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ABSTRACT

The experiment was conducted to determine the optimal protein level for post
molting hens. Laying hens at 79 weeks of age were induced to molt by fasting until body
weight drop to 25 — 30 %. They were fed with rice bran for 10 days. Each group of laying
hens was received diets containing protein at levels of 10.00, 12.50, 15.00 and 17.50 %
for 4 weeks. Non induced molting hens in control group were received diets containing
15.00 % protein. After protein treatment period, laying hens in all groups were fed with
conventional layer diet. Egg production and egg quality, the digestibility of nutrients
after feeding conventional layer diet for 14 days and ileal microscopic anatomy after
feeding diets containing different protein levels for 4 weeks were observed. The results
showed that the use of dietary protein levels at 12.50 and 15.00 % tended to show
higher egg production than those of 17.50 and 10.00 %, respectively. In consideration
with egg quality among the groups, the results showed the similar phenomena as egg
production results. The digestibility of nutrients tended to be maximum when the laying
hens were received diets containing protein at 15.00 %. The groups of diets containing
protein at levels of 12.50, 15.00 and 17.50 % tended to show the villi number, villus
height and area, intestinal epithelial cell area and cell mitosis number higher than those
of control group and the group of diet containing protein at 10.0 %. The present study
indicated that dietary protein levels influenced post molt egg production and egg quality
after induced molting. In comparison with diet cost, the optimal protein level for laying

hens after induced molting should be 12.5%.
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AR LI

lulnda

(A1)

NN

A o o o

* pqaat UL ALA LN A UN NE NI AL ANAWE AN LANFANNRE N NTRIRNATY N80 5

o

(P <0.05)

o ]

vAsiuiAmNLANANgeE e iTdn AtyEanneania

o [ %

' dl v A dld o
** Aaay LA Na NN

(P <0.01)



15

15-
= a
(a4
=
£ 101
(Y
&
-
= 51
(a4
=
(o
°@
0
1-
£ TR
S —
e  0.91 —
5@; —
& —
(= ——
S —
a —
& 0.8- —
&7 ——
= —
(_ ]
=
<« —
0.7 —
1045
N
&
S
< 0.1- —]
& = —
& —
(= By ——
Z Lt =
= 0.054 ey —
< L6t
(= —
TS S —
- g =
0 5 —]

77 nauadunu NI 13au 10.00% [N nguowig 1sau 12.5.0%

B nguenis llsau 15.00% B nguetnis llsau 17.50%
UNELUR

o o v

* nelurienEaneennumAeiui AN uuanssa e ldag Atynieatia (P < 0.05)

A A o a a dy Aa a o o Y
suamnn 1 msmaﬂuuﬂmmmma"la mmqwama"la a Wu%ﬂ)ﬂlﬂﬂ’)ﬁﬁﬁﬂl@ﬂﬁWiﬁ

<] 1 = o VYo a 1% = o o
Laﬂﬁjuulﬂlaflllﬁ@\iﬂqﬁ‘iﬂﬁ‘ﬂﬂqﬁqimﬂﬁ‘gﬂﬂu @qgiﬂ?mulluﬁ‘gmﬂ AN 7 N



16

120-
NE a
= 1154 ab
s ab
&  110-
(a4
(X
=
w9 105-
&
(A
b
=  100-
[l
3
<
1= 95-
=
Aﬂg
90
770-
— a
= 760- 9
(a4
=
€ 7501
<
g 7404
%
< 730-
<
=
& 7201
5
-3 710
=
& 700A
690

77 nquaiunu NI 13au 10.00% [ nguowig lsau 12.5.0%

B nguenis llsau 15.00% = nguenns llsau 17.50%
UNELUR

! o [ v A ]

= ne Uy e uFAiuiaAnuuanssatelitadn Anyganieada (P < 0.01)

Aa o

A A dy Aa s A A o s LY
sUnnn 2 ﬂﬁL‘ﬂﬁﬂull‘ﬂﬁ\ﬁ/‘luﬂN’Jﬂlﬂ\il“]ﬂﬁﬂ!ﬂﬂﬂﬂ?ﬁ?ulﬁ LAZATUIULEAANUNITULIAILUY

Q
1

TuTngavesdr I&andulo@eundsnsliuamsisyneudaallsiiulusziusing o i



17

9w lnndantsiedunanauldsuetnsnlsznausaeldsfin  10.00 % wd9mn
Tinanaa lduazauninldanasiy - downtladunanznisanamamin liuananuedtuaes
aiallsRulNnan (Okumura and Tasaki, 1969) WATUEANINILNALUAAIWIUAZ NS
v 1 dl [ % 1 £% d” o/ o o o 21/ 1 1
afvauludinasuannlvingaeanly (Rose, 1997) wananiudsnsTiaAuNAnuTiLu I
arfvminga dudndu wudnfeld  wazsminvietnlanasetinedniay (Brake and
Thaxton, 1979) aawlunalildsfiuluainnszsy 10 % duldiieanasaninufiaan1saes
wilingdeeldllsmulunisaialiatioresiranissauisnisa¥eaulnadldanysam iy
dll 1 o o o/ dl 3 £% del o/ 901 o o/ %’ o o
el luseninanaleAundnuy e linnsudaresinmsinfanasinuineduny
[ % 1 £% o a [ % 3’/ =S ] 1 a 1 1 [ o o o
senanalvindunnflulng  Awiuasdenasenanas luazanuninlanainisisdundnnuly
= [% o o a o 1 o a a a o
srezenn INdenAdednuaeWda lauazauaunisuLsauuL I IngalusinesUingu
1e9adaneInguuN N liiuemnaNlszneudonllsiu 10.00 % HAAgaEedauiLn
naunaany dounstinulnnainisisdundnauldiuemilsznausaatilsiu 17.50 %
wdoin Winandnlduazanuniwldanasiu  uaadliduinllsiuluawsiissdy 17.50 %
. y o el 2 WD L. vy
duseauinuanusiasnisraaus e ldsunistiedungnan. fatlanadiadaniainiduno
TsAununniiunessnalinianangsn uay wenluibiannn A Okumura and Tasaki (1969)
=R 1 dﬁl dl o 1 Qd‘ Yo dl v = 1 [ % 21/
TaAnEnuInluiieitafunaz inrealidnfinlasuaunsidsynausos lsRuunnsnafuil
- a = == o A AN Yo 2 ~
Hlsununangn uar ueanlutles inausNszAuTdsaulua s e Tnasziuuenluie
aziintuetinaiulidn lulanlasuldsinluenislussauninngn 15 % Aansssy 20, 30
Az 40 % @auszaunsngsniuaziinetinednauiie nlasullsauluaimsisziu 30 uas
40 % matiy szaultlsAnluanunsuininuANsasnisredusliam lisuLas lnaasudln
o/ [ o/ o d’ 1 1 a v o o 49( dl o o = al
waIN9TNALNARIUTveg luanwliUnfsesiuninaueanidaansagsn way el
[ 1 dl | Y o ] 1= a a o % a a o
Fanang dvanadana lERusazlnrasud lnimnutialng Anlddss@nsninnimnanuanag
Tuszezenn Asdenasionananld Auunawla uaznistealivesinauznainisieAundnuu
. z
sadsngunanimaaeil
anuanianaaadaziiuduslilulszmalnedeag luanFouiu- Annsneusuadse
nstlsAunaprulusunanan liuazAun wla lkuanssanud i luwnuiesnung - Aaii
o aa o o o % 2’/ 1 a 1 QJA;II 1
nsasNsAuNAR LN sve Al luaafauiy Wiaziialsylamibamnsamnsgiaesln
|- , & v v = ad o o o ~ o M o
duasnetle  adnelsAnudesiasdinis@AneudtisAuadnautusnzan Ll in luanfeu
siali TsaanAdeaiLN1TANHIT8s Monteiro et al. (1971) Nseylddnluaninivunluaniou

T o @ v A as o o o | A § vl o X o o
uu@’]Lﬂum@\imﬂqﬁ‘ﬂ’WQﬁﬂqﬁ‘u\ﬁﬂum@@mugﬂLLuUiﬂN °'| LW@QLVNV’W']NLVN'];’@NQ\?%H ANUTU



18

ansdviLusdiivdnstiedundnaiy ?:ﬁu‘iﬂ?ﬁuslumm?ﬁl%ﬁmmgiwﬁw 12.50 D
1500 % Tnenssesldasinausdunliuafigaileu|ildfuemsfidaznaudan i
15.00 % zq'faum:“Lﬂ?qlﬂwmmz‘q“m:rmzwm@ﬂwﬁmmmzﬁﬂﬁtﬁn@'quﬂ,@ﬁﬂuwmﬁ mjuﬁ‘lﬁﬁ
ansfidszneudanlilaiu 12.50 15.00 waz 17.50 % Ruualiuinlfiduniala Arugs

-

& da a o X da 4 a oyy 0 L e =
LASWUNHNITBANINAA wuwmmmm@mﬂ@ummim Lmzmmummmmuuﬂsﬂmzﬂu

3

a a rdl a [ 3 1 1 1 dl Yo dl v =
U?LQMV’]?‘]JVW@’]H‘II@\‘]Q@@@ Qﬂﬂqqﬂ@‘ﬂﬂf}ﬂ@ﬂLL@Zﬂ@NVIi@?‘U@’]V’]?‘Wﬂ?&ﬂ@U@Qﬂiﬂ?lﬂu

N0 = = g [y

10.00 % AT lUNIINANTNDNAUNUAIUAIMNANe  NFldanrINUssnausnaTisfu

q

= = o o M o o o o = P o
1250 % NWJ’]NL‘I)IN’]:??NNVIZ‘;ﬂ@’]ﬁﬁ“i_lLLllllﬂ‘M@ﬂﬂ’W‘J"LNﬂ‘LlN@@?.IM"‘NSLTW@Lﬂﬂ\‘iﬂ‘].lN@ﬂW?Vlﬂ@‘ﬂ\‘l
. dl 1 i 1 o v o o = £ = dl
289 Hoyle and Garlich (1987) 7invuaudlnnaanistieAupanauiaAnNFaanisiLlsaun

sLU 12.4 % Ipsidaidaniunlalafiungesi 5.0 % 1a9sesulilamu.

a1

Qq

nnsleAuNdnautsliusd inndun Wnanam |

dldd 2// % o 1 o
nAanA UG I S THEN
Ausnwlalinan  wazuniansaunfesiuustuamsuan seaulisaunmanzanluaiing

gaqud lnnaan1iaAuaanaLAs1ERTLaL 12.50 %.

LANH19D198
JRNANR A399304. 2546, InTUANEAFARSTIN. ARt mAtlainNIdRS AniHARNITNNNS
nEmRs Junanenae s, el 382 .

qyiFl 73. 2540. WANANIIINUELNIINAASY WAZNILATITINUITENNERT. N1ATT
wAlLlaENNERT AneRARNTTNNINERAT  NUAnenaaunls, [Waelud. 194
.

Al-Batshan, H. A. ; S. E. Scheideler ; B. L. Black ; J. D. Garlich ; and K. E. Anderson.
1994. Duodenal calcium uptake, femur ash, and eggshell quality decline
with egg and increase following molt. Poult. Sci. 73: 1590-1596.

Alodan, M. A. ; and M. M. Mashaly. 1999. Effect of induced molting in laying hens on

production and immune parameters. Poult. Sci. 78: 171-177.



19

Baker, M. ; J. Brake ; and G. R. Mcdaniel. 1983. The relationship between body weight
loss during an induced molt and postmolt egg production, egg weight, and
shell quality in caged layers. Poult. Sci. 62: 409-413.

Berry, W. D. ; and J. Brake. 1987. Postmolt performance of laying hens molted by high
dietary zinc, low dietary sodium, and fasting: Egg production and eggshell
quality. Poult. Sci. 66: 218-226.

Berry, W .D. ; R. P. Gildersleeve ; and J. Brake. 1987. Characterization of different
hematological response during molts induced by zinc or fasting. Poult. Sci.
66: 1841-1845.

Brake, J. ; and P. Thaxton. 1979. Physiological changes in caged layers during a forced
molt. 2. Gross changes in organs. Poult. Sci. 58: 707-716.

Garlich, J. ; J. Brake ; C. R. Parkhurst ; J. P. Thaxton ; and G. W. Morgan. 1984.
Physiological profile of caged layers during one production year, molt, and
postmolt: egg production, egg shell quality, liver, femur, and blood
parameters. Poult. Sci. 63: 339-343.

Holt, P. S. 1992. Effects of induced moulting on immune responses of hens. Br. Poult.
Sci. 33: 165-175.

Holt, P. S. ; R. J. Buhr ; D. L. Cunningham ; and R. E. Porter, JR. 1994. Effect of two
different molting procedures on a salmonella enteritidis infection. Poult. Sci.
73:1267-1275.

Holt, P. S. ; and R. E. Porter, JR. 1992. Effect of induced molting on the course of
infection and transmission of Salmonella enteritidis in White Leghorn hens of
different ages. Poult. Sci. 71: 1842-1848.

Hoyle, C. M. ; and J. D. Garlich. 1987. Postfasting dietary protein requirements of
induced molted hens. Poult. Sci. 66: 1973-1979.

Hurwitz, S. ; E. Wax ; Y. Nisenbaum ; and |. Plavnik. 1995. Responses of laying hens to
forced molt procedures of variable length with or without light restriction.

Poult. Sci. 74: 1745-1753.



20

Koelkebeck, K. W. 1991. Molting programs for layers: effect of dietary protein and
methionine and length of fast on post-molt performance. Poultry Advis. 24:
49-51.

Koelkebeck, K. W. ; C. M. Parsons ; R. W. Leeper ; and J. Moshtaghain. 1991. Effect of
protein and methionine levels in molt diets on postmolt performance of laying

hens. Poult. Sci. 71: 434-439.

Koelkebeck, K. W. ; C. M. Parsons ; R. W. Leeper ; and J. Moshtaghain. 1992. Effect of
duration of fasting on postmolt laying hen performance. Poult. Sci. 71: 434-

439.

Lee, K. 1982. Effects of forced molt period on postmolt performance of Leghorn hens.
Poult. Sci. 61: 1594-1598.

Lee, K. 1984. Feed restriction during the growing period, forced molt, and production.
Poult. Sci. 63: 1895-1897.

Maneewan, B. ; and K. Yamauchi. 2004. Intestinal villus recovery in chickens refed the
semi-purified protein-, fat- or fibre-free pellet diets. Br. Poult. Sci. 45: 163-
170.

Mccormick, C. C. ; and D. L. Cunningham. 1984. High dietary zinc and fasting as
methods of forced resting: A performance comparison. Poult. Sci. 63: 1201-
1206.

Monteiro, N. M. da C. ; A. N.de. Andrade ; D. P. P. de S. Britto ; J. F. Guimaraes ; D.
Sinzato ; and F. A. Costa. 1971. A comparison between forced and natural
moult in White Leghorn hens caged at two different densities. Pesq.
agropec. Bras. 6: (4) 33-36.

Moore, R.W. ; S. Y. Park ; L. F. Kunena ; J. A. Byrd ; J. L. McReynolds ; M. R. Burnham ;
M. E. Hume ; S. G. Birkhold ; D. J. Nisbet ; and S. C. Ricke. 2004.
Comparision of zine acetate and propionate addition on gastrointestinal tract
fermentation and susceptibility of laying hens to Salmonella enteritidis during

forced molt. Poult. Sci. 83: 1276-1286.



21

Naber, E. C. ; J. D. Latshaw ; and G. A. Marsh. 1984. Effectiveness of low sodium diets
for recycling of egg production type hens. Poult. Sci. 63: 2419-2429.

Okumura, J. ; and I. Tasaki. 1969. Effect of fasting, refeeding and dietary protein level on
uric acid and ammonia content of blood, liver and kidney in chickens. J.
Nutr. 97: 316-320.

Porter, R. E JR. ; and P. S. Holt. 1993. Effect of induced molting on the severity of
intestinal lesions caused by Salmonella enteritidis infection in chickens.
Avian Disease 37: 1009-1016.

Rose, S. P. 1997. Principles of poultry science. Biddles Ltd., Guildford, England. pp 59-
62.

Ruszler, P. L. 1998. Health and husbandry considerations of induced molting. Poult. Sci.
77:1789-1793.

Summer, J. ; and S. Leeson. 1977. Sequential effects of restriced feeding and force
molting on laying hen performance. Poult. Sci. 56: 600-604.

Togun, V. A. ; J. |. Okwusidi ; O. A. Amao ; and S. U. Onyiacha. 2004. Effect of crude
protein levels and follicle stimulation on egg production of aged hens. Niger.
J. Physiol. Sci. 19: 77-81.

Tona, K. ; F. Bamelis ; K. B. De ; V. Bruggeman ; and E. Decuypere. 2002. Effect of
induced molting on albumen quality, hatchability, and chick body weight
from broiler breeder. Poult. Sci. 81: 327-332.

Webster, A. B. 2003. Physiology and behavior of the hen during induced molt. Poult. Sci.
82: 992-1002.



