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T™he presemt investigation was undertelen te study
the effeet of different methods of fores wolting ea the
post ‘wolt performenee of the birds, Two strains of Vhite
Laghorn layers yast ome yeur of predustion (90 birds of
oash gtrain) were selested on the basis of uniform dedy
wigt snd regord of previcus eogg preduction, Thees dirde
wre randonly dietributed into 9 groups of 10 dvirde for
oath strain, Triplicate greups wre s jeeted to two fores
molting wethods (1) salt regtriction wethod and (1) emm~
vomtional method of fores molting. The third group vae



waintained as comtrol, Produstion eharasteristies

oueh as poreemt hom day produstiom, ¢gg quality, feed
songumption snd feed offtieieney, body wight gain/less
and peresmt mortality, were studied during the
{nitistion of the progreame md pesk produstion follewing
foros wolting, Th experimewt Basted for 1t weoks
folloving the molt to evaluste the post molt performanes,
Tosrt blood samples from the Dirds were eelleeted

st the {nfitistion of thw prograame, vhen the birds
reasind mro produstion snd ot the peak profustion
following molt to study thw dioehewieal eharesters,

It vas cbserwed that fores melting resulted
in signifieamt (P/ 0,08) inereass im poresnt hon day
produstion, iwprowd feed offisionsy and supsrior ogg
quality, Fowever feed eongumption ves slightly
tunegronsed 400 to the higher body wights md ogg pre~
Gution. The study further revealed that tw orwm
¢aletum, inorganie MM. orua pretoin and bloed
suger wre signiffeantly (P/ 0.08) dsereased during
polt (it mre produstion), A& poak produstion (pest mels )
the Jevel of theee esnatituents Wre on pef with that
of eomtrel, Towever the alkaline phosphatase astivity
Guring wolt was significently (P/ 0.08) insreased over
comtrol and eame to nermsl &t posk predustion.



Between ths two methode of fores melting ewpleyed
in this study, salt dsprivation mthod was found to
b0 puperior over the cowventiomal method of feres
polting besmise hawmg sudjested to salt deprivetion .
profused signifiesntly (FY 0.00) mere mubor of ogge,
had supsrior ogg uality and 1ass mortality vhon eempec
red vith Meng, feres molted by comventional wethed, It
vas slod cbeerved that strain 8, ( OV 300 ) was superier
to strain 8y ( AICRP en peultry ) boemise of its higher
ogg rrodustion, bWiter feed officionsy, supsrice ogg
®ality and lower wortslity, vhieh may W prodadly 6o
to gemetie petemtial of the strains,

Thus It ean B0 aomsludsd that fores molting
regults in {mpreved porforsanee of Vinis during the
sseond laying eyels sinoe it gives rest peried fer the
hons to 1o juvinsts their dody physiologienl preseases,
Salt deprivation mthod vae found to ¥ superier o the
eonventional wethod of fores molting dessuse ft has s
rapid offest, oasfp implowemtation, grester gafety end
produssd no adverss eoffeets during thw sseond laying
wele,



CHAPTER I
IR2 RODUCY YOR

Molting refers to éhwdding and remwal of fosthers,
During growving period young ¢hieks will molt and
replage thefr drowmish fluff with the festheres md
further the bYirds molt ® gum dafore laying followsd
by tight festhwr cost, Mysiclogioally the laying Yen
wolts after g full year of lgying period. This molting
{9 supposed to ' a rest period for the bdirds Yeemuse
there {9 no egg production and is intended to rejuvenste
the body prostgses for tiw next layirg eysls, Melting
proeess ususlly follows am orderly stwdding of festhers
with regpest to differert parts of body such as Yend,
neek, body (breast, bask, fluff, ebdowsn), wing snd tail,
Retursl molting requires about four momths for the hen
to shnd Ter feathers and grov a ™ov sot, Nowwer, 1t 1s
poesidls to gpeed up thw proesss through e progruame of
fores molting, that rapidly molts, favours growth of a Wy
st of feathers, thwn stimilate them to produstion,

The primary reason for fuplemwtetion of feres
molting 1o thet It vill help to overeeme the eeareity of
replestmant ¢hicke either {in commreial or Yreeder fare
and also it eosts Wes to fores moXt Wene tham to purehase



day-old ehieks and grov thwm to poimt of lay pullets,.
Foresd molting will te bemefieisl for the post ponswent
of sudssquent revival of egg produstion ven there 1s
a shump in egg priess or glut of oggs in the market

of lask of demand for comsrefial ehicks in a htehery,
Regides, fores molting results in insreaged postmolt
performance , in-proved feed effegiensy and superior
ogg querltty.

Poresd molting 1p drougt sdout by the mamipula-
tion of envirormental varisdles to stop ogg mrodustion
and regysle hen for another gsason of egr laytng, Thw
swirorasntal variadles wost of them edopted {n foroe
20lting regime involves the restrietion of deily
photoperiod, feed and vater {imtake, Other prossdures
suployed for indueing fores wolt or rest in layers
includes, use of stiovulatory drugs, dietsry alterdtien
sush ap oxesss sine, or magmesium in éiet, tnguffieient
salt or saletum ete,

This the pregemt tnvestigation hes been talen up
to study Wiwther eonvemtional fores molting wethod
(feed and water restristion) or salt deprivation wethod
1s efffeiont {n inducing fores wmolt or rest under Indiem
eonditions, Desidss, the postmolt performanse of the
bird sush as ogg production, ogg quality, feed eonsump-
tion and feed effeciduay wre also studisd,

te



CRARRER 11
REYIEW OF LITERATURE

A eritieal reviev of the availsdle litersture
on the effest of force molting om the Pt wmolt per-~
formanes of the bdirds is pregnted belev,

The egg produstion in the seeond eysls way be
80+63% of thw firet cyele as reported by Mask O North (l97R),
™e quality of egg stwl] and {nternal comtents of egx
{wproved in molted flosks. The egg eime in wolted floeks
ts larger than that {n the corregponding stages of
first cyecls,

Varicus experiwdmts have been sondugted to
induse foreed rest or pasust by substituting or redueing
oartain congtitusnts in feed vithout adversely affeeting
the normal condition of the binrd,

Blair and Gilbert (1978) studied the offeqt of
lov ealofum (0,04 peresnt) diet in laying floek fer
indusing foresd rest and conaluded that foreed pause
fe Yrought ebat in the bdirds fed on lov ealsius dist
bogauss of the redustion of the ovarian sime by sbout
80 pereemt, They chserved that tiw disasdvatage of levw
ecaletum was, it l1sad to sieletal defeets and pre-
disposed the bird to develop eage layer fatigue.



Peeding of lov salt diet for indueing fores
rest oF pmiss was studied by Whitehwad and Shemmon (1974)
to be very sffective and easy to {mplememt, Iwprevemsnt
in the egg and ehell quality wre alse cbesrved,

One of the adventages after a period of fores
molting, is sudssquent improvement im egg qu-lity,
Rurvits ot gl. (1975) deseribed an fmprovemsnt in shell
wigit per unit of surfaes ares following a foresd
molting progremms, while Summers end lscson (1976) showd
an {wprovestat in both shell deformetion and albumen
quality msasuremtnts {msedistely following a peuse in
lay induoed by water dsprivation, Whilst there was an
indisstion that stel]l deformation values were fwproved
{mmediately folloving the wolt,

An sxperimemt was condusted by Msbeth & sl. (1976)
to indieste the Influense of low salt 4ist in pmues,
Mons reosiving lov salt dist showed a progressive deslime
of egg produstion to approximstely 0 peroomt im 17 duye
snd Jwn they wre returmed to normsl dist on 23rd day
reeovery began immedistely, The feeding of lev salt
resulted in » significant deereass in dody wight end o
redustion in epeeifie gravity of egrs after the Mh dey,
Mt d1d not significsntly affeet ogg wight or wortality,



Similar findings were reported by Megin and
Johngon (1976) in bWringing sbout pmise in layers, Mens
reeuiving lov salt dfet esased the ogy preduction om
16th dxy. Upon resuming the bird on salt adequate diet
they started laying tmwdistely, There wves '
significsnt (P/ 0.06) tmprovemsmt in exx weight , slbussw
heigt snd ghwll muality, No adverm effects wre
notioced during the experimental period,

Roland and Bughong (1978) found that om returning
to production after foree molt a flosk lays egrs vith
smoother texture, strong shells and a higher pereomt oge
of thiek white than eggs laid defore wolting,

Swanson 9% al. (1978) cbeerved that foree wolting
brought adout by feed and water regtrietion resulted
in an signifiesat (P/ 0.08) inerease in gz weight and
quality,

Brake ot al. (1979) cbesrved thet fores molted
hens fed with pullet growsr ration has improved egy
produet {ion and feed corwersion Sut egy eiee and stell
quality wre not improved signifisantly,

Wasmatologieal studies on foresd molted hens
indiested insreaped KV, ¥BC eount, Meterophills md
cosncphills vhile protein and blood sugsr were redused.
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Plasms thyroxin levels were unaltered, while adrenal
eholesterol, vas slightly higher (Brale end Thaxton, 1979a),
Serus ealefum, inorganie phosphate, W I and serus slumen
wire all depreseed in dirds during wolt (Uildsrsieeve

ot 2)., 1980). Similarly, Praneis and Roberson (1960)
found a significant redustion in serum tnorganie phosphate,
potassium and sldumen, Nowsver lagtate dehydrogponase
astivity and T wro significantly inereased,
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CHAPTER IIX
MATERTALS AND METRODS

In the pregent investigation sn effort weas made
to study the affeet of different methods of fores
molting on the postwmolt performance of thw birds, T
msthods adopted for inducing fores molt wire conventional
method of foroemolting (feed and water rustrietion) amd
2 t deprivation mathod, Two straing of ‘Mmite laghora
laysrs, (533 BY 300) and Sg (AICRP, on Poultry) past
oms year of production were used in this study, Niemy
birds of eash strain wre seleeted on the dasis of unifers
body wight snd reoord of previcus egg produetion., These
birds were randomly distriduted futo 9 groups of 10 bHirde
for eash strain, Triplicate groups were subjesed to
two methods of fores molting {.0., salt deprivation (Wy),
conventional method (Mp) smd the third group (Ky) wes
maimtaimed as oontrol,

Produetion eharroterigtics such as pereent hen day
produstion, ezzr mnslity, feed sonsumption, feed efficiensy,
body wight gain/loss and peroent maortslity wre studied
during the {nitistion of trne programme mnd at peak
produetion folleoving fores molting., MWeart bloed semples
from the birds wre gvllected ot the inftistion of thw



programe, viwn the bdirds resshed sero production

and at the pesk production folloving molt to study the
serum oaleium, sorum protein, serum inorganie phosphate,
se™m alkaling phosphatase ectivity end dlood@ suger,

3.1 Methods adopted for indueing foree molt

8,1,1 Salt deprivation sethod (Nesbeth et al. 1976).

A layer retion wes formulsted without aniwal
protein and using 2 winers] mixture without galt, Birdse
were offercd the salt restricted diet (0,02 peresnt)
upto 28 days, then they were fed normal 4iet comtnining
0.48 porosmt salt t111 12 weeks to evaluate the post
molt performange,

3.1,2 Conventionsl foree molting wethod (Mask O Nerth, 1072)

Pesd and wator werc totally vithdrawm for the
£irst tvo duys. Onm 3rd day 45 gm of feed/vird snd ad LV,
vater vas given, On 4&h day no fead aad water, On Mh
duy, sem® as 3rd day, 6th day no fedd and water, Tth day
sen® as 3rd day. 8h day no feed and vater, Oth day
osme ag 9rd dry, From 10th day to 80th day the dBirde
were given 76 perocent of full feed imtake, Prom Glst day
onvards they wre offered ad 1ib, feed md water upte 18
weeks to evaluste the nost wolt perfofmmnes,



Tabls 1. Pereswmt eomposition of layer retiom

ugsd {n experiment

Retion for
Retion for
Ingredionts salt depri- m&as
vated method stthod
Metse, yollov L “
Rie® drokea 8 T
Riee polish a 12
Groundmt eake s
Pish meal - 8
T4l sake ] -
Miversl mixture | 3
Shell gris ] ]
Rovimix + +
Rovibe + +
Caloujsted eompopitice
CePe 8§ 18,10 18,18
w5, Keal/kg 2789 T Y
lysime, $ 0,64 0.0
mmmu. ‘ 0,20 0.9

v
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2.1 Egp promstion

The peresnt hen day produstion was ealsulated
at the inijtistion of the progrmme {.¢, R the end of
the firet luying eyele and wag aompared with thet of
post molt performanes of the birds (1P weeks produstion).

3.3 Exg guelfty

Bgg quality vig., egg wight, shell thickness and
Nasugh Unit Seore were determined at thw initiation of
molting prograsme and ot peak production following molt,
Nine eggs from sesch trestment wre eolleeted to resord
the sbove paramsters,

After takinmg the wight of the eggs they wre
brolen on an egg dreaking stend and the Naugh Umnit eeore
vore éstermined direstly with the help of Maugh Unit
meter, After empying the ogz ecomtemts eowpletely the
sgg shells wre IBpt over nigit ot room temperature,

The ehell thickness with shell wewbrants ves measpured

vith the halp of serewv-guage st three plagsegs of the

shell 1,8,, ot the narrov end, dread end snd in the wmiddle.
The average of thess three values fs talwn as & shwll
thislkowes.
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3.4 Peed conpumption and feed effjeiengy

Peed conmmpt ion was regorded on weekly basis,
Feed efficiengy was esleulated ag feed required (kg)
to produse dowsn eggs.

3.5 Bogy wigm

Individual bdody weightes wore regordsd st the
i{nftiastion of the fores molting progrmame, when the dirde
reaahnd sro produstion snd st the peak production
folloving wolt to salsulate thw body weight loes or
gain durirng differenmt perio<ds,

3.6 Mortality

Mortality was reeordsd for the ealsulation of
hen day egg production, feed eonsummtion and also to
know the effegt of different wethods of molting on the
tvo straing, Pogt mortes ¢xamminstion was eonducted om
all birds thet diet and the esuses of death were recorded,

3.7 Bo-heneal psresstery

To studty the effoet of foree molting on the
various bdiochewmical parawsters sbout 10 ml Blood smples
weore eollected by eardiss pumeture from 6 ®irde rsndamly
from cagh trestment and in oseh of the straine, Serwm
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VS SOPOrated by Weeping the test tude in slamt
postition &t room temperature for 4 hours, The sepere-
ted sorus was uti{lised for the egtimation of ssrum
esslsium, protein, inorganic phegphate and alkalime
phosphatase astivity., A part of the bleod eclleeted
was transferred in to a vial eontaining asticoagulemt
for the purposs of blood glusoes estimation,

Serum silsium wes ¢stimated as per the prossdure
of Clark-Collip modifiestion (1928) of Kramer - T{sdall
method (1921). Serum totz]l protein wes estimnsted
ssoording to the prosedure of Cormall ot al, (1949),

Jerus phogphorus wvas estimated as por the method of Pieke
and Sudbdbarow (1925), 3erus alkaline phosphstase

activity was estimsted acecrding to the wethod of Bodaneky
‘1932) and blood sugsP wes estimated acecrding to the
prossdure of Mslson and Somogyi (1987).

3.8 JRstisties) snslyels

T™he experimental results were sudbjegted to
statistical amalyeis according to the proesdures given in
Snedecor 2nd Coahran (1907), The dxta were subjeetaed to
randominnd dlock design £ X 8 mined fectorial anslysis of
varisnoe to datermiwe the signifieanse of poet wolt pere
formanse between the strains, wolting methods and their
tsterastion,
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CWAFTER IV
R:SUIrS

4,1 PRODUCTIOX CHARCTERS

¢.1.1 Pereewt hen day proquetion

Data on thw peresmt hen day produstion at the
post molt laying period were statistieally smalysed and
prosented {n Tabls 1, vhich revealed signifiesmt (P/ 0.08)
difforensss dus to straing and molting wethods., Interss-
tion effeets of striin and molting wvere found to b nom
significamt,

S stratn ( BY 300 ) was significantly supsrior
to ‘g ( AICRP, on Poultry) vhieh laid 4,11 peresat mere
oges than 34, RNoth thw strains of dirds showd response
to fores molting methods and were superior to the eomrel
birds (Mg). S<alt free fed dirds (ﬂ‘) md eorwent fonally
molted birds (Mg) gave 27,84 and 19,22 peresnt wore egge
regpectively over the ocontrol, It was aleo found that
the dirds vhish wre fed on salt free diet layed ¢.98
perosTt more egga than the hirds whieh were subjectsd teo
sonvert {onal fores woltine wethod,

4.1.2 sgg quality

Kgg wight, shell thickness and Maugh Unit Secre
dnta wre sudjeeted to strtistical amalysis to asess thw
offeet of various trestwents on egg uality,



Table B, Effest of fores wolting wethods on
peresnt Yon day produstion vith twe
aifferent straine

Molting wethod Nrets _w R Tateree-
L2 Se wothod

Comtrol 51.46 40.48 50.48
Salt free 68,28 63,50 64,8
Convemt{onal 61.88 88.50 60.16

Rean of strains 5,50 97.18

EN + 0.21 0.28 0.3
C.D. (P/_0.08) 0.68 0,80 W




4,1.,8,1 Bgr wight

Lt vas cbeerved that the egg wights of birds
subjected o foroe molting wethods were more as sompared
to the comtrol, HNigher egg wights of 6.42 mnd ¢.50 gn
wre reeorded vith the galt fres and somventiomally
molted dirds regpectively ag eompared to the eomtrols
(fable 2), Strain s1 regorded signifieantly higher
ege woight than strain Sg,

4.1.2,2 w1l thiekness

e dat2 on the mean #wll thickness were sttistiesally
snalysed, vhich showed signifiecant (PLO.N) differenses
dus to wolting methods and strains (Tabdle 8), It wvas
noted that the mean shwll thiekness of fores molted birds
ves wore as eompared to comtrol, The dirds on salt free
dtet 1a d thinmer ghelled egge (0.32) then eonvertionally
molted virds (0,33) while there was no signifiesnt differense
betwveen the tvo straing,

4.1,2.8 FKRaugh Unit Score

tatisticnl analysis of the Naugh Unit Seers
revealed significant (P/ 0,08) differenses &ue to wolting
and strain vhile thw intersetion effeet of wolting ond
strain vas not significent (Teble 4), Weugh Unit ecore was
superior in fores molted dirde than somtrel, While in
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Tedle 8, Effest of foree molting sthode on
oge weieht with tvo differemt etraims

Molting wethod Strein __Mem for  reteree-
wolting  ¢qom
sl Se wthod
L
Control 81,54 60,57 61,08
Comvent {onal 6T.00 64,79 68.9¢
Meen of strains 68,80 4,08
IRM by 0.28 0.% 0.48
CuDo (P[_0,08) 0.8 1,00 L]




Tabls 4, Effeqt of fores wolting methods om
shwll thiskness vith tvwo difforemt

strains
Strain -
Molting method : morting mere
] 9 -th=
1
Contreol 0.8 0.29 0.29
Salt free 0.88 o.|; O,
Conventiomal 0.8 0,33 0.8
Mean of strains o.m 0.8
sEm + 0.0081 0.00%¢  0,0097
C.D. (P/_0.08) ] 0.008 WS
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Tadle B, Effeet of foree -olting wathols en

Heaugh Unit seore with two differemt
straing
strain man for -
Molting wethod melting "::::‘
31 9 wt
Control 66,80 68,00 68,90
gll‘ free 71.60 ”um 70.10
Comventional 73,20 71.80 ™.40
Mosn of etrains 68,80 70,8%
CEM : 0.9 0.48 0.7
C.DO ('L0.0S) 1.’;! lom n

18



between two, conventional molted birds showsd higher
Haugh Unit seore (72,40) than salt free birds (70.40).
Stgnificamt (P/ 0.06) variation was obeerved with
straing, in which Sy showd higher (70,53) value tham
8y strain (68,60).

4.1.2 Peed oonmumpm ion

The data on the feed eonmumption as af'fested by
wolting wethods and gtraing were statistiecally smelysed
and pregented in (Table ¢), vhieh revesled siznifieamt
(P/_0.08) differences due to strain snd wolting wethods.

The feed sonsumption during the postmolt period
was found to be signifieantly (P/ 0,08) higher {n ease
of birds subjegted to molting as compared to comtrol.
The salt free and conventionally wmolted birds eonsumed
a higher amoumt of foed (11,20 and 10,22 gw respectively)
per bird per day than the ocortrol, S3alt free dirds reeor-
ded higher feed conspumption than the sormentionally
wolted birds, Signifieantly (P/ 0.08) higher feed eom-
susption was regordsd with 33 strain (109.88) tham
strain Sp (106.06).

4.1.4 P“! eoffie gw

3tatistically analyesd daste presented in the Tadble 7
ezhidited signifieant differences due to wolting swtheds



Tablo 6, sHrffect of forfes wmolting methods om

feed sonpumption (kg)/vird/dey with
two Aifferent straine

3train M for -

Nolting wethod solting rice
5 de sothod
Comtrol 02,8 99.08 100,78
2slt free 114,06  110.13 112,07

Moasn of straing 109,83 108,08
I + 0.5 c.42 0,5
C.D. (P/ 0,08) 1.0 1.1 w9
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Table 7, Effest of foree wmolting sethods em
feed offictonay (kg/4owen of oggs)
vith tve differemt straime

Seratn W for
Intoras~
Molting sethod - woltt n:.
1 S ot
Comtrol 2.9 2.9 2.98
Salt free 1,99 2,08 2,08
Cm‘tiu.l ﬂ.” 2.8 'o!l

¥ean of straine 2,18 r.08

8 + 0.028 0.0 0,048
C.D. (PL0.08) WS 0,11 M

2l



Pather than other fastors and intersetion, Peed
effesionsy vas fuproved vith the birds as compared to
the comrol, Improved feed effecisney was otsimed
vith salt resgtriction method followsd by eonventional
mode of molting., Both the straine did not shov sy
significant differemss, however $) vas mupsrior to 3y

gtrain,

4,1.5 Body wights

T™he data on the body wights were reeorded in the
{nitial, sero produstion and at peak produetion and were
statistically analysed and presented in Table 8, It
weg obgerved that strains snd wolting methods signifieantly
(P/_0.08) tnfluenesd the body weights st the stage of
#ro produstion, t this stage t)ere was a drastie loes
of body weights (0,3 and 0,33 kg) with conventionsl ~nd
salt free diet resgperatively as eompared to the ocomtrel,
Higher dody weight loss was chesrved vith 3, strain as eom-
pared to 3 strain,

At peak produstion there were no eignifieant
differengss &w to strains or molting wethods, Nowever the
fores molted bdirds were on par vith their imitial dody
wights {n vhieh higher body weights were regorded vith
eslt free feod birds rather than comwent ionally molted
birds, Similarly 31 was on par vith Sy strain,



Table 8, Effest of fores wolting wethods om bedy
wigits vith two 4ifferemt straime

Strain Yean for -
Molting wethod ”n:: !":2.
81 3' wet
m 1.04 1,07
2_goro produstion
Comtrol 1.6 1,68 1,61
Salt free 1,29 1.87 1.28
Convent {omal 1.26 1.24 1.28
Yean of stratme l.w 1.9
SEM 4 0.012 0.014 0.02
C.De (PLO.M) 0.088 0,048 ]
18 Pesk Produstiow
Control 1.62 1.08 1,88
Salt fres 1.67 1,80 1.3
Convent {onal 1.86 1. 1.0
moan of strains 1.69 1.88
SkEm + 0,018 0,02 0.08
C.De (PL0.0') " | ] . ]

2J



Tadle 0, Effeet of fores molting wsthods om
poroamt mortality vith twe differemt

straing
strain Moan for Iateras-
Molting wethed wolting tion
5 Se wethod
Inistal . -
AL Zere Produstiocs
Comtrol - . -
Salt free - - -
Convent tomal - 8.9 1,68
M an & lﬂ'ﬂiﬂl - ao’
3EM
A _Pegk Produetios
Comtrol 16,6 33,80 24,98
Salt free 18,8 3.0 P23,%

Convent fonal 16,6 10,00 13%,.%

Nean of etrains 168,80 25,88
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‘01.‘ ”"Il!"

reont mortality was regorded fn the initial
stage during molt and postwolt pericd. 7w dste are
pregemtad 4n Tadls 9,

No mortality wes recordod in both t!s strains =&
premolt stage. During molt a wean poresnt wertality
of 1,68 was observed vwith eonventionally wolted dirds,
vhile in the ease of grlt restricted birds and in thw
eontrol, no mortality was recorded, Durimg post molt
pariod highest mortality wae noted in eomtrol birds
followd by sonwventionally molted dirds and it vwese
comparstively less in salt free fed birds. 3, strain
oxhidited higher peresnt mortality thmm 93 strain,

4.2 BICHEMICAL CRARACTL RS

The results of various bioohwwies]l eharasters in
blood estinated at different stages ond as sffoeted wy
nolting methods and ptraing sre pregented,

4.2,1 Y%erum Cslsjum

The data on eorum eeletum (wmg pereent) ag Infl.omeed
by strains and molting methods were sttistieelly amalysed
and presented in Teble 10, Yerum onlesius somtent &t wPre
produstion was lass tham the (nitial Jevel and it wvas
influgneed signifieantly (P/ 0.08) by strains and molting
ssthods, Nigher ssrum ealefum eontemt & eoro produstion



Table 1L, Zffect of fores xolting sethods on serum

ealgtum with two different strains

2b

traia M for -
Molting wethod wolting ‘::::"
3y 39 sethed
nftla 23,00 op . 80
:t _sere Produet jon
Comrol 20,09 18,70 19.88
SIIC free lﬁom lb.m x“om
Conventional 16,88 16,70 18,78
Maan of etrains 17,96 17.78
i 0,088 0.083 0,074
C.D.(P[ 0.08) %.1% 0.186 ns
2 _Josk Produst fom
Comtrol 19.88 15,73 19,%
Sglt free 48,90 23,00 23,48
Mean of straine £2,77 21,78
3™ ¢ G, 24 0,2 0.41
CeDe (P/ 0.08) C.78 0,01 L]
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vag cbeerved vith eomtrol followwd dy salt fres

fed dirds and it vas lesst vith the comventiomally
molted birde, There was a signiffeant &ffeet of
straing on the ssrum ealeium Jovels, the values Being
17,96 and 17,73 ug pereent for straing 3, and 99
regpestively,

it peak production thers was signifieent (P/ 0,08)
difference due to wolting wethods rather tham strain
and their interastion, Nigher serum ealsium wes noted
vith salt free fed birds (23,45 mg peresmt) followed by
eonventional wolted birds (22,58 mg pereemt) and these
molted birds were gignificantly supsrior in their serwm
ealefum eontent to comtrol. Serum ealstum somtemt of
strain 81 vag on par vwith strain S,,

‘.2.2 Serun MO!&

The data on serum protein (gm peroent) as
{nfluene~d by straing and woltiny methods were statisti~
eally analysed at sero progustion snd peak productiom
(Tadle 11).

Serus protein eontemt st wero production wes less
then the {nitial and 1t wvas signifieanmtly (P/ 0.06)
{nfluenced by strain rsther than molting md thair imer-~
astion, HRigher serus protein coatent st mero produstiom



Tadble 11, Effest of fores molting methods en
serun protein with two differemt
straine

Rolting wethod

sStrain

" for -
molt ing Interss

wsthod tiem

% S
Indtial 8.90  B.70
8 Zero Produst {on
Control 5,60 5,80 5,88
Salt free 8.10 85,00 5,08
Cormemtionsl 8.00 4,90 4,90
Mean of strains 8,29 5,13
3gM + 0.08 0.04 0.08
C.D. (P/_0,08)  ©0.00 " ws
n Product ion
Control 4,90 4,70 4,00
3alt free 6,00 8,90 5.98
Conventional 5,70 5.7’ 6.‘1
Mesn of etraing 5,00 B.44
aEM : 0,084 0,047 0,08
C.D. ('Lﬁ.u) 0,100 0.188 ns
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vas regorded vith eomtrol followd hy salt fres fed
dirds nn2 1t vas least {n sonverntiomally molted
birds. Signifiearntly (P/ 0.08) higter serum protein
vas obeerved with S) strain se compared to 3y strainm,

M pesk produstion signiffeamt (P/ 0.08)
differenss due to strain and molting wre cheerwed,
A highsr protein sontent vas oheerved vith salt free
mthod (5,88 gm peroemt) followed by eonventionally
nolted dirds (5,8] gw peroent), The sePum protein
content of the comtrol birds was further deeresssd to
4,80 gm pssOeR, Sy strain had gignificantly lower serum
protein level than 3; strain,

4.2.3 3erum inorganie phogphste

The dsta on estum tnorganie phosphate (mg poresmt )
wvere regorded in thw {initial stege, mero produstion mad
at pesk production mmd statistically amalysed, The dste
are (regented in Tadble 12,

Ssrus phosphorus eontent st sero produstion ves
Jegs than thw inftial level, Straing and wolting
significantly (P/ 0,08) influsneed the ssrum phosphorus
gomtemt t the stage of wero profuction, 3alt free
method of molting wes ocomparadle with thw somvemtiomal
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Tadle 12, Effect of fores wolting wethods em
1 mie phogphate vith twe differemt
straing
Straf
Nolting wethod el ':;',',‘;; Tatorse-
" S methed
Initind Lo e
2t _tero Profustion
Comtrol ’,08 3,41 3,51
Convemtional 8,29 3,08 L7 )
Mo of strains 3,41 s
SEM .t 0,082 0,070 0.107
CoDs (P/ 0.08) 0,104 0.2%8 ]
A _Peak Produstion
Control .8 3,01 3,20
Salt fres 4,10 4,10 4,10
Comventiomal 4,16 419 4. M
Moan of straims 3.89 .
SEM + 0.08 0.037 0,008
C.D. (P/0.08) 0,008 0.116 0,184
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method and both wre signifiemntly (P/ 0,08) inferioe
to control, The serum phosphorus comtemt of wtrainm

S1 vas significantly (P/ _0.08) wore then thet of strain
Sge

it pesk produetion there were gignifisemt
(P/_0,08) differeness ¢us to strain, wolting snd thetr
intersstion and the treateents Ty (My S,) recorded
psximum phosphorus comtent of 4,16 mg percent mmong all
trostment e, Ssrum phogphorus comtent of comventional
wothod of molting was eomparible with the salt restricted
birds and bth the molted dirds were gignificantly
(P/_C.08) supsrior {n their serum phosphorus content to
econtrol, Jtrain $) recorded significamtly (P/ 0,00)
higher phosphorus content than strain 4.

4,2,4 3erum alkaline phogphatage sstivity

Tre serum slkaline phosphatase activity (Rodsnsky
Unite) asp affected by woathod of woltin- and strains were
statistically analyeed at wero and peak productioan and
the deta are pregented in Tadble 18,

it soro produstion, molting signifisantly (P/ 0.08)
affected tYw serum alkaline phosphatass astivity rather
than strains and their interastion, Conventionaly
molted bdirds reeordsd higher setivity followed by ealt



Tadle 18, :Effeet of fores molting methods om alkaliee

watut astivity (Bodameky units) with
wo different strains

Stratn o for -
Wolting wethod solting e
% S wthed
Injtis) s8¢ 8.4
2 Moo Frodustion
Comtrel 881 843 847

a2t free 10.“ 10.03 10.“
Convent{onal 10,82 10.48 10,40

Moam of strainms .04 o.M

38N + 0,09 0,041 0,08
CeDe (P 0,08) s 0.13 ]
A3 _Posk Produstion
Comtrol 84 80 8,4

Salt free LN 8,78 8,78

Wan of strains 8,70 8,81
sEn + 0,011 0,014 0,08
C.D, (PLO,08) 0,088 0,048 0,08




free fed dirds, and 1ts notivity wes lov in control
birds., There wns wo sienificrmt ef'feet of atrein
on the astivity of alkaline phosphatase; however higher

sotivity wes regorded {n strain S, than {n strain %y,

1

At peak produetion, doth the faetors and their
{mteraction affegted the astivity of alkalins phosphatase
gignificently, 9Jalt frec fed hirds reecorded higher
activity then convent {onally wolted hirds anéd doth
the molted »irds were signifieantly superior to control,

Strain 3. regorded gignifieantly higher astivity thamn

1
stratn 32.

4.2,5 Blood suger

The dat: on blood sugsr (mg peroemt) as influenesd
by strains and molt ing wathods wore statistisally
analysed 3t zoro and peak produgtion and presented im
Tatle 1¢,

Blood sugar cortenmt st zero produdion vas Wes
than the initiasl, vhile gonventional snd salt free fed
birds exeept control showé hizher bBlood sugur somteomt ot
pesk production than initial,

A wero production the blood sugar ves signifi-
santly (P/ 0,08) influsnesd by strains amd woltine wothods



and the eontrol reescrded highe™ H100d swuger Cthon te
foresmolted dirds, 9Ttrain 3, reeordeq signifiocanmt ly
highor valuss than strain Sg,

At paak production higher hlood sugar vﬂun
wera ohbtainad in foreed molted nrirds them eontrol,
batwean the tuwo weZhods of wolting, alt rastrictiom
was superior to oconventionslly molt :d virds, “lanifi:.
eantly (P/_0.08) higher blood sig»r wis estiasted in

stPaln ,".1 as compred to strain 93.
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Teble 14, Effest of fores molting methods om Bloed
sugsr vith two 4ifferemt gtraime

S rain oan for -
31 3. et
Ingeqsl 286.5 288,00
2 _3ere Produstiom
Comrol 204,83 20,80 228,06
Salt free 210,00 206,59 08, 28
Conventional 208,00 208,00 208,80
Moan of etraims 214,27 210,08
IEM : 0.00 1.18 1,08
C.D. (P/_0.08) .08 71 W
M _Pesk Progustion
Comrol 210,07 208,40 p0T .90
3alt free 242,80 283,88 238,02
Convert tonal 248,07 208, 20 290,008
Mean of strains 282,21 282,98
SEM + 0.7} .07 1,22
c.D.(PLo.Ol) 2,83 2,78 3.8
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CRAPPER ¥
DISCUSSION AND CONCLUSIONS

8.1 PRODUCT TON CHARATERISTICS

These inocluded peroent hen day production, egg
quality, feed consumption, feed efficiengy, dody weight
gsin/loss and depletion,

5.1.1 Mereent hen dey produstios

The regults obtained from this study revealed
that foree molting resulted in inareased (64,36 and $0,16)
perosnt ren-day production in the gass of salt free and
convent fonal wethod respeatively wviwn sompared to nomn
molted hens (50,46), These findings are in agresment
with those of Lee st al., (1980) and Roland and Brake (1982),
who reported s significant i{noreass in egg produstion in
birds sudjected to fores molt., This insresssd performsnes
in egg produstion wvag dus to sufficient rest provided
rfor the bird to rejuvinete {ts reprodustive traet,

It was cbpsrved that the bdinds fed om sslt free
diet lxyéd 6.98 peresnt wore eggs them that of birds vhieh
were subjeeted to eonventional fores molting wethod,
tndiesting salt éeprivetion method to de more effisiemt over
the conventional method of fores molting, This was also
cbeerved by Gampus and Baieo (1979)., The probable reason
for the insreased performanse of bdirds sudjested to salt



free diet was that, it induoes foroed rest rapidly
ané has 1ess adverss effeet on thw physiolegieal
performanss of the bird,

The strain veariation seen in the experiment
may @ due to inereaseifesd sonsumption with better
sonwrsion ratio in eam of $, strain and probavly
becaues of gerwtic veriation detwen the strain,

8.1, Egg quality

It hap been observed from the gtudy that the
quality of egg nrodueed dy foree molted floek was
signifieamtly (P/ 0.08) fwpréved over the mon molted
floek,

5.1.2.1 tgg wwight

There was a sienifiesmt (P/ 0,08) improvewent
in the epgy wight of dirds mbdiegted to doth the foree
molting prograsme, Iwmprovement in the egg weights Gue
to fores molting wee slec reported by Svansom ot sl. (1978)
and Nambree ot al. (1980). Thus the main sdvamtage of
fores molting programme derived froe the study is the
produstion of large sise ezgs in the seeond eyele vhem
compared vwith first laying eysls. This is mainly due te
advaneswent in the age of the dirds, increassd body weight
and feed eongumption,



Ko

8.1.2,2 Shell thickmess

A signifiesnt (P/ 0.08) improvewent in shell
thickness of fores molted flosk was cheesrved as
sgainst the non molted hens. The reasgon for this
fuprovewent may b8 that fores molted floek has ecnsumed
more feed, and thus more ealsfum was éeposited in the
shell inoreasing {ts thiskness, %Simtilar findings wvere
also reported by Rurvits ot al, (19783) and Roland and
Braks (1982). It vas also observed that the dirda fed
on salt free diet laid eggs vith thinner shells them
thw oconventionally wolted decsuss thw production of the
birds fed on salt restriction diet was signifiesmt ly
mors than the conventionally wmolted floek vhish migit
have {n turn regulted in thinmer swlled eggs. Nowever
thers wvas no signifieant differemes in the ghell thiekmwess
betwesn the two strains,

5.1.2.3 Raugh Unit Seore

The Neugh Unit score was signifiesmtly (P/ 0,08)
higher in birds subjected to molt, This i3 becauss of the
rest period whish the molted dirds had for the rejuvinstiom
of reprodustive trast, Similsrly higher seore was reported
by Robergon and Pramsis (1979) and Nordstrom (1980).

Between the methods higher Naugh Unit seore was recorded with
sonvent {onally molted birds (78,40) tham sslt free fed
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dirds (70,40). >ignifieant varistions are aleo seom
with the strains. The Haugh Unit seore of s. birds
vas more than the S), "his was prodadly e to

the g-maller ogr oind {n theee dirds whieh is ususlly
positively eorrelated with ogg quality eharacteristies,

8.1.3 Poed eonsumption

S1gnifiesntly (P/_0,05) hiehar réd coneuwrtion
vas notiedd in hirds sudjeated to twvo foree wolting
wothode 3¢ against non-molted “irds. This is obviously
due to higher egg produgtion sand weight gain g ecmprred
to non molted birds, S-imilar findings were also
reported by Jummers and leeson (197F), Campus =nd Baieo (1979)
leo gt al. (1980) and Roland and Brake (19€2),

S5.1.4 Teed offfcieney

The fesd ef'ficiengy st peak produstion after meolt
as recorded durins the exmriment was superior i{n ease of
birds sudbjected to wolt as eompared to nom-wmolted dirds,
These findings are in agreemdnt vith those of Campus and
Bajso (1979) and Ise et sl. (1980)., Wigher feed offieionsy
wag obdtzinsd in the ease of salt free fed wethod than
sonvent {onal method of molting, vhich may bs dus to higher
egg production in the ease of erlt free fed birds. There
vas no significent difference {n the feed effisiency of
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the tvo strains; howewer strafn 31 was on psr vith
the strain 3,

5.,1.5 Body weight

There was a significant (P/ 0.,08) deerease in
the body weisht during wolt, beeaust the birds conmmed
loss feed during wolt, The loss in the dody wisht
during molt as reportcd by BRrake and Thaton (1979) was
uainly due to loss of wizmt of the liver, ovary, oviduet
and the adipose tissue, “imilar results were reported
by Casey (1974) Summerg and lsegon (1976) Carter and
+ard (1981), Fowever these losses were regeined whon
both the {'locks reached peak production sfter resumption

of normal feed,

"ha Zaln {n the body wight was found to de
gignificant hetweon tho two wethods and straine, Yoreed

molted Bhirds were on par with the oontrol,

b lob Yort ll;t’

\t garo oprodugtion s rean peroent wort~lity of
1,68 wag observed vith eonventions) molted birds whils {n
the ease of salt restristed hirds snd comtrol no mortality
wvag regorded, At peaak production hizhest wort:1lity was
noted in eomtrol dirds followé by eonventionnlly molted



8.2 BIOCMEMICAL CFMARACTSRISTICS

The results of different biechemical charseters
in bleed as estimated frem the study ef differemt stages
of feree melting revealed thet serum eslefum, inerganie
phesphate, serum pretein amd bleed sugar were signiffesmtly
(P/_0.08) deereased éuring melt (at sere preductien),
At peak preductien (pest welt) the abdeve parameters were
on par vith that of sentrel. The study further revealed
that the alkaline phesphatase astivity &uring mely was
signifteantly (P/ 0.00) i{ncreased over aemtrel and eame to
nermal st peak predustien.

The results edtained in this study ere in
agreswemt with thess of previeus reperts (Brake aad
Thaxten, 1970a,b) concerning the physielegiesl and disehemi-
eal changes ef bdirds sudjected to feree melt. 0Ofildersleeve
et al. (1980) reperted an imoresse in the alkalime
phesphatase astivity during melt.
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Foree melting crested stress in the dirds and asts
on physiclegical precssses vhich mediste vias pituitary
adrens] axis. AMremal aseerdie asid depletion imcrernses
produstion of sdremal certiceids. This elev-ted level of
adrensl oortieeids csuses a decreszse in the serum orlefum,
insorganie phesphate, ssrum pretein sad bleed sugsr vhich im
turn leads te essgstion of ege luyimg., The ether predsble
reasen for the deerease in tetal ealeium md plamms pretein
sxperioneed by the feree melted hens was dus ts the less of
egtregen dependent phesphelipepretein cemnlex frem the plasms
(Butler, 1971)., Owe of the preteims of this osmplex is
phesvitin vhich binds a large prepertien of plaswa tekal
calcium, The less of this yelk pretein pregurser is theught
te lead to decreass plasma tetal ealefium. Speeislly t)s less
of phesivitin has been demenstrated te gsuse plasma tetal
calefun to decreass te 3-6 mg/100 ml, represemting largely
foniec and chelated ferms of ealefum (Sturkie, 19760).

With the regressien im the evarimm sise during
melt, oostregen level gets eonsideradly deeressed whish is
belioved te eause s degrease in the plasms inergenic pheaphate
(Simkiss, 1907).
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The deareased b1ood sugar level may elevate
the astivity of alkaline phosphatase vhiech inturn asts
on fruetoss 1<6 diphosphate for the prouetion of
gluecose (gluconsogerssis). This may s the probadle
reason for the inereased alkalins phosphatase asstivity
during wolt.

Between the two methods of foroe molting employed
in this study salt deprivation wethod seems to b
superior over the conventional method of foree moltimg
becsuse heng sudbjocted to salt deprivation produoed
significantly (P/ 0.08) more number of eggs of superior
egg quality and less mortality when eompared with thug
of hens foroe molted dy conventional mathod. ™eatdes,
salt deprivation method hag a rapid effest, very easy to
implewert , safe asnd doss not produos any adverss eoffests,

Retween thw two strains of dirds taken up in
this study it was cbeserved that strain 81 ( BY 300) was
superior over the strain Sy (AICRP, on Poultry) beesuse _
of its increassd egg production, improved feed efficiency,
superior egg quality and less wortality, vhieh may proba-
bly be dus to gemetie p otential of the stPain,



5.8 CoCLIsSTONS

Based upon the invesgtigation gerried out in

this study it is ooneluded that}

1.

Foroed wolting prograsme {s bdenefieisl beecmuse of
its insreaged post wolt performanee, improved feed

efficiongy, higher egg weights and improved egg
quality,

2alt dprivation wathod was found to de superior
to conventianal methot of force molting heexuse
hane sudjeeted to salt deprivation prodused
signifieant ly wmore mumber of eggs of superior egg
quality, improved feed efficiénay snd less
mortality,

Mesideg, salt eprivation mathod has a Parid
effeet, very easy to implemant, safe and doss net
oroduce any adverss effeet,
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CHAPTAR V1
SUMM ARY

The preesnt investigation was undertaken to study
the offest of different wethods of foree molting on the
post molt performanes of the dirds, Two strains of
White laghorn layers past one year of produstion ( 90
birds of each strain) were sslegted on the dasis of
unifore body weight and record of previous Ogg produstion,
These birds were randomly distriduted imte 9 greups of
10 birds for exeh strain, Triplieste groups wWre sudjeeted
to two fores molting wethode: (1) salt restriction method
(11) conventional method of fores wolting and the third
group wves maintained as camtrol, Produstion chnrntcﬂ-
stiecs such as peresnt hen day produetion, egg quslity, feed
sonmeption and feed efrieionay, dody wight g~in/loss
and peresnt morts-lity were studied during the initisiom
of the prograame mnd at pesk produetion folloving feres
molting, Neart blood samples from the birds were eollested
st the {nitiation of the progresme, Wen the dirds resshnd
sero produstion and at the peak produetion folloving wolt
to study the dloehwmieal shrrasters,

It vas cheerved that fores moltimg resulted in
signifieamt (P/ 0,08) insreased in pereswt hon day pro-
fuetion, improved feed effisiensy and superior egg ality,



&b

Nowsver feed eonmmmtion was sligMly insreassd e

$0 higher Yoy wigite and agg production, The study
further revealed that thw serus ealefum, imorgsnie
phosphate, serum protein and blood sugsr wore signifi-
eantly (P/ 0.08) dsereased during wolt ( st wsero produ-
etiom), A& pesk production (post wolt) the Jlewele of
these constitusmts were on par vith those of somtrol,
Rowever the alkaline phosphatase sstivity éurirng molt
vas signifieantly (P/ 0.08) inoresssd over eomtrol and
came to normal at peak preduetiom.

Between the two wethods of foree molting employed
in this study, salt deprivation method wvas found to be
superior over the convenmtional ssthod of fores woltimd
beexuse hens subjected to galt deprivation peodueed
signifisantly (P/ 0.05) more wmmber of eggs of superior
oRg quality and lese wortality vhen eompared with that
of hems, fores molted by sonmventional sethod., It wess
alpo cbserved that strain S; ( BY 300 ) was superior
to the strain Sg (AICRP, on Poultry) beesues of its higher
egg produstion, improved feed effieiensy, superior egg
quality and less wortality, vhieh may probadly W dus to
gonetic potential of the strain,

Thus 1t ean b econsluded that fores wolting
results in improved perforsance of dirds during t's gsesond



laying ayele sines it gives rest period for the hene
to rsjuvinate their body proessses, 3Salt deprevatien
wethod wvas found to be guperior over the muull
method of fored wolting beesuss it has & repid effest,
very essy to twplessmt, safe and éoss not produse any
adveres effeet beaides promoting s higher lewel of
performanes of thw birds in thw sseond laying eyels,
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