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SUMMARY
Rheas (Rhea americana) were fed with peso corporal o ganancia de peso entre las
diets containing low (150 g/kg), medium (175.4 g/ dietas Hy M. Se concluy6 que, a esta edad, una
kg) or high level of protein (218 g/kg) from 22 to dieta con 175,4 g/kg de proteina podria ser
29 weeks of age. The rheas grow similarly on M suficiente para mantener el crecimiento.

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 INTRODUCTION

between the diets M and H. It is concluded that,

at this age, a protein level in diet of 175.4 g/kg The concentrated diets offered to
could be sufficient to support the growth. farm reared rheas (Rhea Americana)

were generally formulated based on

information coming from poultry or

RESUMEN most often on ostrich nutrition rules

(Angel, 1996; Cilliers, et al., 1999;

Nandies (Rhea americana) se alimentaron Ullrey and Allen, 1996). However,
con dietas con bajo (150 g/kg), medio (175,4 g/ there are many anatomical and
kg) o alto nivel de proteina (218 g/kg) desde 22 physiological differences between
a 29 semanas de edad. Los fiandtes crecieron ostrich, poultry and rhea to justify
en forma similar con la dieta M o Hy méas que con specific studies on these birds (Angel,
la dieta L (p<0,05). No hubo diferencias para 1996). The present study, the first in
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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 forthe 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.

STATISTICALANALYSIS
The data obtained (22 to 29 weeks
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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, aspecific 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
effectand 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



Sitio Argentino de Produccién Animal

DIETARY PROTEIN AND GROWTH IN RHEA AMERICANA

‘Juswiiadxa Jo yaam g 1siiy ayl Buunp ymolb smoys ou asnedaq palial sem afew auQy (50'0>d) 1sa1
Jawelry-Aaxn 1 Aq Ajueaiubis siayip ‘S1a119] JUaIayIp YlIM SueaW ay) Uwn|od syl UIYNAA "ylog 1o} S X (jana] uialoid) d Jo wbiam Apoq 1o} (S) xas 10}
S82UaJaYIp 10U a1am a1ay | *(50°0>d) 1088 oneipenb e st a1ayr =0 ‘(50°0>d) 10848 Jeaul| e sl 8layl =7 "WedRIubIS Uou =SuU "NJSFSUeaW ale sanfeA

T0'0>d 50°0>d 50°0>d 50°0>d su su su (S) ureb 1ybBiam Apog
O1‘t000>d  O1‘T000>d O1°T00°0>d O1°T00°0>d O ‘T00°0>d O ‘T00>d O ‘T00°0>d (d) ureb ybram Apog
O1'so0>d  O1'soo>d  O1'soo>d  71'so0>d  O1'so0>d  7°50°0>d 7 '60°0>d SN (d) Brem Apog

saoueolIubIS
WE€'0F90'S  (EE0F09Y  oLZ0FCTV  (¥ZOFLOE  oTZOFLLZ  o¥2O0FYZ'C ST OFGE'T so[ewa-+safel\ H
WWE0FP6'S  (EE0FIV'S  oLZ0F8OYV  (¥20FCOV  TZOFLZE YT OFLZT ST OFVO'T Sa[ewa-+saen N
e9E'0FVL'E  «VEOFIE'E  82°0F89°C  «92°0FFSC  eZ20FE6'T  «GZ'OFEZ'T  ST'0F8G0 so[ewa-+saelN 1
wVG 0TIy @S 0FOEY @V’ 0F08'E  qBE0FBE'E  @EE0F8Y'Z @ E0FG8'T  (ETOFYE'T (G =u) sjewsad
P 0F0L'S  oZPO0F68Y  oVEOFEYY  (ZE0FI6'E  lZ0FSO'E  QOE0FEQZ 6T 0FIET (G=u) sfeN (%T2) H
87’ 0F0Z'S 9V 0FTO'S  lE0FIEY  (GE'0FIS'E  0S'0FI0'E  qEEO0FST'Z  oT20FZL'T (g=u) arewad
87 0FL9'9  ¢GV'0F06'S  oLE0FE0'S  (SEOFFZY  «OSOFLV'E  @EE0FOV'Z T2 OFLST (g=u) sfeN (%8T) W
e87'0F68°CZ <9V 0F0G'C  eLE0F6T'Z  «GE'OFIT'Z  e0S0FV6'T  «€E°0F2Z'T  T20F.G0 (g=u) arewad
@VS0F09Y  @ZS0FCTV  lV 0FIT'E  qBE0FLEC  «EE0FV6'T  qlE€0FSZT  £2°0%¥85°0 «(r=u) 8le  (%ST) 1

ureb 1ybiam Apog

@T90F0E'ET o6 0FESTT 09 0FSEZT 09 0FT6TT 9SG 0F00TT 85 0F8Y 0T qE€S0F6S6 oLV’ 0FYZ'8 S8RWaS+S3[.IN H
aT9'0FOZ VT  o6S0F8L'ET 409°0F66°CT ¢09°0FSECT ¢9G°0F6STT 8S0F6S 0T «EG0F96'6 = 7' 0FZE'8 SoRWAS+Sa[RN N
P9 OFTTTT  «29°0789°0T e£9°0FSO'0T  £9°0FT6'6  «6S°0FIE6  T90FT98  «95°0FG6°L  «0G'0FLE'L So[ewad+So[e 1
®96'0F9E'ET wEB'0FVZET oV6'0FELCT  S6°0FZECT  ¢68°0F¢V'TT 26°0F6L°0T #8'0F8Z0T 5.°0Fv6'8 (G =u) afewa
@B 0FET'ET 9L 0FEV'ZT olL0FL6'TT LL0FOSTT o£L°0F8S0T GL°0F9T'OT 89°0F06'8  =T9°0FEG.Z (5=u) slew (%T2) H
®98'0FEI'ET wES'OFEV'ET G8°0FVLCT G8°0FEZCT «08'0F6%'TT 28'0FLG 0T SLO0FPTOT  =,9°0¥2y'8 (G =u)afewa
198'0F68' VT  oE8'0FCTPT  G8'0FIZ'ET  G8'0FOV'ZT  08'0F69'TT «28°0FC9'0T GL'0F8L'6  =.9°072Z'8 (G =u)aren (%8T) N

298'0F92°0T  e£8°0F68'6  ¢G8'0F8S'6  G8°0F70G'6  «08'0FEE'6  «28'0FT9'8  «GL0FG6°L  «,9°0¥6E.  (G=u)arewasd
@96'0F96'TT q€6'0F8Y'TT V6'0F2S0T G6'0FECOT  «68°0F0E'6  T6'0FT9'8  o¥8'0FV6'L  «GL'O0FOEL «(F =u) 8l (%ST) 1
wbiam Apog
62 8z Vi 9z sz v €z 44 (s>o8m) aby

‘(pepa ap seurwsas gz e gz ap e1alp | ua eujaloud ap |aAlu (H) oy o (IA) oipay ‘(1) ofeg uod sopejuswife
(eueollawe vayy) npuey seiquay A soyoew us (6y) jelodiod osad ap eloueuel A 0sad) ‘abfe JO SY99M B 01 ¢ WO} 13IP |9A9] c_mao‘_q :._v
ybiH 40 (A1) wnipa ‘(7) moT pay (euroliawe eayy) eayd Ssjews) pue sajew ul (By) ureh ybiam Apoq pue ybiam Apog ‘| 9jqeL

. 216, p. 973.

, nim

Archivos de zootecnia vol. 56

3de4



Sitio Argentino de Produccién Animal

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

retired from the group at week 3 of the
experiment because no growth was
registered. This observationis probably
associated with a possible dwarf
syndrome, sometimes observed inwild
specimens. The table | 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 showsasignificant
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 103.849.2 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
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+ 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.
ForMdiet3.42;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 proteinslevel of 175.4
g/kg are sufficient to support growing.
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