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The design of successful feeding programs for ratites
(ostriches and emus) is a special challenge to nutritionists and
production managers. There is little scientifically based infor-
mation on nutrient requirements and efficiency of nutrient
utiiization by ratites. Neverlheless, successflil feeding pro-
grams have been developed by using basic physiological and
historical information available about ostriches and emus,
combined with knowledge about the nutrient requirements of
poultry and other species.

The gastrointestinal tracts of the ostr.ich and emu differ
greatly from each other, but both animals are consider.ed to be
monogastric herbivores, with an ability to utilize substantial
amounts of dietary forage. In contrast to the digestive tract of
chickens and turkeys, ostriches and emns have no cr.op in
which to store ingested food, Ostriches and emus, however, do
have a relatively large true stomach (proventriculus) and
gizzard, which has considerable food storage capacity. The
intestinal tlacts of these fwo ratites differ markedly. The small
intestine ofostriches is relatively shorl and the large intestine
is very iong, while the opposite is true for emus (Table I).

nJl:n., 
also possess relatively small ceca compared wirh

The ostrich has the ability to utilize a good portion of
fibrous substances provided in its diet after the appropriate

Oslricht Chickenl

miclobial population has been established in the intestines.
Research has shown that ostliches can digest up to 60 percent
of the plant cell wall rnaterial (neutral detergent fiber.) in their.
diet. Resealch findings on emu fiber digestion have been
rnixed indicating near 0 to as much as 45 percent fiber
digestion with greatest digestion occurring as amounts of fiber
consumed decrease. Ostliches and emus also seem to have the
digestive enzymes and absorptive capacities needed to effi-
ciently utilize dietary protein, fats, minerals, and vitamins.

Optimal weight gain and efficient growth cannot be
attained without a nutritionally balanced ration. All essential
nutrients including enetgy, protein, amino acids, vitamins and
minerals mustbe presented to the bird in apalatable, digestible
form each day ofthe bird's life to achieve the desired produc-
tion goals. Examples of production goals for gtowing os-
triches and emus at different ages are shown in Table IL

Itis important to efficiently achieve desirable body weight
atearly ages. A guide to calculating efficiency is the animal's
feed:gain ratio, the ratio ofpounds offeedconsumedto pounds
body weight gain in a measured period of time. The lower the
ratio, the more efficient the bird is in converting feed nutrients
to body tissne. Broiler chickens have a feed: gainrationear 2:1,
followed by swine at 3.5: I and beef cattle at I0:1. Feed:gain
ratios measured under commercial conditions were 4: 1 for the
ostrich and 6:1 for the emu.
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(cm) (%) (crn) (%) (cm)

Small intestine 512 36 315 88 5 61

Cecum 94 7 12 3,3 5
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Table IL Body weights of ostriches and emus at selected ages

Body ll'eight

Mouths oJ Ostriclrcs Etnus

uge Averagel Polenlful2 Averrtgel Potenliul2

(tb/bird) (lb,rbird)

0.9

5.8
18.6

37,3

51 3

63.5
't4.4

83.'l
90.6

0
I
3

5

7

9

II
l3
15

1.9

9.0

58

I l5
190

240
270
285
295

1.9

9.5
62

124

220

280

310
325

330

0.9

5.5

17.6

35.2

48.4
60.5

1 1.5

803
88.0

rAssunring good nanagement, average genetic potential, and moderate
amblenI ternDcrahrres.
2Assuming excellent management, gleater lhan average genelic potenlial,
and nroder ate ambient tenrpel atul'es

Nutrition guidelines for the ostrich are given in Table IIL
The guidelines are divided into age and b1'eede1'categories.
Metabolizable energy values are based on the poultly energy
system and could potentially underestimate the energy value
of high fiber ingredients such as alfalfa meal. However, this
system has worked relativelywell todate for mostratite rations
and should be adhered to until a more complete, species-
specific energy system is delived. The rr.retabolizable energy
values for ostrich finisher and breeder rations should be kept
relatively low. This will reduce the deposition of excess body
fat in birds intended for slaughter, which can ham hide quality
and reduce the proporlion oflean meat in the carcass. Repro-
ductive performance also can be impaired when ostrich breed-
ers are excessively fat.

Protein level recommendations are similar to poulfry
species except for the breeders which are believed to requile

Table IIl, Nutrition guidelines for ostriches

greater protein concentrations in their diet. The first limiting
amino acid is methionine, a sulfur-containing amino acid
required for feather growth. Methionine is not abundant in
rnost cereals and forages, so it is often supplemented in its
synthetic form in ratite rations. Lysine is considered to be the
second limiting amino acid for latites, and lysine supplemen-
tation may also be needed in some rations, especially those in
which little soybeall meal, ar excellent source of lysine, is
used. Fiber is not considered an essential nutrient but is
recommended at relatively high levels for ostriches to main-
tain an optimal gut rnicroflora and motility.

Recommendations fol macromineral s, microrninerals, and

majorvitamins of concem are also given in Table IIL Calcium
and phosphorus are macrominelals required for skeletal calci-
fication as well as many other soft tissue functions. Most
poultry rations recommend a 2:1 dietary ratio of calcium:total
phosphorus for growing birds. Approximately fwo-thirds of
the total phosphorus is available to monogastric specles as

non-phytate phosphorus and the recommendation for ratites is
given as non-phytate P. Other minerals requiring supplemen-
tation to rations fol ostriches include sodium and the trace
minerals, copper, zinc, manganese, iodine, and iron. Copper
and tnanganese are ofparticular concern because high levels
of Ca and P may interfere with their availability.

Major vitamins of concel'n fol supplenrentation include
vitamins A, D, E, K, B,r, pantothenic acid, folic acid, biotin,
pylidoxine, niacin, thiamin, riboflavin, and choline, Vitamin E
is of special concent because of its poor absorption in newly
hatched chicks and this vitarnin must be supplemented in
greater than normal levels found in most poultry vitamin
premlxes.

Nutritional guidelines for emus (Table IV) differ slightly
fi'orn those for ostriches. Because emus are gtown primarily
for oil ploducts, emu finisher diets should contain greater

Starler
(to 9 u,k)

Grotver
(9 to 42 wk)

Finisher
(42 wk to

Mkt weisht)

Breeder
Holding
(42 wk to

Sennl Maturity)

Breecler
(From4or5wk
before onsel of

eqs nrccluction)

Metabol izable energy (Poultry Valr,res)
kcal/lb
kcal/kg

Protein,%o
Total sulfur amino acids, %
Methionine, %
Lysine, oZ

Crude fiber, %
Neutral detergent fiber, o/o

Calciurn, %
Nonpliytate phosphorus, %o

Vitamin A, IUilb
Vitarnin Dr, IU/tb
Vitamin E, IU/lb
Vitamin Bl2, [g/lb
Choline, Lng/lb

Copper, mg/lb
Zinc, ngllt:
Manganese, mg/lb
Iodine, mg/lb
Sodium, %

1,220

2,465
22

.'70

,37
.90

6to8
14 to 16

l5
.75

5,000
1,200

)f

18

1,000

15

55

70
5

2

1,1 l5
2,450

lo
.68

.31

.85
9 to l1

17 to 20
1,2

.6

4,000
1,000

z)
9

I ,000
15

55
'70

,5

2

1,045

2,300
t6
.60

,35
75

12 to 14

19 to 22
t.2
6

4,000
1,000

z)
9

860

l5
40

10

.4

,2

900 to 950
I 980 to 2090

l6
60

.35
75

15 to l7
24 to 27

L2
.6

4,000
I,000
2)
9

860

15

40
70

.4

.2

1.,045

2,300
20 to 21

.70

.38
1.00

12 to 14

22 to24
2.4to35

7

5,000
1,000

fu
t8

860

20

40

70
5

2

NOTE: Concentralions of other vitatnins and nrinetals should be sinrilar to those pr ovided lbr growiug tulkeys. Current thinking, however, suggests tlrat little,
if any, supplerrental iron is needed



Table IV, Nutritional guideliues for emus

Stdrler
(to 6 wk)

Grower
(6 to 36 wk)

Finisher
(36 to 48 wk)

Breeder
Holding
(48 wk to

SexnalMaltn'illt)

Br eeder
(From3to4wk
before onset of

egg produclion)

Metabolizable energy (Poultry Values)
kcal/lb
kcalfl<g

Protein, To

Total sulfur arnino acids, %

Methionine, %
Lysine, %

Crude fiber, %

Neutral detelgent fiber', %
Calciutr, o/o

Nonphytale phosphorus, o%

Vitatrin A, IU/lb
Vitamin D,, IU/lb
Vitamin E, IU/lb
Viramin B,r, pEllb
Choline, mg/lb
Copper, nrg/lb
Zinc, mgllb
Manganese, rng/lb
Iodine, mg/lb
Sodium. %

1,220
2,685

22

.86

.48
110

5lo8
\4 to 16

l5
-tJ

7,000
2,000

45
20

1,000

l5
50

70

.5

.2

I,200
2,640

20

.78

.44
94

6to8
14 to l1

l3
.65

4,000
1,500

20

l0
1,000

l5
50
't0

.5

,2

1,300
2,860

l'7

.65

.38

78

6to7
l0to 13

t2
.60

4,000
1,500

20
l0

I ,000
l5
50

70

.5

.2

1,150

2,530
16

.60

.JO

.15

6to7
14 to 16

12
.60

4,000
1,500

20
l0

1,000

l5
50

70

.5

,2

1,090

2,400
20 to 22

15

.40
1.00

7lo8
16 to 18

2.4to35
,6

4,000
1,500

45
20

900

l5
50

70

.5

.2

NOTE: Concentrations of other vitamins and minerals should be similar to those plovided fol growing turkeys Cunent thinking, however, suggests that little,
ifany supplemental iron is needed.

metabolizable energy alld lower' fiber concentl'ations than
ostrich finisher diets. In contrast to ostrich breeders, emu

breeders need to have ample energy leserves (fat pad) in the

body at the onset of bteeding. Feed intake by emus decreases

and becomes elratic during leproduction, and body fat is
needed to cany them thl'ough in reasonable condition. Recent
research has shown that fiber digestion in the ernu lxay be
limited; thus, crude fiber level recommendations for emu diets
have been lowered to nine percent or less in all rations.

Plotein and amino acid recommendations are similar for
emus and ostriches, Again, most emu rations will require
synthetic methionine supplementation to meet the recom-
mended levels in this guide. Birds will not attain optimal
groMh if their l'equiremellts fol essential amino acids are not
met. Nutrient recommendations for minerals and vitamins are

similar to those for ostriches. Supplernental Ca (above 1.5

percent) in emu diets is necessary only drlring the egg laying
season, not during the off season,

Concentrations of a number of selected nutrients in ingi-e-

dients cotnrnonlyused in ostrich and emu rations are plesented
tn Table Z. This list is certainly not totally inclusive and does
not give values for folages that some latites kept on pastures

may consume. Key fiber sources often included in ratite
rations are alfalfa meal, oat hulls, peanut hulls, soybean hulls,
and sunflower meal. Common soulces of protein used in latite
lations include canola meal, cottonseed meal, fish meal, meat
and bone meal, peanut meal, soybean meal, and sunflowel'
meal. Grains that provide energy to the lation include com,
oats, wheat, and barley. All feed ingledients must be free of
molds, mildew, and excessive moisture. Peanut hulls are of
special concem because of a fi'equent occrlflence of toxic
concentrations of aflatoxins. Field cases have shown that

ostrich chicks may be sensitive to rnycotoxins such as afla-
toxin and vomitoxin.

Feed preparation, quality control of feed formttlation,
manufacturing, and delivery are all impoftant components of
a successful nutfition program. Pelleted complete rations are

the rnostpopular feed programs for ostriches and ernus. As the
industry plogresses, and pastuiing birds becomes more com-
mon, feed companies undoubtedly will test and offer more
concentrate and supplement products. A good nutrition pro-
gram for the ratite producel'involves a team effort with input
from the nutritionist, feed mill manager, feed salesperson, and

the ploducer,
Often, there is the temptation to try to rednce production

costs by using feeds that are relatively low in cost per ton,
especially when feed prices are high. However, several ques-

tions need to be considered before "low-cost" feeds are used.
Why is this feed low in cost? What ingredients are in the low
costfeed? What ale the nutrientconcentrations?Whatwill this
feed likely do to perfonnance ofthe ostriches or emus? A feed
that costs less per ton will not always result in a decrease in the

feed cost ofprodncing a pound ofgain or ofproducing an egg.

A feed that seems to be economical on the basis of price paid
per ton may be used so inefficiently that feed cost per pound
of ostt'ich or en.ru, orfeed costpel eggprodnced, will be greater

than ifa feed ofhigher price per ton had been used. Ofcourse,
the opposite also may be true-a high price feed may result in
very good glowth and feed efficiency, but the cost pel unit of
ploduction may be gr:eater than if a modest priced feed were
used. Neither the price ofthe feed pel ton nol'feed efficiency
alone is an adeqrlate criterion for evaluating a feeding pro-
gram. Feed costperunit ofproduction, as a component oftotal
production costs, is the best criterion.



Table V. Concentrations of selected nutrients in ingredients used in feeds of ostriches and ernusl

D,y
fldIler

Metabol-
izqble Crude Ether Crude
energy prolein exlracl fiber

Neulrnl
Delergenl

liber Calciunt

Total Non-
pho,s- plrylate Methio-
phorus phosphorus nine Cysline Lysine

(%)

92

89
93

92

93
89

90

90
92

93

89

92

92
91

94
87

89

90

91

90

8'7

89

88

93

92

92

92

(kcal/lb)

Alfalfa meal ( | 7% pLotein)

Bar ley

Blood meal, spray dried
Brewer's grains, dried
Canola rleal
Com, grain
Corr gluten feed

Coltouseed rneal
Fish meal, Menhaden
Meat and bone meal
Oats, grain

Oat hulls
PeamLt meal
Peanr,rt lrulls
Rice bran, defattedl
Snrohttrn orqin

Soybean rneal (44Yo protein)
Soybean meal (48% protein)
Soybean hulls
Sunflower nleal (32% protein)
Wheat, grain

Wheat bran

Wheat niiddlings
Yeast, Brewer's
Limeslone
Dicalcium phosplrate

Oyster shell

2,090 r 7.5

3,400 11 0
3,625 8 8.9
2,080 25,3

2,000 38.0
3,5602 8.5

1,750 21 .0

2,400 41.4
2,820 60,0

2,150 50.4
3,0252 1t.4
400 46
2,200 50,7
440 ',l I
2,020 15.1

3,288 8.8
3J252 44.0

2,440 48 5
720 12.1

2,5152 32.0
2,900 r4 I
2,8047 | 5.1

2,000 t5.0
I,990 44.4

2.5 24.1

t8 55
1.0 6

o z l) f
3.8 12.0

3.8 2.2

2.5 8.0

,5 13.6

9.4 .1

10.0 2.8

4.2 10.8

1.4 28.'7

| .2 10.0
2.0 62.9
1.75 13,0

2,9 2,3

.8 7.0
l0 39
2.1 40.1
1.1 24.0

25 3 0

3.0 lt 0

3.0 7.5
1.0 2.7

1.44 .22
.03 .36
4t 30

,29 .52

,6 8 1 .1'7

02 28

,40 80

.15 .9'1

5.1 1 2.88

10.30 5,10

.06 21

13 10

,20 .63

,26 0'7

08 r.7'1

,04 ,32
,29 .6s
27 62

.49 .21

2\ ,93

05 37

.14 l, t5
,12 .85

.12 1.40

380
16.0 21.0
38.0 I

,19 73

,24 40

1.03 7.88

39 ,90

87 t.94
18 26

.51 ,63

.62 1.76

,57 4 5I
.66 3.00

.22 .50

06 t4
.64 |.54
n.a, n.a

.28 62

,17 ,21

.66 2.69

.'12 2 96

.07 64

.60 I 13

30 37

32 .6\
.32 .69

50 323

45.0
19 0
0,0

46.0
n.a'

9.0
45,0
26.0

0

0
32,0
78.0

14.0

74.0
n.a.

18.0

n,a.

n.a,

6'7.0

n. a.

n,a,

5 1.0

370
na

22

.17

.30

lt,a.

.30
08

n.a,

.22
288
5.10

,05
na
.13

n.a.
/)

n,4.

,21
22

n. a,

.t4
13

.20

.30
n.a.

2l.0
I

.24
,18

109
57

.'7 1

,18
45

.51

1.63

.75

.18

.07

.54
n,a.

,27

,16
.oz

.o /

,t2
.74

.21

.21

70

LData obtained frorn "Nutrient Requirernents ofPoultry," NationaL Research Council (1994) unless stated otherwise.
2These ME,, values were obtained from the Dissertalion of S.C. Ciltiels, University of Stellenbosch (College ofAgriculture), Stellenbosch 7600, South Africa
lValues adjusted from National Research Council (1994) values, accolding to oil rernoval,
4Information not available.
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