data containing missing values (eight birds died during the trial). This final ANOVA table indicates that there are no significant differences between the birds in the treatment and control groups (ie. Reps) and no significant differences between the treatment and control groups (ie. Groups).



It can therefore be assumed that birds grown on a combination of pellet feed and forage have grown to a final weight that is not significantly different from those grown entirely on pellet feed.



Figure two displays the growth rates of each replicate group.



FIGURE 2

�



� 



Figure 3 denotes the mean growth rates of both treatment groups.



FIGURE 3

�



COSTS.



The following cost break down only incorporates costs that are unique to each group.  It should not be use a total production cost of emus.  Price for feed is as for this trial.  Feed costs are significantly higher in Tasmania.  Prices used here are $420 per tonne plus $30 per tonne delivery.  Cost benefits may be lower if cheaper priced feed is used.



All cost calculated below are based on actual prices paid or from contract figures presented in the Cash Crop Enterprise Budgets Guide 1997-1998 prepared by the Economics and Policy Research Branch of the Department of Primary Industry and Fisheries, Tasmania.  Labour has been factored in at 18 dollars per hour.

�FORAGE GROUP.



Crop Establishment Costs.				$/Ha		Ha’s	$ Total

Rape

Seed						  24.00

	Seed Drilling at contract			  50.00

	Herbicide (Roundup)				  22.00

	Boom Spraying				  17.00

	Fertiliser					112.16		1	225.16



Kale

	Seed						  36.00

	Seed Drilling at contract			  50.00

	Herbicide (Roundup)				  22.00

	Boom Spraying				  17.00

	Fertiliser					112.16		1	237.16



Nitrogen Fertiliser at 200kg/Ha.

	Fertiliser (Urea)				80.20

	Application		Machinery		  6.84

				Labour			10.80		2	195.68



Insecticide Treatment of Kale

	Ambush (TM) at 100ml/Ha			15.00

	Agarol 600 (TM) at 10ml/100L		  2.24

	Application					17.00		1	34.24



Irrigation

	5 inches per Hectare at $22.78		113.90		2	227.80



Slashing to clear excess crop.

	Machinery					17.99

	Labour						18.00		2	71.98

		

TOTAL CROP COSTS							992.02



Pellet feed costs (5 668 Kg at $450/Tonne)				2550.60



TOTAL PRODUCTION COST 						3542.62



COST PER FORAGE BIRD PRODUCED (26 in group)			136.25

�CONTROL GROUP



Total feed used		11 253 Kg

Cost at $450/Tonne								5063.85



TOTAL PRODUCTION COST						5063.85

NUMBER OF BIRDS PRODUCED					31		

COST PER BIRD CONTROL PRODUCED (31 in group)			163.35	



SAVING PER BIRD								27.10



SENSITIVITY

The savings achieved in this trial are dependant on a range of costs some of which may not be incurred in all years or in all locations.  The costs per bird relating to these variable costs are listed below.

			   $

Nitrogen fertiliser	7.53

Insecticide treatment	1.32

Irrigation		8.76

Slashing		2.77



Any increase in survival numbers of birds will see a decrease in these variable costs per bird.  An increased overall saving per bird would be achieved if less birds died.  It is envisaged that with more flexibility in management that increased survival would be seen.  The following figures attempt to indicate potential reduced costs through the use of forage with increased survival.  Pellet feed costs have been increased proportionally to the increased numbers of birds.

				   $				   $

28 birds surviving		133.53 cost per bird		29.82 saving per bird

30 birds surviving		131.16 cost per bird		32.19 saving per bird

32 birds surviving		129.10 cost per bird		34.25 saving per bird.



Decreased feed prices have a significant effect on the production cost.  The following savings are based upon the survival figures achieved in the trial and incorporate all trial costs.

				   		$			

Feed at $400 per Tonne			19.85 saving per bird

Feed at $350 per Tonne 			12.60 saving per bird



The sensitivities indicate that reduced costs of developing or maintaining a forage crop will add markedly to savings achieved.  This may be critical to deciding if forage is an option in a particular location.  The loss of a number of birds does not appear to impact highly on direct costs.  Lower feed prices rapidly reduce savings from this approach.  This indicates that forage feeding will be most economically advantageous in areas suited to forage crop development at low expense and in areas of high grain prices.



�STOCK HUSBANDRY



Period 1:	13/12/95 - 9/1/96  (28 days)



The birds were randomly allocated in groups of eight to the four rape paddocks and four control paddocks.  Control birds were fed ad lib with Gibsons emu grower pellets.  Treatment birds were given small amounts of the same specification pellet until 21/12/96.  This allowed a gradual transfer to, and acceptance of, rape as feed.  At this stage birds were seen to be eating rape but still had a preference for pellet feed.



Forage availability (Tonnes of dry matter per Hectare) was determined for each rape paddock. These were as follows:



		T1	2.13 Tonnes DM/Ha 

		T2	2.08 Tonnes DM/Ha 

		T3	2.36 Tonnes DM/Ha 

		T4	3.41 Tonnes DM/Ha 





Two of the plots were higher in their dry matter yield of rape.  Some compensation in rape availability may have been given by a good growth of white clover.  The birds did not appear to be under any shortage of feed during this period.



The mean weight increase for the 28 day period for each group was as follows:



	T1	2.08 kg (80 g/day)		C1	3.41 kg (130 g/day)

	T2	2.33 kg (90 g/day)		C2	3.86 kg (140 g/day)

	T3	2.52 kg (90 g/day)		C3	3.35 kg (120 g/day)

	T4	2.73 kg (100 g/day)		C4	3.78 kg (140 g/day)



		mean growth 90 g/day			mean growth 130 g/day

		average weight 8.8 kg			average weight 9.9 kg



The birds on forage were not performing as well as those on pellets.  This was anticipated due to the transfer from pellets to forage for the treatment birds.



Period 2:	10/1/96 - 2/2/96  (24 days)    



The birds feeding on forage were left on rape for this period.  Differential feeding was observed during this period.  Being of a social nature the birds tended to stay near birds on adjacent plots and fed along the margins and did not push into the central areas.  As a result a large amount of rape was left ungrazed while regrowth rape was consumed.  This had the potential to weaken some plants and also led to a large amount of wastage of some of the crop.  The poorer crops in sites T1 and T2 were grazed heavily by the end of this period.  Extensive grazing of clover occurred during this period. The clover appeared to be of good nutritional value as birds performed well in these two sites.  Growth rates in these "poorer" plots were higher than the plots with an excess of rape.  The birds propensity to graze regrowth and to leave the older mature rape plants may also have been related to the palatability at this growth stage.



One bird from plot T1 (8767) was seen to be lethargic at weighing, had shown little growth and did not have any plant material in its faeces.  This bird was one of the smaller individuals at the start of the trial.  It was decided that it was not feeding and given access to pellet rations to see if its body condition would improve.  Initially feeding occurred but the birds condition did not improve and as a result it was euthanased.  Post mortem examination revealed a large compacted body of fibrous material in the intestine.  A resultant intersuseption had lead to ulceration of the intestinal lining and total blockage of the intestine.  As a response, increased amounts of gravel screenings were added to plots to reduce the impact of grazing on grasses.  The impaction was formed by grasses, not forage rape.



Cabbage moth and aphid damage was observed in the developing Kale crop.  Pesticide (Ambush) was used to control this.



The mean weight increase for the 24 day period for each group was as follows:

	

T1	2.43 kg (100 g/day)		C1	3.50 kg (150 g/day)

	T2	3.13 kg (130 g/day)		C2	3.83 kg (160 g/day)

	T3	2.80 kg (120 g/day)		C3	4.01 kg (170 g/day)

	T4	2.20 kg (90 g/day)		C4	3.73 kg (160 g/day)



		mean growth 110 g/day		mean growth 160 g/day

		average weight 11.4 kg		average weight 13.7 kg	



Period 3:	3/2/96 - 6/3/96  (33 days)



Birds were given their second Erysipelas vaccine and one bird was rechipped.



The rape appeared less vigorous than desired.  Inspection suggested that nitrogen deficiency existed.  Urea was applied at 50kg/plot.



Due to excessive grazing of rape regrowth and the availability of kale, birds were transferred to the kale.  The birds appeared to find the new feed palatable and began feeding immediately on entering.  Excess rape in ungrazed areas of the plots was slashed to encourage regrowth.



Forage availability was assessed.  At this time the clover available was measured. Due to the observed habit of emus failing to eat the central stems of rape and kale only the leafy material was weighed.  Availabilities were as follows:

�	Plot		Kale				Clover

	

T1		0.4 Tonnes DM/Ha		3.3 Tonnes DM/Ha

	T2		0.2 Tonnes DM/Ha		4.1 Tonnes DM/Ha

	T3		1.1 Tonnes DM/Ha		2.4 Tonnes DM/Ha

	T4		1.3 Tonnes DM/Ha		1.7 Tonnes DM/Ha



The mean weight increase for the 33 day period for each group was as follows.

	

T1	4.12 kg (130 g/day)		C1	4.27 kg (130 g/day)

	T2	4.67 kg (140 g/day)		C2	4.34 kg (130 g/day)

	T3	4.42 kg (130 g/day)		C3	4.85 kg (150 g/day)

	T4	3.62 kg (110 g/day)		C4	4.65 kg (140 g/day)



		mean growth 130 g/day		mean growth 140 g/day

		average weight 15.6 kg		average weight 18.3 kg



Period 4:	7/3/96 - 29/3/96  (23 days)



Birds were returned to kale after weighing.  All groups were growing well including those on the "poorer" kale crops.  Good clover presence is likely to have accounted for this.



The mean weight increase for the 23 day period for each group was as follows.

	

T1	1.95 kg (80 g/day)		C1	2.81 kg (120 g/day)

	T2	1.66 kg (70 g/day)		C2	2.91 kg (130 g/day)

	T3	0.92 kg (40 g/day)		C3	2.35 kg (100 g/day)

	T4	1.20 kg (50 g/day)		C4	2.79 kg (120 g/day)



		mean growth 60 g/day			mean growth 120 g/day

		average weight 17.2 kg		average weight 21 kg



Period 5:	30/3/96 - 2/5/96  (34 days)



Due to reduced forage availability in two of the kale plots and reducing growth rates, birds were returned to the rape plots.  The kale also required rest to allow root establishment for its next grazing period.



Bird 0998 from a rape plot was found dead on 17/4/96.  Post mortem examination revealed a gastric impaction linked to another in the ileum.  A large intussusception had developed between the two fibrous bodies.  Once again the impaction was formed from long grasses such as cocksfoot.  Quartz "cemetery gravel" was added to all plots to help aid clearance of impaction.



The Kale crop was treated with urea at 50 kg/plot.



Birds DA06 and AB45 were found dead on 1/5/96.  Both birds were in forage groups.  Impaction was present in one and erysipelas in the other.  The pathologist felt the erysipelas infiltration was likely to be related to modified gut action through impaction.  



Bird DA13 was found unwell and weak.  It was removed from the trial and fed on pellets to aid recovery.



It appeared at this stage that rape consumption may not have been as high as desired. Observation of the birds indicated that some were feeding well and others were reluctant to feed.  Those who did not find the rape palatable were grazing on long grass present around the edge of the plots.  Widespread stock rejection of rape was seen in a number of locations in Tasmania during this particular season and may have been related to low levels of sunlight through the growing period.  It has been speculated that this may result in a bitter flavour.  This will also be associated with high lignin levels in grasses.  This may have exacerbated compaction problems.



Availability of rape at the commencement of this period was:



	T1		1.6 Tonnes DM/Ha

	T2		1.7 Tonnes DM/Ha

	T3		1.8 Tonnes DM/Ha

	T4		1.6 Tonnes DM/Ha



The mean weight increase for the 34 day period for each group was as follows.

	

T1	0.33 kg (10 g/day)		C1	2.93 kg (90 g/day)

	T2	-0.07 kg (0 g/day)		C2	3.50 kg (100 g/day)

	T3	0.25 kg (10 g/day)		C3	3.94 kg (120 g/day)

	T4	1.00 kg (30 g/day)		C4	3.88 kg (110 g/day)



		mean growth 10 g/day			mean growth 110 g/day

		average weight 17.6 kg		average weight 24.5 kg



Period 6:	3/5/96 - 23/5/96  (21 days)



The previous period had resulted in low to negative growth rates.  Low palatability of the rape to some birds was determined to be the major cause.  Some birds that were feeding had performed adequately while others had lost weight.  Significant rape was left in the paddocks.  Ideally the birds would have been moved to the kale plots however they did not have significant regrowth.  Due to the poor performance over the proceeding period it was decided to return the forage birds to pellet feed until the kale was ready for grazing. During this pellet feeding period birds were left on the rape plots to allow grazing if desired.



Bird DA13 died ex forage group T4.  An impaction with resultant prolapse of the vent was present.



The mean weight increase for the 21 day period for each group was as follows.

	

T1	3.75 kg (180 g/day)		C1	1.71 kg (80 g/day)

	T2	2.93 kg (140 g/day)		C2	1.63 kg (80 g/day)

	T3	3.92 kg (190 g/day)		C3	2.00 kg (100 g/day)

	T4	4.33 kg (210 g/day)		C4	2.13 kg (100 g/day)



		mean growth 180 g/day		mean growth 90 g/day

		average weight 21.2 kg		average weight 26.4 kg



Period 7:	24/5/96 - 7/6/96  (15 days)



Major weight gain was seen in the preceding period.  This period had been short to allow monitoring of the birds recovery.  The kale crop was still not ready for grazing and all birds were left on pellet feed until the next weighing.



The mean weight increase for the 15 day period for each group was as follows.

	

T1	1.67 kg (110 g/day)		C1	1.86 kg (120 g/day)

	T2	1.93 kg (130 g/day)		C2	1.69 kg (110 g/day)

	T3	2.33 kg (160 g/day)		C3	1.25 kg (80 g/day)

	T4	1.25 kg (80 g/day)		C4	1.94 kg (110 g/day)



		mean  growth 120 g/day		mean growth 110 g/day

		average weight 23.0 kg		average weight 28.1 kg 



Period 8:	8/6/96 - 26/6/96  (19 days)



The birds had continued to grow well.  The rapid growth seen in the forage birds in the preceding period had reduced.  The kale crop was now well established and forage birds were returned to the kale plots.  Pellet feed was not given to aid transfer to the new diet.  The birds transferred to the new feed rapidly and without incident.  The rape paddocks were slashed short to try to aid regrowth if possible.



The mean weight increase for the 19 day period for each group was as follows.

	

T1	0.92 kg (40 g/day)		C1	1.00 kg (50 g/day)

	T2	1.36 kg (60 g/day)		C2	1.00 kg (50 g/day)

	T3	0.08 kg (5 g/day)		C3	1.88 kg (90 g/day)

	T4	1.75 kg (80 g/day)		C4	1.94 kg (70 g/day)



		mean growth 50 g/day			mean growth 90 g/day

		average weight 24.0 kg		average weight 29.5 kg



Period 9:	27/6/96 - 5/8/96  (40 days)



Birds had performed relatively well on the kale crop.  Generally no problems had been observed.  One small bird had become stressed in T4 with neurological symptons and weight loss.  It was taken out of the trial and given pellet feed to try to aid recovery.

Two kale plots (K1 and K2) were rapidly running out of available feed.  Plots K3 and K4 however had more than adequate levels of kale.  These plots were equally subdivided and T1 and T2 birds were placed onto the subdivided section midway through the period.



Wind shelters were added to all plots to reduce the impact of cold.  It had been noted that the two most sheltered plots had the best growing birds.



The mean weight increase for the 40 day period for each group was as follows.

	

T1	0.75 kg (20 g/day)		C1	4.21 kg (110 g/day)

	T2	1.07 kg (30 g/day)		C2	3.13 kg (80 g/day)

	T3	0.83 kg (20 g/day)		C3	2.63 kg (70 g/day)

	T4	0.50 kg (10 g/day)		C4	3.19 kg (80 g/day)



		mean 20 g/day				mean 90 g/day

		average 24.8 kg			average 32.8 kg



Period 10:	6/8/96 - 2/9/96  (31 days)



Once again poor growth rates had been seen in the treatment groups.  Forage levels were low and it was felt birds were having trouble maintaining energy levels during this period which was the coldest part of the year.  It was decided to move them onto pellet feed until a new forage crop was available.  This had been anticipated as the time when forage would not be available.



It was also decided to monitor the intake of pellets between the two groups.  The earlier pellet use in the forage birds had seen very high growth rates but also increased feed intake.  It was possible that compensatory weight gain may have occurred.  It was important to determine whether higher feed conversions were in operation.



Birds were left in the kale plots.



The mean weight increase for the 31 day period for each group was as follows.

	

T1	7.33 kg (230 g/day)		C1	2.71 kg (80 g/day)

	T2	6.93 kg (220 g/day)		C2	3.38 kg (110 g/day)

	T3	7.50 kg (250 g/day)		C3	4.25 kg (130 g/day)

	T4	7.50 kg (250 g/day)		C4	4.06 kg (130 g/day)



		mean growth 240 g/day		mean growth 110 g/day

		average weight 32.2 kg		average weight 36.4 kg

�Period 11:	6/9/96 - 4/10/96  (29 days)



Birds had shown very high growth rates in the preceding period and were left on pellet feed.



The mean weight increase for the 29 day period for each group was as follows.

	

T1	3.17 kg (110 g/day)		C1	1.93 kg (70 g/day)

	T2	3.93 kg (140 g/day)		C2	1.94 kg (70 g/day)

	T3	2.50 kg (90 g/day)		C3	2.31 kg (80 g/day)

	T4	3.17 kg (110 g/day)		C4	1.31 kg (50 g/day)



		mean growth 110 g/day		mean growth 60 g/day

		average weight 35.5  kg		average weight 38.2 kg



Period 12:	5/10/96 - 6/11/96  (33 days)



High levels of aggression between birds were seen early in the period.  This seemed like a general trend on many emu farms.  As a result birds D89A (Ex. plot T1) and 4663 (Ex. plot C1) were euthanased.  Birds had large lacerations and extensive muscle myopathy.



The mean weight increase for the 33 day period for each group was as follows.

	

T1	3.50 kg (110 g/day)		C1	2.43 kg (70 g/day)

	T2	3.71 kg (110 g/day)		C2	0.94 kg (30 g/day)

	T3	3.33 kg (100 g/day)		C3	2.38 kg (70 g/day)

	T4	3.50 kg (110 g/day)		C4	2.06 kg (60 g/day)



		mean growth 110 g/day		mean growth 60 g/day

		average weight 39.0 kg		average weight 40.2 kg



Period 13	7/11/96 - 17/12/96  (41 days)



Birds remained on pellet feed.  Initially it was planned to sow another crop of rape or kale for the birds to graze.  The birds growth rates present at this time of the trial indicated they would be at, or near, slaughter weight before another crop would be available for grazing.  Chicory crops were sown in anticipation of a future trial on the site.



All treatment birds were taken off pellets for approximately two weeks to allow them to graze high levels of clover within the plots.  The birds seemed to change feed source reasonably well and began foraging clover within a day or two.  This gave good indication that emus at this age will revert to forage feeding if required.

�The mean weight increase for the 41 day period for each group was as follows.

	

T1	3.08 kg (80 g/day)		C1	3.79 kg (90 g/day)

	T2	3.21 kg (80 g/day)		C2	3.50 kg (90 g/day)

	T3	2.42 kg (60 g/day)		C3	3.25 kg (80 g/day)

	T4	2.83 kg (70 g/day)		C4	3.00 kg (70 g/day)



		mean growth 70 g/day			mean growth 80 g/day

		average weight 41.9 kg		average weight 43.6 kg



Period 14	18/12/96 - 17/1/97  (31 days)



All birds continued to be fed on pellets.



The mean weight increase for the 31 day period for each group was as follows.

	

T1	2.17 kg (70 g/day)		C1	2.57 kg (80 g/day)

	T2	1.86 kg (60 g/day)		C2	2.19 kg (70 g/day)

	T3	1.42 kg (50 g/day)		C3	1.88 kg (60 g/day)

	T4	3.50 kg (110 g/day)		C4	1.44 kg (50 g/day)



		mean growth 70 g/day			mean growth 65 g/day

		average weight 44.1 kg		average weight 45.6 kg



Period 15	18/1/97 - 19/2/97  (33 days)



All birds continued to be fed pellets.  Feed consumption had reduced during this period.



The mean weight increase for the 33 day period for each group was as follows.

	

T1	-1.5 kg (-50 g/day)		C1	-1.43 kg (-40 g/day)

	T2	-0.36 kg (-10 g/day)		C2	-1.56 kg (-50 g/day)

	T3	0.50 kg (20 g/day)		C3	-0.31 kg (-10 g/day)

	T4	-1.00 kg (-30 g/day)		C4	-0.78 kg (10 g/day)



		mean growth -20 g/day		mean growth -20 g/day

		average weight 43.5 kg		average weight 44.8 kg

�FIGURE 4

 

Figure 4 demonstrates the relative growth rates for each of the two treatment regimes.  The periods are those used in the preceding section.

�EMBED Excel.Chart.8 \s���



The sex of birds is presented in Appendix 1.  Appendix 2 details the specifications of the feed used and results of analysis of forage crops used.  Complete weight details of all individual birds are detailed in Appendix 3.

�CONCLUSIONS 



From this work it can be seen that emus can be raised to slaughter weight of 45 kg using forage as a significant component of their diet.  In this experiment, 145 kg less pellet based ration on average, was used for to produce each bird.  With the inclusion of costs incurred through production of forage a cost saving of $27:10 was achieved per head.  With improved management knowledge and more favourable seasons there may be the possibility of increased savings.  Savings of approximately $60:00 per bird are envisaged.



More land is used by this system, however some increased production figures may be achieved by the use of other livestock on the grazing country.



At the conclusion of the trial there was no significant difference in the weights of birds grown entirely on grain based pellets and those fed a combination of pellets and forage.

�DISCUSSION



Feed wastage and dual species usage.

	The trial gave good opportunity to observe the grazing habits of emus when forced to graze.  Emus appear to be quite inefficient in their utilisation of the forage available.  An emu is well designed to peck hard berries and seeds with its beak.  It does not however lend itself well to cutting the broad leaves of forage such as rape and kale.  To eat plants such as this the bird resorts to tearing larger sections from the leaf with a flicking motion of the head.  This often results in pieces too large to be swallowed or large sections falling to the ground.  Generally an emu does not bother picking up the fallen material but will peck a new leaf.  A potentially significant amount is wasted in this way.  Also if large leafy sections are not available the birds do not tend to effectively remove small sections of leaf.  When grazing clover there is less wastage however once the clover becomes thinned it appears as though it is difficult for the emu to consume sufficient material to support adequate growth rates.



It was also observed that the emus preferred fresh regrowth in areas adjacent to neighbouring birds and they would not voluntarily push into tall or thick stands of either rape or kale.  In this trial birds were moved to new crops to protect regrowth on existing paddocks that still had significant levels of forage available.  Higher stocking rates could be maintained than those used in this trial.  The excess material left after birds were moved was slashed to encourage better regrowth.  This is particularly wasteful and also adds cost to production.



These combined factors make it very difficult to use emus to totally utilise a forage crop or to make estimates of forage utilisation.  It is therefore recommended that follow up grazing by a second species be implemented or higher stocking rates used.  Ideally better crop utilisation would occur by using a form of strip grazing.  As the trial site was fenced with deer wire, deer were used to graze some of the residual crop after the emus.  Significant value was extracted to the deer as pasture on the remainder of the deer farm was in short supply.  The value of this grazing has not been factored into the results.  Cattle or sheep could be used equally effectively.



Compensatory weight gains



Emus are very poor converters of feed compared to other poultry species.  The overall feed conversion rate for the control birds was 11:1.  This may in part be related to the emu constantly trying to put on fat.  When the forage group of birds were initially returned to pellet feed the growth rates were very rapid.  At the time only a total feed for the trial figure was being recorded so it was not possible to determine if the higher growth rate seen at this time required a proportionally higher feed intake.  Observation indicated that higher quantities of feed were being used.  When the forage birds were returned to pellets in July comparative feed consumption rates were recorded.  Once again very rapid growth rates were seen. 

�Growth rates and feed usage for period 5/8/96 - 17/12/96.



�      Feed/day kg��    Growth/day kg��   Conversion ratio���Feed period�Control�Forage�Control�Forage�Control�Forage��5/8 - 6/9/96�1.16�1.87�0.11�0.24�10.6�7.8��7/9 - 4/10/96�0.9�1.22�0.07�0.11�13.2�11.1��5/10 - 6/11/96�1.05�1.22�0.06�0.11�17.5�11.1��7/11 - 17/12/96�0.95�0.81�0.08�0.07�11.9�11.6��

 Comparing feed intakes indicated that the forage group growth rate was twice as high as the control group. This was occurring without a comparable increase in food consumption.  While the control group was converting at 10.6:1 the forage group was converting at 7.8:1  This indicates a significant compensatory weight gain.  An increased growth rate was maintained until both groups of birds were of very similar weight.  This is quite unlike other species such as pigs that will not achieve similar adult weights if growth rates are retarded early.



This improvement in growth rate and feed conversion may be another avenue to more efficient feeding strategies.  Emu raising differs markedly from other species.  It has always been expected that good growth rates would be delivered through the cooler months.  Another difference is that emus are kept in prime condition right through their growing life if ad lib fed.  Maintenance of fat cover is likely to be feed costly.  Many management systems rely on growing the frame of an animal and producing a store quality carcase.  Final finishing is achieved by high quality feed at the end of the growth period.  This may in fact be a better option for emus.  It would be critical to ensure sufficient nutrition and energy levels to ensure skeletal and muscle growth without necessarily producing fat.  Final finishing appears likely to be more efficient if birds have not been kept in prime condition.



Indications from this trial suggest it may be worth supplementing forage birds with small amounts of pellet feed through the year to maintain micro element status and good frame growth.  Reduced reliance on feed crops will improve food supply later in the season if crop flowering does not proceed.  This may also reduce the chance of forage fed birds slipping behind in growth rates to a point that they do not make market weight before the onset of maturity.  Maturity appears to have a weight reduction component as well as increased levels of aggression with resultant skin damage and bird deaths.



The best methods to supply this additional feed would need to be investigated.  Emus do not appear to rapidly convert to grazing habits.  If emus have been fed on pellets it takes several days for them to revert to feeding on forage.  The possibility exists that if given short periods of pellet feed that they may not actually consume any significant amounts of forage between pellet offerings and perform no better than those just kept on forage.  Further investigation plans to look at this combined use of feed types.



Shy feeders on forage would also be given greater access to pellet feed until they converted to forage feeding.  It is these birds that prove more susceptible to impaction problems and aggression later in the year.  Excess fed stress appeared to be a factor in the development of neurological problems in one bird in the trial.  The affected bird would begin to stagger, walk in a crab like fashion and would become stiff necked when stressed in any way.  Post mortem failed to identify any particular neurological changes.



Care would however need to be taken that final finishing does not consist of feeds high in animal fats.  This may produce birds with high fat levels rapidly but the composition of the fat may be more in line with the species the fat was derived from not the emu.  This may reduce its unique properties.



Problems with rape



Rape was used successfully in earlier trials conducted by DPIF Tasmania.  In this trial however it did not perform as well as kale.  This manifested itself in several ways.



When introduced to rape the birds did not rapidly accept it as feed.  Kale however was rapidly accepted.  The birds would feed instantly upon being transferred to the crop.  This may have been a problem with the palatability of rape in the particular year of the trial.  It was a cool year with low sunlight levels.  Low palatability of rape was seen across a range of animal species in the season of the trial.  This failure to graze was so marked that the more successfully established trial plots produced lower growth rates.  The more poorly established plots were however bolstered by the presence of residual clover.  These "poorer" crops produced greater growth rates.  The presence of a more palatable feed is likely to be the difference.



It was during these periods of rejection of the rape that impaction problems developed.  The cost of using non palatable rape was therefore high due to the resultant stock loses. 



This variability in the palatability of rape must bring its suitability into question as a forage for emus.  A forage system is unlikely however to operate successfully on kale alone.  Kale requires a long period before being suitable for grazing as well as warm conditions for germination.  A suitable crop may be Pasdja.  This is an early maturing cross between rape and kale. Its palatability is unknown but trials assessing it would be worthwhile.



Chicory option



The early DPIF trials used chicory as a forage option.  It proved to be highly palatable with resultant good growth rates.  It was not incorporated into this trial so kale could be investigated.  Kale was likely to provide feed much later into the winter than rape.



Chicory is a tap rooted, flat leaf, perennial forage crop.  The majority of its growth occurs in summer and annually can produce dry matter levels between 7000 and 15000 kg DM/Hectare.  These characteristics indicate that chicory may be a particularly valuable species for feeding emus in rotation with kale.



Both the crops used in this trial are annuals requiring re-sowing each year.  This increases costs and also means a significant period exists between the finish of one year's crop and the establishment of the next.  Also, as experienced with this trial, adverse weather conditions at sowing time can lead to delays that mean forage is not available until December.  In a practical farm situation this would lead to a very high demand on a newly developed crop as 3 month old chicks are added to the grazing areas while 15 month old birds are consuming large amounts of feed to finish growing.  Chicory which produces the bulk of its growth in the summer would be capable of producing sufficient feed to cope with the demand of two age classes.  Clover included in the crop will provide some feed through the winter months and in spring when the chicory is dormant.  The high productivity of chicory means that less than 50% of available ground will need to be dedicated to it.  This allows more ground to be used for a winter feed such as kale.



The further benefit of flexibility would result.  Early sowing of kale would not be attempted resulting in a greater chance of successful establishment because sowing could be delayed until warm weather is present.  An established chicory crop should be producing feed some time in October.  This will be earlier than most new crops and allow early grazing so paddocks requiring re-sowing with another annual forage crop could be developed.  In a system such as this it would be desirable to have some space kept as pasture.  This ideally would be clover as justified later.



Impaction control and the role of clover



Impactions resulted in the death of five birds in this trial.  One at an age of 14 weeks and four at an age of approximately 22 weeks.  The deaths at 22 weeks were at an age older than we initially suspected that impactions would prove a problem.  In all cases the compactions were composed of long grasses not forage material.  Significant levels of grass were present along the margins of fences and outside the plot boundaries.  Impaction problems only occurred in forage groups.  The presence of many passed impactions in faecal piles at camp sites indicates that impactions are not necessarily fatal in all circumstances.  Early in the trial gravel was added to forage plots to help reduce impaction problems.  This strategy is not proven but it is felt that the muscular gizzard structure in combination with small stones may reduce fibre length.  The presence of some stones in the gizzard of birds with impactions indicates that it may not be entirely effective.  In a forage situation the best control is likely to be achieved by total removal of all fibrous materials and long leaf grasses. Once the birds have taken on a foraging habit they appear more likely to explore other feed stuffs.  If forage palatability reduces then exploration for alternative food increases. This is also likely when feed levels are low.



The indication from this trial is that the complete eradication of grasses from the farm area may be beneficial.  To prevent the formation of bare ground that will increase erosion problems and possibly disease levels the establishment of white clover should be encouraged.  Many pre-existing pastures will have white clover present.  Treatment with low rates of round-up or glyphosate can effectively kill the grasses and leave clover.  Given time the clover will fill the bare spaces resulting in good ground cover.  This will improve the overall farm environment and may act as an alternative food source.



The nutrition levels of clover are similar to those of the forage crops used in the trial.  As has been noted the crops with a high proportion of clover performed better than those with a majority of sown crop.  The variety of feed or increased palatability may be the reason for this.  Though the reason is not proven it provides good incentive to sow crops into pre-existing pasture paddocks by direct drilling after spray removal of grasses.  The overall crop establishment may not be as successful but the reduction in costs, increased ground cover and variety of feed on offer may in fact be beneficial.  Later in the year the clover will act as good ground cover once the forage crop is exhausted. This will improve the farms environmental impact.  Removal of all grasses would probably be a useful management tool on all farms to reduce the likelihood of any impaction problems.



Transport problems and trial shortfalls



The transport problems encountered in this trial are unlikely to be a problem in commercial farms.  It does highlight however the importance of the social structure of the emu.  The mixing of stock from different groups at any time appears to be highly stressful.  It is probably more so when birds are older and mature behaviour is developing.



The emus were also kept in small groups within this trial.  It is believed that this led to  a situation where a single large bird could rapidly develop superiority to all other birds in the group.  High levels of aggression were seen which resulted in injuries of sufficient severity to require euthanasia.  Post mortem examination revealed extensive areas of muscle myopathy.  It is believed the myopathy results from extended running and struggling along fence lines.  Recovery from the myopathy may occur if it is not too severe.  Kidney damage, in severe myopathy cases, is a likely result with renal failure potentially causing death.  For these reasons as well as welfare it may be advantageous to develop a low peck order group.  Any birds that seem under constant pressure may be better removed to this group early.  Extra feed to allow better growth may allow them to return to the main group.  This must be done with care as strangers may not be accepted.  Similarly any particularly aggressive birds may best be removed to reduce damage to the overall flock.  



Small group management is difficult.  Future trials may look at the value of drafting birds into similar size groups and keeping sexes separate to reduce the effect or occurrence of aggression.



It has been mentioned earlier that congregation of birds along fence lines in an attempt to socialise with adjoining birds reduced the utilisation of the crop area.  Future projects may need to address this as it may impact on replication.

�Handling



Handling of birds presented few problems until the onset of maturity.  Narrow laneways aid in moving birds.  A large visual screen supported between two operators aids in driving.  Once the birds neared maturity they became increasingly difficult to move away from their plots.  Strong winds or heat exacerbated the problem as the birds seemed more flighty.  Few techniques were found to help other than patience.  A dog was tried on one occasion.  The response of the emu was varied.  Some birds were successfully driven by the dog while other individuals pursued the dog.  It appeared potentially quite hazardous for the dog.  Emus are easily baulked by light or dark areas and movement.  Laneway construction should take account of this and be as narrow as practically possible.  Some intermediate gates are useful in case a bird breaks past the drivers.  The tendency is for the bird to run all the way back to its paddock and the other birds will follow.



Weighing was conducted in a darkened shed designed for handling deer.  Once in the shed the birds became calm and generally quite easy to handle.  When birds were small they were weighed in a Ruddweigh sheep crush.  Once the birds were over approximately 15 - 20 kg this became too small and the potential for injuries became excessive.  A large crate constructed from plywood with a swinging door on either end was used for weighing from this period  The crate was 1550 mm long by 600mm wide by 1500 high.  Electronic load beams were placed under the crate.  In this trial one door was removed from the crate and birds walked in backwards.  In most instances the birds were happy to stand until a weight was read then walked from the crate.



Shelter and Growth Rate



Plots C1 and C2 produced the largest birds on average.  While not statistically analysed for significance this group rapidly became 1 to 2 kilograms heavier early in the trial before shelter was erected.  The trial location was reasonably exposed to winds from the South-West.  Plots C1 and C2 both had a row of trees along the North-South boundary which provided shelter from these predominant winds.  While we are not able to prove that shelter was responsible for the higher weights in these groups, it may be a good precaution to provide shelter on both animal production and animal welfare grounds.  



In the cooler months when the maximum energy levels are required by the emus then any reduction of heat loss is likely to result in stock that can maintain a positive energy balance.  An emu living on forage will need to consume 6-7 kg of forage to consume a similar amount of energy as an emu consuming 1 kg of pellet feed.  In winter this is likely to approach 7 to 9 kg of forage material.  Additional energy is expended searching for this feed as the crop levels are low during the colder months and the birds is exposed to the elements for longer in the process of finding food.  These factors further increase the mass of forage required for each bird.  Shelter is likely to reduce the amount of feed required.  It is unknown how much forage material an emu can consume and process in a 24 hour period, but it may be that insufficient green feed can be consumed to maintain energy balance in the cooler months.  Top up feeding with pellets may be required.  



Shelters were erected at points where the birds had already established camps.  The birds continued to camp in these areas and make use of the shelter provided.  The shelters acted purely as wind breaks and consisted of corrugated iron sheets lying on their sides.  Two sheets were arranged at 90 degrees to each other with the apex pointed towards the prevailing wind direction.  The sheets were supported by treated pine posts.  Sharp edges were removed wherever possible to help reduce the chances of skin damage.  This construction only provided shelter from the wind and driven rain however judging by the birds ready acceptance of them they appeared effective.  Shelter of this sort should be considered as a minimum requirement if natural shelter is not available.



COMMUNICATION STRATEGY



Communication of results within Tasmania will be achieved by local field day presentations and direct contact with producers.  A series of articles to Australian Emu detailing the results and management strategies is envisaged to make knowledge of the results more widespread.  An interim field day has already been held on the site and industry kept aware of progress. 





�APPENDICES.





APPENDIX 1





                              SEX BY INDIVIDUAL AND GROUP.������������������C 1��C2��C3��C4���4688�MALE�18B2�MALE�298E�FEMALE�2377�MALE��24DD�MALE�D014�MALE�14DE�FEMALE�472A�FEMALE��BOC7�MALE�EC30��E655�MALE�ECFC�FEMALE��E8 D6�FEMALE�C99B�FEMALE�OB82�FEMALE�5782�MALE��E411�MALE�F024��25CF�MALE�59E1�MALE��O496�FEMALE�1D65�MALE�DF3A�FEMALE�1E74�FEMALE��694B�MALE�CC73�FEMALE�OD6F�FEMALE�0AE1�FEMALE��4663�MALE�7337�FEMALE�DD64�FEMALE�7519������������T1��T2��T3��T4���ABC1��EE01�MALE�2804��EF2A�MALE��8767�MALE�68B7�MALE�AB45�FEMALE�8259�FEMALE��D8B4��FA48�FEMALE�5917��76F8�MALE��D89A�FEMALE�DAO6�MALE�8EO8�FEMALE�DA13�FEMALE��F584�FEMALE�99FB��8EFB�MALE�2A31�MALE��2CD8�MALE�DE45�MALE�O998�MALE�76FC�MALE��DBB3�MALE�6D6A�FEMALE�F42B��935C�FEMALE��7390�FEMALE�404E�MALE�C6C2�FEMALE�2E85�FEMALE��������������������NOTE:  Individuals denoted with bold numbers died during the trial and weights ���������have not been incorporated in growth tables or statistical analysis.������������������Individuals without a sex indicated died during lairage and were���������disposed of before sex determination could be conducted.������������������

�

APPENDIX 2



Feed Specifications



The Emu Grower Pellet supplied by Gibsons Pty. Ltd. is formulated to provide the following nutrient levels.



PROTEIN		18.648

FAT			3.9850

C.F.			8.0286

MEP (MJ)		9.9962

LYSINE		0.8938

AV-LYS		0.7188

*AV-/MEP		0.0719

*MET/LYS		0.4506

*MAC/LYS		0.8087

*ISO/LYS		0.7148

*THR/LYS		0.7000

OMEGA 6		1.1636

CALCIUM		1.2573

P[TOTAL]		0.8067

P[ORGANIC]		0.4999

*CAL/P[T		2.5152

SODIUM		0.2000

CHLORINE		0.1750

MAGNES		0.2960

POTASS		0.7203

WHEAT		9.0500

WH-OFFAL		34.900





Analysis of pellet feed and forage species (Kale, Rape and Clover) were as follows:



					Pellet		Kale		Rape	      Clover

Crude protein (Nitrogen x 6.25) %	21.1		20.6		24.0	       34.5

Digestibility  %			81.4		91.3		92.5	       86.0

Estimated ME MJ/kg dry matter	11.8		13.5		13.7	       12.6

Moisture  %				10.1	`	83.0		84.0	       83.0

Ash %					5.9

Acid Detergent Fibre %		9.7



�APPENDIX 3
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�COMPENDIUM SUMMARY



Project Title - INVESTIGATION OF GROWTH RATE AND COST FACTORS AFFECTING COMMERCIAL EMU REARING USING COOL CLIMATE FORAGE BASED PRODUCTION SYSTEMS.



Objectives - To reduce feed costs through the introduction of a low cost, forage based rotational grazing system, to analyse the production costs of the nutritional regime compared with full compound feeding and to report on the implications for industry viability in temperate regions of Australia.



Background - Emu farming has relied heavily on grain based pellets that have proven to be the highest production cost.  Alternative feeding strategies are required to increase profitability.  Two options are available; either increase the food utilisation of emus or find a cheaper alternative food supply.  This project aimed to reduce feed costs by using forage feed as a major source of nutrition.



Research - Two groups of 32 similar aged emus were run on either a grain based feed regime or given forage feed as their primary food source for as long as possible prior to them achieving slaughter weight.  Rape and kale were used as forage.  The target slaughter weight was 45 Kg.  Costs of feed for both groups was recorded.



Outcomes - Both groups of birds were successfully raised to slaughter weight with no significant difference in mean weights.  A reduced cost of feed per bird of  $27.10 was achieved for the forage fed group.  With improved management flexibility the savings may be twice this amount.  Some problems were seen with forage feeding.  Most significant was increased mortality due to grass impactions.  Improved management is seen as the key to controlling the occurrence of this problem. Forage fed birds had lower body weights for most of the trial period however rapid growth with improved feed conversion ratios was seen late in the trial period when forage feed options were exhausted and pellet feeding was implemented.



Implications - Forage feed may offer a cheaper alternative feed strategy for emu production in temperate areas of Australia.   Multi species operations will also benefit with excess forage being used for other species while reducing emu production costs.
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