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Table 1. The composition and calculated value of nutrition contents of experimental diets

Experimental diets'

Items
A B C D

Ingredients %
Yellow corn 56.5 51.05 47.8 42.6
Soybean meal 3 8 6 13
Fish meal 7 9 4.5 4.5
Soybean oil 0 0.5 0 0
Wheat bran 3.5 2 1 0
Rice hull 9 9 12.5 11
Alfalfa 15 15 22 23
Salt 0.7 0.7 0.7 0.7
Oyster shell, ground 1.2 1.1 1 1
Calcium hydrogen phosphate 2.7 2.5 3 2.9
DL-Methionine, 99% 0.4 0.35 0.45 0.4
L-Lysine, HCI 0.6 0.4 0.65 0.5
Vitamin premix 0.2 0.2 0.2 0.2
Mineral premix” 0.2 0.2 0.2 0.2

Calculation data
Dry matter, % 90.4 90.2 90.7 90.5
ME, kcal/kg 2,650 2,654 2,503 2,497
Crude protein, % 14.1 17.1 14.1 17.1
Crude fat, % 3.1 3.5 2.75 2.81
Crude fiber, % 9.5 9.6 124 12.3
Calcium, % 1.62 1.62 1.61 1.6
Phosphorus, % 0.96 0.97 0.94 0.99
Available phosphorus, % 0.81 0.82 0.82 0.82
Lysine, % 1.37 1.36 1.38 1.42
Methionine, % 0.74 0.74 0.75 0.71
Methionine + Cysteine, % 0.95 1.04 0.94 0.96

" A formula contained ME 2,650 kcal/kg and CP 14%, B formula contained ME 2,650 kcal/kg and CP 17%, C formula
contained ME 2,500 kcal/kg and CP 14%, D formula contained ME 2,500 kcal/kg and CP 17%.

" Each kg contains no less than: Vitamin A 8,000,000 IU; Vitamin D, 2,000,000 IU; Vitamin E 10,000 IU; Vitamin K, 2 g;
Vitamin B, 1.5 g; Vitamin B, 4 g; Vitamin B, 3 g; Vitamin B,, 0.007 g; Niacin 30 g; Pantothenic acid 15 g; Folic acid 0.9 g.

" Bach kg contains: Fe = 80 g; Cu = 10g; Mn = 55g;1 = 03g;Se =2 0.1g;90g = Zn = 45g.
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3938 ¢ J7 66.72 g ¢
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Table 2. Average daily feed and protein intake of ostrich juvenile in each treatment from 3 to 10 weeks of age

Experimental Weeks of age
diet' 3 4 5 6 7 8 9 10 3—10

Average daily feed intake, g/daily

A 133.57 223.93 139.43 284.21 293.64 348.64 603.50 545.57  321.56

B 160.71 339.29 239.57 418.76 562.86 652.48 698.86 934.10  500.83

C 149.79 271.71 175.21 265.79 296.57 393.71 482.71 44543  310.12

D 149.50 313.39 295.86 499.54 400.50 481.00 657.79 671.79  433.67
Average protein intake, g/daily

A 16.90 28.34 17.65 35.97 37.16 44.12 76.38 69.05 40.70

B 24.64 52.03 36.74 64.21 86.31 100.05 107.16 143.23 76.80

C 19.02 34.5 22.25 33.75 37.66 49.99 61.30 56.56 39.38

D 23.00 48.22 45.52 76.85 61.62 74.00 101.20 103.35 66.72
Average protein intake, g/daily

Cilliers™ — 52.48" 52.48" — — 11929 119.29° —

' The abbreviation of alphabet the same as in Table 1.
" The protein intake for 30 and 60 days of age, respectively.
™ The same as in Cilliers (1994).

A S 4R EI RS BB SEI ER B T 0 IER 3 Fos » N 6 B2 BN A HEOE SRR HE 28E
78 > ME TRUEREE - H ME Bl CP 2 B X R EA - stip AR S 40 i s Bl gy EE R 3
B 6 Al - B 4HASERZE EH N HAMAHR] (P < 0.05) - sER&S RIS » S4HAGE 771 5 9.82 kg ~ 18.01 kg ~ 9.26 kg
e 1331 kg » AxEEHY B 43T P22 C4HAY 2 5 (P < 0.05) « 24~ 6~ 89 J 10 HEIF SR EHBE AR
B - D4MEHZE SN A~ C4H » Hrf B4 ERR(E > 10 88K A~B~C D Z4METH R 1.70kg ~ 2.82
kg 1.32kg 2 2.15kg = 3 — 10 AR PHbe 8437k 1.06 kg ~ 2.01 kg ~ 1.03 kg J% 1.46 kg +

Cilliers (1994) FYI5T > BR 30 HER (494 — 5 EE) BiEE 2 ENERIE 5 52.48 g > 60 HER (498 — 9 /FER
LTy 11929 ¢ o BBTE ST % 4.00 kg B 11.00 kg 5 A3RBR 4 — 55 A~ B~ C ~ D JEEI4 P92 (A EHEIUR S
P By 37.16 g ~ 70.39g - 45.63g Bi1 70.97g » B EE 5 2.80 kg ~ 4.22 kg ~ 2.93 kg 2 3.86 kg © 8 — 9 MEES HYE [ E
HU& fy 82.31 g~ 153.63 g~ 80.64 g B 124.60 g » B85 7.22 kg ~ 13.67 kg ~ 7.18 kg J% 9.93 kg o DISPH9%E (4
WEME - TLAEHAEE CP 17% 24054 (B ~ D 4 ) HE A ERAE B A Cilliers (1994) 2 5ERs5 5% - 1 CP
14% Z#15A1 (A ~ C &41) R/ - AESEEJTIH » (£ B 4HASEEEEE Cilliers (1994) 2 itEnss R - BnARln 2 BB -
HAE BRI ATEER K Cilliers (1994) 7 slBagl 5 -
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Table 3. Average weight, weight gain and mean squares in the analysis of variance of ostrich juvenile in each treatment
from 3 to 10 weeks of age
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Experimental diet'

Mean squares

Weeks of age
A B C D ME CP MEXCP
———————————————————— Average weight, kg/week --------------------
3 1.75 2.26 1.91 2.09 0.00 0.48 0.11
4 2.48 3.48 2.60 3.15 0.04 241 0.20
5 3.12 4.96 3.26 4.57 0.00 8.94 0.31
6 4.09° 7.09° 4.17° 6.16"™ 0.17 22.00° 1.35
7 5.03° 9.28° 5.45° 7.18% 1.07 30.10° 6.85
8 6.31° 12.13* 6.42° 8.69° 5.81 53.86" 14.49
9 8.12° 15.20° 7.94° 11.16° 9.60 88.25" 18.40
10 9.82° 18.01° 9.26 13.31° 15.60 124.95” 23.00
3—10 5.09° 8.56° 5.13° 7.04% 9.92 208.86" 24.12
----------------- Average weight gain, kg/week -----------------
3 0.54 0.97 0.69 0.94 0.01 0.46 0.03
4 0.73° 1.22¢ 0.70° 1.07% 0.04 0.74 0.01
5 0.64 1.27 0.65 1.41 0.06 1.86 0.00
6 0.97° 2.13° 0.91° 1.59% 0.16 2.89" 0.33
7 0.94 2.19 1.28 1.02 0.39 0.63 2.17
8 1.28° 2.85° 0.97° 1.51° 1.89 3.43" 1.37
9 1.81% 3.07° 1.52¢ 2.47" 0.47 422" 0.31
10 1.70"™ 2.82° 1.32° 2.15% 0.73 3.18" 0.32
3—10 1.06° 2.01° 1.03° 1.46° 1.51 14.47° 1.73

"¢ Means within the same column without same superscripts are significantly different (P < 0.05).
' The abbreviation of alphabet the same as in Table 1.

" Means P < 0.05.
* Means P<0.01.
" Means P < 0.001.

R4 Ryt 3 & 10 BAYETREEEE (Feed conversion ratio, FCR) « B]LUEE] B &l 9 #ife Z Ay FCR &
FE2 DUT > B =2HE AR E RS - (5 K240 3 22 10 28HY FCR SPIAE » B4 5 2.09 ~ 1.68 ~ 2.16
2.00 > DL B &iffE > D &R > C gz » Cilliers (1994) HURFFERDT » BERIEHHEE 2 Ak (8 #ilk ) 1Y FCR &Y
Fo 20 BAATGABREE AT -
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Table 4. Feed conversion ratio of ostrich juvenile in each treatment from 3 to 10 weeks of age'

Experimental Weeks of age

diet' 3 4 5 6 7 8 9 10 3—-10
Feed conversion rate (%)’

A 1.72 2.14 1.53 2.05 2.19 1.90 2.33 2.25 2.09

B 1.16 1.94 1.13 1.38 1.80 1.60 1.60 2.32 1.68

C 1.52 2.73 1.88 2.04 1.62 2.83 2.23 2.36 2.16

D 1.11 2.06 1.47 2.20 2.74 2.22 1.86 2.19 2.00

' The abbreviation of alphabet the same as in Table 1.
* Feed conversion rate = feed intake (g)/weight gain (g).
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Table 5. The feed cost of ostrich juvenile in each treatment from 3 to 10 weeks of age

Experimental diet'

Items

A B C D
Feed cost (NT/kg) 18.55 20.6 18.06 18.91
FCR® 2.09 1.68 2.16 2.00
Gain weight cost (NT/kg) 38.8 34.6 39.0 37.8

' The abbreviation of alphabet the same as in Table 1.
* Feed conversion ratio.

II.

III.

Robabeh et al. (2015) DL ME 2,665 kecal/kg £ CP 21% 7 GE g 1 THI5E > f5H 6 BE IV EREEL B S5 — 6
kg - BUAGUER AR ME (E.2 A ~ B Wi4H (ME 2,650 keal/kg) §5FAHAT » 1f C ~ D Wi4H (ME 2,500 keal/kg) 2 6 —
8 LA B il Hasan-Rezaei er al. (2013) {3 ME 2,600 — 2,800 kcal/kg B3 CP 18 — 20% @945 51l o BEoh »
Azahan and Noraziah (2011) tf5H! > BESER &S E AR (CP 22.5%) i & H &7k (CP 17.5%) % » LhERE(KE
HEafE (CP 12.5%) HIBEE - HAESRaE - fMEE HeReREE -

AReABngs R CP BRI TRUER T MEsE R S EME CP ks » HASE K I BRI #E (Gandini et al., 1986;
Hasan-Rezaei et al., 2013; Robabeh et al., 2015) < {H Brand et al. (2000) FYEFZTEEER - {HH CP 17% K CP 13% 7 fi
TRERET 4 — 5 HIRMEEEZ 11 A > SRS E AR 2 2 - BURFERE AN B R EEL 280
At - B S A RIS EIGHBZE R - Brand e al. (2000) [F]HFH 25 H FR B (R AE R 690 (ME 9 MI/kg » £ 2,153
keal/kg) HIBE S HRER BB = AE B ETFE (ME 12 MI/kg » 2,871 keal/kg) SEHAHLL - AEYEAY FCR - HAE RMARMEE
EE R4 AR L2 BE > fREgRERTEESEZ SRAER AR BEMnEEERMBE ZEER
j‘g o
X FalRE fe SR T

AR e gl FE R 22 B (R ArT XAl B A R B R RE A 3 4R - B EsBa EARE(E A 1 & B 4HAVEE BSET - &CEK
BEAEITR o HEET BRI AE T » A~ B~ C ~ D BAHREEBHHRIVSE TR A1 © 0% 0 25% » 0% DL
0% ©

BEAAREERTS X B 7 G fEsE SR - (HERTATRE B TRESED - (REBSIVKERE 58 4EH
RRG%E (Dinnes, 1972; Flieg, 1973; Fowler, 1986; Fowler, 1993) - Ullrey (1983) HyfiEkE=tERIS » HARDRHEC J5 ok 44
SR E 8% BL110% » 16 EERE 8% WA 2 MEME A 3 & X MlE » MRS 10% B s 8 2 MEHE Al i
X Bl 958 - 1 Gandini ez al. (1986) 43 HIEEF 2 — 8 FEESEEE, CP 14% ~ CP 16% ~ CP 18% K, CP 20% 2 HI& >
LG5I CP 14% Kz CP 16% HY4HAI&F 1 €8 EHRIERIRE - CP 20% MY4HREIA 3 & - BURERE R - (R4 EE
BE5 I HRERE - SFERIANTREESR - BESHETRIEC T~ R RS EAEE M E T ERYELG] - [5]0F tZ H f
GEPANTRE - A A ReEE R RS M EE - AEER 1 ZEBHSH Al SEBLgFTiRE
EARI AN E Y 10.3% 2 13.3% 2 ff » HWE X W IEIPES - BURBEE ISRk e 2 R NS = 2 1E
DUk 10% 8 R 2 & - 1 Be S 4h B aa i tl ahidt ~ il & & Rl 9T
BB

Ak Ep A el B A R B d 3 2 g s AR A ~ B~ C ~ D $HE A T BB 53 7l & 18.55 7T ~ 20.60 7T ~ 18.06 7T
K 1891 7T - HEFELLLAAME 3 At 2 10 At~ FCR > BEIEEEEE | AT EREFNEIREA » 058 7 Fr
o REEREE S AN BETE 3 Ml 10 B [ > HEME—A T Z 8RR Ry 38.8 7T ~ 34.6 7T ~ 39.0 TL K
37.8 5T ¢

w
ARG - ARG T SRS e CP 17% (IS - HAERMREB S aR G

CP 14% &HAl FofE: - RE7 B 4H (ME 2,650 keal/kg — CP 17%) HHIRAYBEEE FCR BRI R E » AT ZERHRAN R (K -

I X Hl 2 %4 > DL ME 2,650 keal/kg — CP 17% JE R {E BEESAIBEACTT - RAGKHF 8 R B 2 Rt iC J5 4R oy

EARE S AR R 2 AR R - HIRENT S R REES X MR EETRECT -
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AR ITE K Z B G E SR (105 R} -2.2.1- & -L1(5)) » sl Bl R S0l & BIH S R R 0 20
4~ BFFSCRIA ~ BIRR e B E it S TR SR E - SFrE R EsR T O Bl e R Y AT
R L — Rk -
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ZEXR

SR ~ MR B - EERE  FRAESL - 2008 - BEEGIRET - EEE A LEBRRRNY - 2 - 2E -

FEER R - 2006 - GRETIREF S E LA ERECE 2R S R E RITIBER A RIVERE - BRMHIR K & REREBERR 77
G o TELHOL - TR - B8 -
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Abstract

This study was conducted to understand the effects of diets containing different protein and energy level on the growth
performance of juvenile ostriches. Sixteen juvenile ostriches were divided into four groups randomly. There were A group (ME
2,650 kcal/kg, CP 14%), B group (ME 2,650 kcal/kg, CP 17%), C group (ME 2,500 kcal/kg, CP 14%) and D group (ME 2,500
kecal/kg, CP 17%), respectively. Four groups of juvenile ostriches were reared in good condition poultry house. During 3 to
10 weeks of age, the test was implemented and the body weight of birds and the consumption of feeds were recorded every
week. Moreover, the feed intake, weight gain and feed conversion rate were calculated. The results showed that the juvenile
ostriches in group B had highest feed intake than that of other groups. In the average of body weight, from 7" week, the
juvenile ostriches in group B also had a significantly heavier body weight than that of other groups (P < 0.05), and the group
D was the second highest in body weight. Furthermore, the feed conversion rate of juvenile ostriches were 2.09, 1.68, 2.16
and 2.00 in Group A, B, C and D, respectively. In conclusion, juvenile ostriches fed on diet containing ME 2,650 kcal/kg and

CP 17% had better growth performance than other groups with the lowest gain weight cost.

Key words: Ostriches, Growth performance, Protein, Energy.
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