
Arch. Zootec. 56 (216): 971-974. 2007.

NOTA BREVE

GROWTH OF GREATER RHEA (RHEA AMERICANA) MALES AND
FEMALES FED WITH DIFFERENT PROTEIN LEVELS
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SUMMARY

Rheas (Rhea americana) were fed with
diets containing low (150 g/kg), medium (175.4 g/
kg) or high level of protein (218 g/kg) from 22 to
29 weeks of age. The rheas grow similarly on M
and H diet and significantly more than on L diet
(p<0.05). There are not significant differences
for body weight and for body weight gain
between the diets M and H. It is concluded that,
at this age, a protein level in diet of 175.4 g/kg
could be sufficient to support the growth.

RESUMEN

Ñandúes (Rhea americana) se alimentaron
con dietas con bajo (150 g/kg), medio (175,4 g/
kg) o alto nivel de proteína (218 g/kg) desde 22
a 29 semanas de edad. Los ñandúes crecieron
en forma similar con la dieta M o H y más que con
la dieta L (p<0,05). No hubo diferencias para

peso corporal o ganancia de peso entre las
dietas H y M. Se concluyó que, a esta edad, una
dieta con 175,4 g/kg de proteína podría ser
suficiente para mantener el crecimiento.

INTRODUCTION

The concentrated diets offered to
farm reared rheas (Rhea Americana)
were generally formulated based on
information coming from poultry or
most often on ostrich nutrition rules
(Angel, 1996; Cilliers, et al., 1999;
Ullrey and Allen, 1996). However,
there are many anatomical and
physiological differences between
ostrich, poultry and rhea to justify
specific studies on these birds (Angel,
1996). The present study, the first in

Sitio Argentino de Producción Animal

1 de 4



Archivos de zootecnia vol. 56, núm. 216, p. 972.

CABRERA, PUERTO, OLIVERO, GODOY, MALCEÑIDO, BENTANCUR AND SAADOUN

our knowledge, was conducted to
establish a first batch of information on
the optimum protein requirement for
growth from 22 weeks and 29 weeks
of age in rhea males and females.

MATERIALS AND METHODS

ANIMALS AND HOUSING
From hatching to 20 weeks of age,

the rheas sexed and identified indivi-
dually were reared in a semi intensive
system. At 20 weeks of age, the rheas
were selected by live weight and
transported to the experimental facilities
of Faculty of Agronomy (UDELAR-
Uruguay). Three groups with 10
animals each one (5 females and 5
males maintained together) were
formed and placed in an open experi-
mental house. Food and water were
offered ad libitum. To ensure the
access of each animal to food, the
number of bins was equivalent to the
number of birds.

DIETS, MANAGEMENT AND ANALYSIS
The experiment was done from 22

to 29 weeks of age; the rheas were
individually weighed at the start and
weekly. The food intake was recorded
daily for the whole group (no individually
food intakes were registered), and for
each protein level considered. Diets
were based in corn, soybean and
lucerne pellet (NRC, 1994), to allow
three levels of protein: Low (L, 150 g/
kg), Medium (M, 175.4 g/kg) and High
(H, 218 g/kg) and a ME of 11.8 MJ/kg
based in poultry EM values.

STATISTICAL ANALYSIS
The data obtained (22 to 29 weeks

of age) were subjected to ANOVA
using the GLM procedure. An indivi-
dual rhea chick was the experimental
unit for analysis of all data. Mains
effects were protein levels, sex and
age for the analysis through the expe-
rimental period and protein level and
sex for the analysis at each age. The
comparative analysis between means
was conducted using linear and
quadratic contrasts when treatment
effects were significant (Snedecor and
Cochran, 1989). In addition, at each
age, means were compared using
Tukey-Kramer test. All the statistical
analysis were made using software
NCSS 2004, Statistical Systems,
Kaysville.Utah.

As grouped food intake data were
recorded, a specific linear model (GLM
procedure from SAS system) was used
as follows: Yij = U + Ti + Dj + Eij

Where U is general average, Ti is
treatment effect, Dj day measure
effect and Eij experimental error. Here
the repetitions are the daily measu-
rements (50 days).

Previously a test was performed
between measurements in each
treatment to discard a correlation and
how it was not existing the above model
that presume errors independence is
valid. The data were subjected to
ANOVA and a  Tukey's Studentized
Range were used to separate the means
when effect were significant (p<0.05).

RESULTS AND DISCUSSION

The rheas fed during the growth
phase with diet M and H grew similarly
and better than the rheas receiving the
diet L. In the group L, one male was
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retired from the group at week 3 of the
experiment because no growth was
registered. This observation is probably
associated with a possible dwarf
syndrome, sometimes observed in wild
specimens. The table I presents the
evolution of body weight means during
all the experimental period for the 3
diets. The ANOVA analysis of the initial
body weight (22 weeks of age) shows
no significant differences between all
groups (p>0.05). The final body weight
(week 29) of males and females rhea
fed with the diet M was significantly
higher than the weight of the rheas fed
the L and similar to the diet H.

For the body weight gain (table I),
the ANOVA analysis shows a significant
proteins level effect at 23 (p<0.001), 24
(p<0.01), 25 (p<0.001), 26 (p<0.001), 27
(p<0.001), 28 (p<0.001) and 29 week
(p<0.001).The daily body weight gain
average through the experiment was
lower (p<0.05) in the group L (92.8±8.3
g for males and 57.9±7.4 g for females)
when compared with the groups M
(133.4±1.6 g for males and 103.8±9.2 g
for females) and H (114.2±12.4 g for
males and 88.5±14.2 g for females).

The total food consumption (males

+ females), done only as an useful
information, was 218.7 kg, 303,9 kg
and 265,3 kg for the group of animals
fed with the diet L, M and H
respectively. The calculated food
efficiency ratio (food consumed/body
weight gain at each week of the expe-
rimental period were for L diet 7.02;
6.32; 5.95; 5.64; 6.64; 6.42 and 6.49.
For M diet 3.42; 4.18; 4.27; 4.43; 4.84;
4.99 and 5.12. Finally for the H diet
3.74; 3.83; 4.44; 4.27; 4.68; 5.02 and
5.24. A significant difference was
found between all the treatments for
the food intake expressed as kg/group/
day (4.26; 5.96 and 5.07 kg/day for
diets L, M and H respectively).  

The results of the present inves-
tigation indicate that a food offered to
the rheas, during the phase of high food
intake, containing proteins level of 175.4
g/kg are sufficient to support growing.

ACKNOWLEDGEMENTS

The authors are grateful to Zulma
Alicia Saadoun for English revision.
The research was partially funded by
INIA-URUGUAY (LIA 053).

Recibido: 18-9-06. Aceptado: 12-12-06.

REFERENCES

Angel, C.R. 1996. A review of ratite nutrition.
Anim. Feed Sci. Tech., 60: 241-246.

Cilliers, S.C., J. Sales, J.P. Hayes, A. Chwalibog
and J.J. Du Preez. 1999. Comparaison of
metablizable energy values of different
foodstuffs determined in ostrichs and poultry.
Brit. Poult. Sci., 40: 491-494.

NRC. 1994. Nutrient requirements of poultry. 9.

ed. Washington, D.C.: National Academy
Press, 1994. 71 p.

Snedecor, G.W. and W.G. Cochran. 1989.
Statistical Methods, 8th Edition, p. 53-57, Iowa
State University Press, Ames Iowa.

Ullrey, D.E. and M.E. Allen. 1996. Nutrition and
feeding of ostriches. Anim. Feed. Sci. Tech.,
59: 27-36.

Sitio Argentino de Producción Animal

4 de 4



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice




