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Effect of Feeding Rare Earth on Egg Production and Hatchability Broiler Growth
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ABSTRACT To investigate the effect of feeding rare earth (RE) on the performance of breeder hens a feeding trial with
sixteen thousands of 158 day old Ross broiler breeder hens was conducted for thirty weeks. A mixture of RE- chlorides
containing mainly La, Ce, and Pr was mixed into corn-soy based diet at two levels, 300 and 600 mg/kg, All the hens were
housed in flat layer houses and the ratio of male to female was maintained at one to ten. Dietary supplementation of the
of RE at a level of 300 mg/kg made the hens reach egg production peak higher by about 6% and earlier by about two weeks.
As a result, it made higher hatchable egg production by 3.5%. It also reduced dramatically the mortality of both male and
female breeders(P<0.05). Egg weight was slightly increased but egg quality was not much influenced by dietary
supplementation of RE. Egg albumin hight and Haugh unit were significantly improved while egg shell thickness, egg breaking
strength and yolk color were similar to those of the control. Experimental results appeared to show a good possibility that
egg fertility and hatchability were improved by feeding RE. Dietary supplementation of RE at a level of 300 mg/kg should
be acceptable but not the 600 mg/kg level for breeder hens. Further studies on the effect of RE on egg fertility and hatchability
appears to be necessary.

(Key words: rare earth, breeder hen, hatchability, egg quality)

M2 stEl e B o] Aaso] shed|, AdA Cl glo] AekE

Z7HLei 5, 2001; Zhang %, 1989, 1992, 1993; Wang 5,

AthAl 7] Lanthanide 92 18] 31 o] 9} 88ha g o] v 1991; Guo 3, 1993), #%3& 2 318 - (Wang 5, 1991),
323 S| EF(YVT 275 (S0)S T % 17) 94&E 23 ' N (Xie 5, 1991; Wang 5, 1991), HARE: Zax(Xie &,
slo] B E(#it, Rare earth)} 3t o] B ER AAES 15 1991; Zang 5, 1989; Yu, 1992) 5 <j2] A7 Azt Baug
ghe] E53 sheby 4 AV 7] Wi o5 A up lo}. 2 Shang Liu(1997)= A2 7hall tigh
o Al o] AlAAE de] 2R3 glon, o]E F R g Ho] A7 AFNES gk B uelg =), AFE 5~15%, A
AEE 1A AEH 715S YERiZ] wel AloF /% B 8T8 2~22%, T EkE 5~15%, S glef SAE 4~
< 93t ook Bokol && APy}t el gl en 14%, A5 878 3~6%, 183 U & AS kS 3~

5% 7432 5 vk skl

aMont 5k AiSol BEAUI FEste 717

ITHDeveci 5, 2000; Evans, 1990; Hirno%} Suzuki, 1996;

Kim 3, 1984; Yang %, 1987).
NET 7hE A HES SEdEE wEE Aol
g, 7ol gt 200 ' d Mo AFo 2 A=EIT

(EDPST, 1987), 71 % 9] A2y 42 913} 322 25

T
= x¥

[e]

g elEe =8% AUtk Yang 5(1992)2 A gluta-
thione peroxidase 4>50] Z7}8leE A0 R Hol, o]H 49

g5 AT RELEN FELd 2 V1S A

" To whom correspondence should be addressed : bigtinpark@yahoo.co.kr



226 847 51 HERL) Folrt FA9) Ade &

ol

FA L,
28

fol

Ni =)
_/'\_zo o|3 A 2RSS A 89, ~EH A
AlA 712 AR 2218 23S A7 e ©
ol AN S EE Algel] 7 Fge W A
-‘Jr E—]—gO] ziﬂzh,}] /Hz]— A= _1—o] l‘:-—_o}L 754_7]_
1E 7= St tHWangd Xu, 2003). ¥HH, Chen
(1991)& ] Sl 2 Welelote) 43w} 248 ojajstoz
A HYA 9018 7hisie] old &2 FALE AN 4
AT sl3ith o]l thaj Liu 5(2004)> 3 nano 71'H&
olgale] Ln"o] WA E colie) AE ®3eHE 573o]
SEr} 3 ATE 5 5 Ueke /FsAE HelFoin:
B9 AL 27 At ARl I E dae] F, 3
st FHl, A7F F Tl wek 1 F¥ gk 24 29
Ao, ZpFeluy 71Ee] Yatido] 28] AYa e FAH
FEo vlxx] £ ] Ti= AA vERE & vz 8%
UH(Shang3} Liu, 1997; He 5, 2003). ©|A|7}#] Eid 3 EQ]
el U@ ATE BF FF4 o]Foizl Aoln, ol
A= A 7k el EE 7hed Polnl Aztetn Yzt
2o, lEe £ aelm B ME Asu AR 220
AE 2o gt e 4 JEXE o 4 gtk 2 a1
FA g slEe] A8 Hrt gl %4731 A7 2S¢
ohn7] $fsted A3

r)l

e By
g P>

k&o?,ii&ﬂl

-7
L

HI

4_. r‘o

RS

15823 % Ross 2% %% 27 £ 16315 HE JES
TR = ti@Tol = 7THhE 8,155, 8| E 300 mgkg
AVR A7FTFE 4uHEo) 4,583—,—, 2E]3 8l E 600 mgkg Ab
B A7 ol 3utEo] 349345 v to], Ak A)A) S}
7] A& 20024 99 7D EE 2003d 49 8L HA] 30 F
< AFFAE S AT FE(S) FAE oF HIEOl
10:10] =5 WAkl on], o] 52 B5 PAfelA A&t
Ak B AlgeA] gzTret AeTFEe] AE T8 o ut
B 7 MR OE RS AIEE AR v et g

o] 18 F8il gI7] wFolArt
AlE AEe S-S 952 NRC AFF E5(1994)
o] YUAi Q7o) HEE vl el o (Table 1), & AF
o AH83t S Ex F5 U gad A% “ETFF I ERES
APERE 748 £% 99.9% o]4ke] o135 E(RECL) £
E(LaCl; 36.52%, CeCl; 28.14%, PrCl; 11.24%, 7€} 8 &
A 24.11%)01%) o, Algol F1F 4o|EE zeolited} <fJH]

S ok

ARge v o
welel, W 2w

Hrresint Ahg gels

Ross =4 &

7‘-)\ A
S R

g3k The 7% AL AR kg@ 3003} 600 ppme] E =
A@A e B AZl F3
Abg AH Fel wet Ag Fedsiaitk

13} 9 F U gk At 23] AA 3

& @4 939 Q=

Table 1. Basal diet formula and composition for broiler breeders

Ingredients 24~26 weeks 27~53 weeks
Com 52.0 59.0
Soybean meal 14.5 19.5
Wheat bran 14.7 1.00
Wheat 5.0 5.50
B iEx 2.8 2.70
Limestone 571 8.00
TCP 1.28 1.50
Salt 0.17 0.15
Lysine 0.10 0.08
DL-methonine 0.20 0.22
Vitamin premix’ 0.13 0.15
Mineral premix’ 0.10 0.12

Chemical composition3
ME(kcal/kg) 2,670 2,750
CP(%) 16.00 16.00
Methonine(%o) 0.46 0.48
Lysine(%) 0.80 0.82
Ca(%) 2.70 3.60
P(%) 0.65 0.60

Provided per kilogram of diet: vit. A, 5,500IU; vit. D, 1,100
1U; vit E, 11IU; vit By, 0.0066 mg; riboflavin, 4.4 mg; nia-
cin, 44 mg ; pantothenic acid, 11 mg(Ca-pantothenate, 11.96

mg); choline, 190.96 mg(choline chloride 220 mg); menadi-

one, 1.1 mg (menadione sodium bisulfite complex, 3.3 mg);

folic acid, 0.55 mg;

pyridoxine, 2.2 mg(pyridoxine hydro-

chloride, 2.67 mg); biotin, 0.11 mg; thiamin, 2.2 mg(thiamine

mononitrate, 2.40 mg); ethoxyquin, 125 mg.

? Provided the mg per kilogram of diet; Mn, 120; Zn, 100;
Fe, 60; Cu, 10; I, 0.46; Ca, min: 150 max: 180.

> Calculated value.
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Fig. 1. Effect of dietary supplementation of RE on egg produc-
tion by broiler breeder hens.
(CON, 0 mg/kg; RE300, 300 mg/kg; RE600, 600 mg/kg)

Table 2. Effect of dietary supplementation of RE on egg production by broiler breeder hens

Age of breeder hens (Weék)

RE(mg/kg)
24~29 30~35 36~41 42~47 48~53 Total
(%)
0 16.3+7.5 74.143.1 78.60.8" 74.2+0.5° 69.6+0.5° 61.1+4.8°
300 15.5+7.6 79.0+2.8 81.6£0.6" 78.2+0.7° 72.540.8 63.845.1°
600 14.9+7.4 75.5£2.9 77.5£0.9° 73.0£0.5° 68.5:0.4° 60.4+4.8"

Values are means+standard error.
Means for groups in homogeneous subsets are displayed.

* Values with no common letters are significantly different between RE supplemental level(P<0.05).
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Table 3. Effect of dietary supplementation of RE on mortality of

broiler breeders

Treatments(mg/kg) (%) £(%)
0 25.39+2.04 5.38+0.24°
300 16.96+3.63 2.88+0.04°
600 26.4744.78 4,90+0.45"

Values are meanstSE

Means for groups in homogeneous subscts are displayed.

** Values with no common letters are significantly different bet-
ween RE supplemental level(P<0.05).

Table 4. Effect of dietary supplementation of rare earth on egg quality

Treatments Eggshell breaking Eggshell : Albumin .
. Egg weight(g) Yolk color . Haugh unit

(mg/kg) strength(kg/cm) thickness( 1 my) height(mm)
0 4.47+0.06 377.88+2.77 64.4240.39° 8.69+0.09 7.420.12° 83.96£0.75
300 4.30+0.06 372.17+3.35 65.77+0.41° 8.85+0.07 7.80+0.13° 86.31+0.74°
600 4.43+0.07 381.17+3.13 65.88+0.41° 8.75+0.08 7.90+0.15% 86.58+0.85

Values are meanstSE.
Means for groups in homogeneous subsets are displayed.

* Values with no common letters are significantly different between RE supplemental level(P<0.05).
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Table 5. Effect of dietary supplementation of RE on egg hatchability.

Treatments(mg/kg) Unfertiled egg Fertiled egg Dead egg Hatchability Hatching/Placing
o)

0 5.03+£0.16 94.10+0.52 3.49+£1.32 94.55+1.66 88.97+1.07
34 weeks 300 4.5440.03 93.64+0.02 4.44+1.10 93.13£1.20 87.21+1.15
600 4.95£0.03 93.61+0.07 4.56+0.47 93.59+0.45 87.1540.35
0 4.8340.04° 93.58+0.17° 4.1340.21 94.17£0.34 88.13£0.48"
38 weeks 300 3424023 95.11+0.22° 3.54+0.23 94.68+0.12 90.05+0.09°
600 4.09+0.16° 94.47+0.07° 4.09+0.01 94.31+0.15 88.89+0.11°
0 9.94+5.48 88.92+5.46 3.80£0.47 93.06£0.30 82.75+5.35
50 weeks 300 9.60+8.40 86.90+8.17 3.48+0.65 93.53+0.04 81.2847.68
600 9.65+4.10 89.13+3.83 3.84+0.22 93.26+0.30 83.05+£3.84
0 5.95+1.63 91.73+1.56 3.86+0.33 93.85+0.45 86.10+1.67
Total 300 5.96+2.35 90.08+2.88 3.76:0.33 93.77+0.36 84.48+2.77
600 5.57+1.44 92.01+1.28 4.2240.17 93.40+£0.22 85.94+1.32

Value are meantstandard error.
Means for groups in homogeneous subsets are displayed.

*» Values with the different superscript with a column differ significantly(P<0.05).
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