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Yutthana Saengchan 2008: A Study of Water Restriction in Laying Hens. Master of Science
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Two experiments were conducted with ISA Brown laying hens to investigate the effect of drinking
water restriction on fecal moisture, production performance, egg and eggshell quality, reproductive
performance, blood physiology and kidney pathology. In each experiment, the birds were housed in cages (2
birds/cage) situated in a temperature-controlled shed. In Experiment 1, a total of 256 hens, 44 wk of age, were
randomly divided into four groups. The first treatment group was provided with water at all times (250 ml/b/d)
(control group). The birds in the other groups were given water as follows; 90% (90%-water group), 80%
(80%-water group) and 70% (70%-water group) of the water given the control group. The results showed that
feed intake of the 80% and 70%-water groups was significantly lower than that of the control group (P<0.05),
whereas the birds in the 90%-water group consumed significantly less feed than those in the control group only
during the last four weeks of the study (P<0.05). Average egg production, shell weight and shell thickness of
the birds in the 90% and 80%-water groups were not significantly different from those of the birds in the
control group (P>0.05), though a decrease in egg weight was found in the water-restricted groups in some
periods of the study (P<0.05). Fecal moisture of the water withdrawal groups was significantly lower than that
of the control group transiently (P<0.05). There were no significant differences in ovary weight and in total
number of ovarian follicles between the control, 90% and 80%-water groups (P>0.05). On the other hand, the
number of small follicles of the hens in the 70% water group was less than that of the hens in the control group
(P<0.05). Likewise, the ovary weight of the hens in the 70%-water group was lower than that of the hens in the
control group (P<0.05). Yield of abdominal leaf fat was reduced in the 80% and 70%-water groups as
compared with that of the 90%-water group (P<0.05), but was not significantly different from that of the
control group (P>0.05). The average gizzard weight of the 80%-water group was significantly higher (P<0.05)
than that of the 90%-water group, but was not significantly different from those of the control and 70%-water
groups (P>0.05). There were no significant differences in parameters of feed conversion ratio, yolk color,
albumen quality, blood parameters and kidney asymmetry or kidney lesions among the experimental groups
(P>0.05). In Experiment 2, 224 hens, 56 wk of age, were divided into four groups of 56 each. The birds in the
first treatment group were allowed to have water available at all times (control group). The hens in the other
three groups; 45min-water, 30min-water and 15min-water groups were placed on a restricted timing of the
water supply, with drinking water provided three times per day for 45, 30 and 15 minutes each time,
respectively. In general, feed intake of the birds in the three experimental groups was significantly lower than
that of the birds in the control group (P<0.05). There were no significant differences in egg production between
the control, 45min-water and 30min-water groups throughout the experimental period of four weeks (P>0.05),
whereas a lower egg production was found in the 15min-water group (P<0.05). Average egg weight of threc
water-restricted groups was significantly lower than that of the control group in some periods of the trial. At the
first week of the study, the feed conversion ratio of the 45min-water group was comparable to that of the other
two water-restricted groups, all of which were significantly lower than that of the control group (P<0.05).
Albumen height of the 45min-water group was significantly lower than that of the control group on Week 2 and
4 of the experiment (P<0.05), whereas no significant differences were observed between the control, 30 and 15
min-water groups (P>0.05).The score of yolk color of the birds in 15 min-water group was significantly higher
than those of the control and 45 min-water groups on Week 3 of the experimental period (P<0.05). Shell weight
of the birds in the 45min-water group was comparable to that of the birds in the control group, whereas those of
the 30 and 15 min-water groups were significantly lower than that of the control group transiently (P<0.05). A
similar pattern was also found for the eggshell thickness characteristic. In addition, trend toward decrease fecal
moisture was observed in the birds subjected to the water restrictions. A decrease in excreta moisture became
more pronounced for the birds in the 15min-water group (P<0.05). The number of small follicles of the birds in
the three groups of water restriction was less than that of the control group (P<0.05). Nevertheless, a decrease
in ovary weight was observed only for the hens in the 15min-water group as compared td that of the birds in the
contral group (P<0.05). Average abdominal fat weight of the 45min-water group was significantly less than that
of the 15min-water group (P<0.05), but not significantly different from those of the control and 30 min-walecr
groups (P>0.05). No detrimental effects were found in the blood parameters, kidney weight, symmetry ratio, or
histological structure of the kidneys in any of the experimental bird groups (P>0.05). It was concluded that
fecal moisture could be slightly reduced by either providing the birds with 80-90% water of ad libitum intake or
giving waler three times a day for 30-45 minutes each time without adverse effect on egg production, shell
quality, blood parameters or renal morphology, except for decreased egg weight. However, hens receiving
water three times a day for 30-45 minutes each time sometimes produce eggs with a smaller size and thinner
shell than the birds having continuously avai
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1 = :I A Yo g’ A (=1 1 9 1 = o Y [ Yy 9
Tnlununerimse lasuiiay lusaneneanudesnsvessumeinaii i ssauanuudu

1 Y
you laReulunszuaaoanugIy (Koike ef al, 1983; Arnason ef al., 1986; Roberts, 1991)
Y
Gee and Huston (1965) wu31 m3viaviiluln lulinaslddsinavearailusianme (body
[ 1 o (% a g g1
fluid) HAanadlszanudovay 1620 dawam lnseauaNUTUTUVRIBIAn INT ladn199
09/' = = [ d‘ 9 1 Y A d?

mwﬂ%m&muamﬂaw&mmm‘lﬂﬂanmua’mmqwu Gongruttananun and Chotesangasa

' W 1A J ) A o v o a A aa A2
(2005) 518911731 1o v 48 Tug AnamldszavvesTmasnluasaiinunuiy

1A Yo o & A
ﬂ’izmm%ﬂaz 27 "’Umllﬂﬁ'lﬁjmmmmﬁmaﬂnm

= .
uaasey (calcium, Ca)

a | ' A o w 1 dy n o oA
saaFouiluussnaddanudinyediauinlums@es]n liTaomwizedieea

q

| v A

luszoz Wnanaa iosnnuaaFemiunssquanindrdglunssuarumsadrailaonlilae
I 1 { o o ] 1 o ] o ]
Wudmlsgneuidagveudden’ly winlnldsuuaaden luissweazlinarildldonlad
[ A 9 1 dy a 1 1 Y a S (A
Aunmaaas luldenuiazuandndwiiu Unalueris Inliszes Idnandnaziidsu
= I ! 9 =~ =~
uaawsuuaiulszneulszinusesas 3.5-4.0 unaFeNIIN0IMIT Uz vonalFens N
A 1a 4 1 < a
(total calcium) 7 InAuiiedgsunmeondiszgneaduuazinudzauusIUNTZAN medullary
$ a A mnm o {o o a . 4
bone Fuilunszgnwianaynummizluln lummiendiaslinanaa (Sturkie, 1986) 1io]]
b A 1 oA o Yy A g g A 1 @
yuaumsaslaen i unadeuinuazauszgminnlaneasrailuldon linauysailao
1 9
1ogluglvownadonlooou (onized calcium, Ca™) FuaaFeou looouiivziiszaunoudis
A 1 = @ <] 9 1 A~ 9 A 1A d? ' o [ A
A uaazliszavaaavanioslusrnivurumsadwlaen limavumeluneir ludiun
~ 1 a J [ [ [ =)
159091 shell gland ( Luck and Scanes, 1979) Tuaamiln@ Inludeesnuiszavvesnadonlu
J ' 12 g'
WAANWAZYDUNAIUONITAR (extracellular fluid) Tdogluanzauganasanal Tnfviaiih
9
wneliinanu lidugavesszauuaai@ey (calcium  imbalance) Msviathiinailiszay
Yy v = 4 A A J a 0o q Y (a
anuiduiuvowaaiden leeouwmuay iesnluiesenmeviaiilinai ldUsniasves
v F4
vouradlus19me (body fluid) anas il leeeuludealinnududunuiu (Koike ef al,

= A v = tg A = g} o A 1 .
1983) ]1@]ﬁ]QL‘WNﬂ?iﬂlﬂlLﬂﬁL“ﬁﬂNf’]@ﬂNWﬂﬂlu LW@@@%NHWﬂﬁﬂVIVI@ﬂJ@QWH’Jﬂqﬁ (Sturkie, 1976)
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323 ﬂﬁ%ﬂy1ﬁ3\lﬂaﬂiﬂﬁw (Regulation of acid-base balance)

o oa A Y A o 2 ad @
ludaitlnlavenvinindinlumssnumaugavesimazdan Ing ladaie
Tusmends daininnlumssnumanmanudunsaavesveauralrlusemeliduai
1 [} ) [y 4 tﬂl [} t:' 1
augasgaaeaal lageidonisiiniuvesszuuiesivetlosiumsulasunasvesnn

o w =

[ 1 A A 1 1 a @ s
AN unIAAI (pH) 611!ﬂiﬂl‘ﬂllﬂ'ﬁﬂﬁi’f)ﬂ'l\‘lﬁhﬁ'l\‘]ﬂﬁliﬂﬂlﬂullﬂ 3$‘].I‘]J°U“I/\|L‘V‘I’f]i“l/]ﬁ1ﬂﬂJUN 3
9 1
52U 1Aun
1. Bicarbonate buffer system

2. Phosphate buffer system

3. Protein buffer system

Y dy a = 1 A 1 o 4 a
areigimninannuderiionn lanie la bigwsaiiauldawilng 01
dawaldlszaninmlumsinuiauqansaaslusunieanas Suszdinaidonoszuuns
v 9
Hauvesinumeaue1nild lnaeluiiga msnaiiinansznulagassnemsiinuvesda
[V Aa A = g} 3 A = ~ .
anvazanuAalnaveslalulntvimindunannu fe lalidnbuzuiunazda (Fisher et al.,
9 k4
1961; Onderka et al., 1987) iiinves lasaesdne luauunasiu (kidney weight asymmetry)
' 9
(Siller, 1981) uazdio19nuAoutld (urolith) gadunielune'la (ureter) naznosniilaaiz
9 ]

(collecting duct) (Mallinson et al, 1984) msvathluszavfigunsdinaild lamansnady
o v o Y v A d? . [ 09./‘ 1
mstnuved ladumaazilioaimsaeves Inlingeliu Julian, 1982) daumininyia

g’ =) Yo g’ 1A Y a a = [ Y a ]
s lasuih ldiesnedwdgszezinganas lamaanudene sz ldinannuliauga

J ' o Yo NNV o A~ = 1 1 a dgl
ﬂlﬂﬂﬂﬁﬂﬂ'l\iblui'lﬂﬂ'lﬂ ‘I/]'lcl,’l/iﬁ@'gllﬂiﬂﬂuﬁi'lﬂm@llfﬂil‘ﬂﬁfJL!L!‘]JfNGUE]Qﬂiﬂ@'l\islui'lﬂﬂ'lﬂlﬂﬂﬂlu

9
324 ﬂ15muqmuﬂammﬁﬂmnmﬂ (Body water regulation)

{ v oy ' v J y '

lativrhnlunmsinumauqavenihlusumevesaunazdad es1eniovia
g’ v v o A o 3} ' 4?} o 9 1
W lavzdsuda Tasmsmraiesnsmilusumenniu Tasmsdvilaaizeontiosas uail

Yy 9 = 1 . . &£ ~ L) a A
AN UG 159171 Hypertonic  urine 34159 lavosdaitlnawisondailaainzniinnu
P ¥ A ° Iz L. . A a | ~
Wudugala 1110991nM159$191U¥09805 10 arginine  vasotocin (AVT) NWAAINENDIAIUN

~ 1 % Y o 3 A a 1 9 1 @ . 1
Foni laTusadaudnihwunviuinudonldauesdunas (Goldstein, 2006) AVT 57811

v Y

msamvuguaugaveuilusnme Tasmsarngulihaunsognaaduiiumisneveriog
J

9 d?} [l Yo v o =K A Yy 9 d? o Y o
llﬁhlﬂNWﬂ"Uu danalrionsimstuilaanzoonanas Jaa1zvalanunaunnIu mlvda)

= o g’ 1 4 v 9 Y v N Yo g’ a a
ﬂﬂﬁ1ﬂ1iﬂﬁﬂ‘]&l1u11ui%‘1ﬂ181‘l)ﬂ Glu‘ﬂwmQﬂummmmﬂﬁm"lmuummmuﬂimmmm
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Y ] o Y o a g’ 1 a 1 § o
ABDINITVDITINNIY ‘1/]'1(114thU“lJ”]Jiiﬂﬂllﬂﬁ'JHLﬂuﬂ’f]ﬂi]'lﬂi'l\?ﬂﬁl Lﬁ@iﬂ‘l&l'lﬁllﬂﬁ"ll@xﬁl’f]\‘uﬂﬁﬂ

Tusrameldnsideildyalnlidnyazivad (Lintern-Moore, 1972)

4. M3nevial (Wet droppings)

1 =< d‘ A o d‘ aS A g‘ 1
MItemad vuede msiya lnlanvazmaniowindsuavenuiluganinni
o d { J J n o 1
$ovaz 80 (Okumura e al, 1977) tuiuilgmiiinylaluvhsu@es]nld aunguesmsnie
a o 1 9 1 A A a o d [} a
mate1nanniladenateedis 1dun Tsauatdainaludaitn wu Tsale yiavesoms

Y
HazMIvAMT 1AM 1H01115 (Hungerford, 1969) QunalnazAuFUYDIaANINLIARDY

9 '
a A a o

Y J
Tagmmzmnanmiadeniguvgiuazanuduge wzauiIdlsmannuduluyamuga

G
b

2 2 a A o 13 A X Ao quUa
U1NVYU (Okumura et al., 1977) Ll’e)ﬂi]”lﬂqu]GlﬂiiMﬂWiﬂiJHW@QUlﬂL‘]Juﬂﬂﬁ1lﬂﬂﬂuﬂﬂﬂ11ﬂlﬂﬂ

Y

] 1 [ ld‘ dy 9 a g} =
Taymmsaieman 8175 (2541) s Inideslunssdvag ldna lumsiu 8 wiide
o J n o v v o ' ' J {o o ' 4 :j
2 Tus msiaealn 1y lunssdufumsiedu lnldegluiundine Tndeamsoauiridazaan

o Yo a 4 31 a a 9 [
Hasaananan ﬁIE]ﬂ'lﬁ"I/lﬂfVi’ﬁ@]’)ﬁ‘Wi’mﬂiiiJﬂﬁalIuHﬂﬂlﬂu‘]JﬁiJ1i1!ﬂ’J'liJﬁ’f]\‘lﬂﬁﬂJﬂ\1§1\1ﬂ1€J

o

Y )
. . Y [ a o 1 a [ @
(polydipsia) W11 ladui/suranirdruiuesnaingane oS nudugave o Had lu

1 Y A= o Y A v o v a 3} A a 3} A o
i?\‘lﬂ?ﬁliﬂﬂ\‘l%ﬂ\iﬂﬂﬂuﬁ NUANHUSINA mimﬂ@ﬂimmumummmaﬂﬂimmumw

u

ponunuya lavhIdyalinawsuanas (Maxwell and Lyle, 1957; Lintern-Moore, 1972; Henuk

etal., 1999)
4.1 WANILNUNNAINMTDIHAND

1 o Y 1Aa Ay Q' d? 1 [
fMﬂ‘ﬂﬂJu‘Vi"lﬂﬁﬂWﬂmaﬂ mﬁlwﬂimmmm%uﬁlugmwmu gaHa lagnsINUNIg
A z:g/ [ () =} A o Y a = 1 3 Y a
MuvHveszAauLnson luianelulsusou ‘nﬂmﬂﬂwamammqmmwuazmﬂwwawam

o X 1 Y o dyd
VDIFA G]NﬁTll"liﬂLﬁJQulﬂﬂﬂu o
a &
4.1.1 ﬂimmmmwiuga (Fecal moisture content)

Y [
Tugniwdnadsuimanuiuluyalnlilisunfelszuiuiosas 80

[

v v
(Anderson and Hill, 1968) inang1uniadmimstsvediadanuinliuannuiuluyalnd

a3
Y
]

v o @ a = % A 3y
ANNFUIUT Iagasanui/suanin 1anu (Hijikuro, 1976; Patterson ef al., 1989) HIMTLANNTY

a zﬂy v A v o Jdo A dgl %) ~ A
VouUSUANUFUINANUFUNUSAUMTINNIUVo NN TuHeneTu T5u5eu (Weaver

%

o v ' v d { (A& va
and Meijerhof, 1991)’E)‘L!i]SE‘NNaﬂi8“Vl‘]_l@]i’]E‘ﬁlﬂTWEUE’NZ‘W]Ollﬁxuﬂa1ﬂiﬁﬂgﬂ@m1uﬂ181u
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A 2 o e ° o v (A 3 A LR
Iiﬂ!iﬂmﬁﬁmaﬁ’a Maxwell and Lyle (1957) ‘1/]1ﬂ1i‘l/ma’0ﬂ@meiﬂ1ﬂﬂﬂiu1mu1ﬂuluulﬂllﬁlmﬁlg
v

Y )
Tuszaziaalinananly Taems1d I lasuihaniuay 3 aSa9az 15 Wi wamInaaanuN

J 1A o w g’ A v 9 1 1 1 1 < Y o dy 1o
33!a"llE]Q]lﬂﬂaiJVIQﬂi]'lﬂﬂu'liJaﬂymgllﬂQﬂ’)'lsll’holﬂﬂijiJﬂ’J‘UﬂM@ﬁﬂ\uﬂu]lﬂ"]fﬂ ﬂ15!aﬂ\1vlﬂ"ll\1ﬂ§\3

Q

Y Yo 31 1 3 A = o Yy 1a g/ a a 9 1
G]'Uiﬂﬁlllﬂi“lJu'l'E]EJNWIiJWGm@ﬂL'Ja'IﬂJNﬁﬂ'lclfﬁ]lﬂﬂuuUﬂﬂlﬂuﬂilﬂmﬂﬁ'm@@\iﬂ'liﬂl@\ﬁ'l\‘lﬂ'lﬁl

(Lintern-Moore, 1972) Gongruttananun and Chotesangasa (2005) 3 189147 ﬂ?mmmm%u“luy,a

Y
o A

1A g' a 1w v A Y 1A Yo 1 3 A
ﬂlf]ﬂvlﬂﬂgﬂ’é)@u1u1u¢]ﬂ@mﬂu 2 Umanasdszsinusesas 5 ﬂlvalﬂ‘ﬂhlﬂiUuTﬂﬂJﬂﬁleuﬂ

o TuHe INANVYLIUNS  deamination NAV UON INWHINNHADI19NY

[ 3 Y ~ 1 ] o"dy 9 =R o ~ d' a
astumsdunen TuigeonniniwmeludadifesgnalreunisiuesnlugdvesgEenuinula

\ o o Y] 1 1 1 a
Tuvmgndaitnduars lulasnueenniniwmediulvaglugilvesnsagin sevaanino

=} 1A 2 A Y] a [ o 1]
wonTdle Taslulni Taduiamisodunsnginesanainganmeivazlszuim 4-5 n5u u

@ 4 a a’/‘ 9 ] 4 . . =& ~

YUIUMIAUATIZHNTAYTNVUFAN80 780U 191 xanthine oxidase FamTi)dsunlauns

Y] o'y Y] % { 1 I J v Q‘/
seaueu lyiyuegiuszauTUsdulue1nisnlnldsy (asaadna, 2533) Stevens  (1996)

U

1 ltd‘Q L!'d % =S L% a ' ltd‘Q L!'d %
i"lfJ\ﬂL!?ﬂllﬂ‘Vlﬂu@']ﬂ"li1’11]35@‘]_]I‘]_IﬁﬁHQN‘ﬂ$sll‘UﬂiﬂQﬁﬂ’f)@ﬂll"lﬂﬂ’nllﬂ‘ﬂﬂu@']ﬂ"liﬂilﬁgﬂ‘ﬂ

4 ]
o =2 A

a2 ° dyo.l = ' a o a qﬂ// A 1 o w
I‘].]i@i!@ﬂ UDNITINUIINUITTIYITUIN ‘]J'i?ﬂil!ﬂ"l'i‘l]‘]J§UJ§ﬂf’Jf’Jﬂl!u’ﬂ%ﬂi%ﬂﬂﬁﬂﬂlumﬂqﬂgﬂQTﬂﬂ

U

91115 (Karasawa, 1986)
442 mﬂﬁ’wawﬁm (Production performance)

o o dy 1 1A A A Y J Y < &£ Ao Y
?ﬂ‘Vii‘UﬂTﬁLfﬂElxillﬂvl“ll‘ﬂhﬂfgﬁWLﬂEJ’Jﬂ‘UﬂTiﬂWEJma’J ﬁ)mﬂummﬂwuwmiw

' P
a KR

o o ~ A A A4 = A A o
seavvonsuoy TuieTuTsuFowmudn iesmnlelimsazanvesya lansedsdiunioves
[ 1 o Y a 1 a =4 3 (9 ~ a d? A
Il IvinansdesaatsTagyaunsdounmaiunnauey Tuiismnaiu Tagmwz luyanil

da' A d? a dy = v o @ A d? (23
ANUFUGI MIANNTUVDITINUANNFUTANUTUNUT IagasIn UM SNV YBIUNFLON

T a 4

TurtieneTuT5a5oU (Weaver and Meijerhof, 1991) 4BNINNTE0AA1OYAVDIYAUNS 1A
~ 1 Ay a dy A 1 2o o Y
eI NANHaUUUAY gavgiitazanurumelulsuTeutazmsmmerma luadai 19

= a )=} A d? 9 & A [ = A dg’ A 1 o Y a
umsnauen Tudomuiu1d Fuieszavvewon Tudiamnyululsaiou dawam limannu
< a 1 4 4 1 ‘;y @ oy @ M)
Wunyasiilomoyaazayn Iaglneruaasonsiia lva lo v duiynuazasana
9 I [ 1 Y a = v o ' Yo ~ [ =
ponAdweIMaluwia neldiAannuassanudd Inuazyin lasunen TuieTussAugads
100-200 ppm 111 InAAMIdNEUVDUHIAIVII (keratoconjunctivitis) (HAMITTABADIlY
szuumuaumela i llgmsinalsamadumels dasimsnig@au Tanazms 1inanas

anay (Deaton ef al., 1982; Hauser and Folsh, 1988)
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5. msnaihlulnly (Water deprivation in laying hens)

oa' [~ A o o 1 o aa 1 1A g’ A Yo g’ 1A
‘L!H‘l]‘HIﬂ“I)"L!%1/]11ﬂ’NlJﬁ?ﬂﬂlﬂﬁﬂﬂﬁﬂﬁ\ﬁf’mm@ﬂﬂ hlﬂ‘ﬂ"lﬂﬂlﬂﬁif]hlﬂﬁ‘]JuﬂmWENW’é)
v
ABANABINITVD93 19N 0193114 InanedluanizvimiazdiwaidoaolSumuay

Y
AUNNUDINARAATINNIZUNINUDI 1N AD
5.1 USINaeMISNNULIEZANTTONMSHAR (Feed intake and productive performance)

Y
msviarhlula lvtinavi i lndue1isanas (Bierer er al, 1965; Adams, 1973)
v
1 o 1 1 [
Gongruttananun and Chotesangasa (2005) 31831471 msnatilulnenszeznoulaiu
o o 1 v = [ g} 4 I {
a1y 48 92 1u9 Juud Tdui a1 149 laveausndnnnlan lasuidumaunaasanan
9 v Y
uaﬂmﬂﬁéﬁﬁ’qm@wuwmﬂthﬁ'n%’n“lu“lﬂﬂquﬁgﬂaﬂﬁmmﬁmw Adams (1973) 51697114
:j ' } o w Y a (=Y 1 1 9 A [l
msviarilule liszezida lvinanan o 3JNaﬂsz‘wuamuuu'ﬁmamﬂﬁwawa@fm Tagmnie
] Q' ] [ 4 [y :j . .
08198411974 2 Fla1viusavaanInmsvIaNi (Sunde, 1962; Bierer et al., 1965) Bierer et al.
o g’ % s <3 4 a T @ [ 1
(1965) mmiﬁﬂyﬂﬂﬂﬂwiaﬂuﬂﬂwumaﬂaaiumn (White leghorn) UTUAAGDNU 2 I WU
3’ = o Y A [P= 1 3 Y o 1 1 1
m:ieu1@114mwa‘wﬂ,wﬂmmwmmgﬂaaﬂ”lwmaﬂmafmmu”lmm Lm"lwwamaﬂmmwmah
Y
Wosliuaediala Gongruttananun and Chotesangasa (2005) W11 msviai v lnanszeznou
[} =\ o Y a [} =~ 1 ] [ 4 Y a [ qsal
1o (prelayer) Hrai vnanan lvasaudieanluyie 2 dlaniusnveamsIvmanan laminiu
(% 3 ld’ :} Y a 1 1 = [} 1 1
‘ﬁaqmﬂuu”lﬂﬂgﬂaﬂumsmmmiwwawamllmmmauﬂullﬂﬂqummu

[

5.2 mssyianveess lunagneirla (Development of the ovary and oviduct)

[ o 4 [ Y7 @ 1 1 o 1 .
olrzduiuguesdaitnneniiodsznoudie3ela (ovary) nazneir 1y (oviduct)
Ao & v (Y] 1 1 o '3 9 9 [ a (] 1
luvaziduiludrgouszozusnnun 5elanazneniling 2 919 ([@ouazn) fursyod ua

luszezaoununselanaznortih ludvisudde aundommizsalivaznovr ladudne
9 v ]
mniuiansonsaianae 1 1dawlnd (North and Bell, 1990) ‘Ialinds Lidg onsay

U 9
% =

v do 1 J o "o |- 1 3 A ] 1 [ 1 = g}
Wugse liazvein luds livanedraduin Tusilnan pullen) $9ldves lntihminiies 7

E]

e

9
a [ o

[ 1w VA Aa Y 1o [ ] [ Y ] o
nFuIIY uailos Mg o yiug (01g 5-6 ow) 59 lvrzlianyuzadieniveguiiimin

) Y Y v Y
Uszinm 40 nSu waziloingszoz Idwandn (01 6 woudu 1) Wimings vz liannniulae
=\ 3’ o A o o ] ] = S A 9 = S v I I
Timiamasdszuna 50 a5y melusalvveaunilnnTaaunudleziiwad lvuaamilu
NN Taamasliailszua 120,000 W18 (Etches, 1996) Gilbert et al. (1983) 5189141

nszihiz lunnyluse lvve s Inluszos 1inananiivinauana1any Waddington et al. (1985)
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Y o T ] IS ' (% J ] < 9

lavauisnszinhe lveenilunguaamuvinavesnszhe luasiiae nszihe Tvvunadn odu
] J 9 1 a A [} 9 ] 4 a A

Augudnattosndi 2 Jadwas) nszihe lvvunanais (duruguinais 2-8 Tadwns) uas

] [] 9 ] 4 1 a A [ d‘ [} a [

nszihg lvvinalug (duruguinarannni 8 Tadwas) wasnninsznhe lvnTawenn
| 1 (% a Il 4 17 | 1A t4
Wunszhe lvvnalnguarnzsulimsazauas liuaaiewauniunszithe linauysol

(mature follicles) to0n139n Jigio 1

a ] @ A= { [ o

MRS QUATWAUIVOITZUUA VAU A NAEIYeIAUNITHIIUYDITE U

" 1 = A 'Y row a v J a a a a o . . .
803 luu nafe e lndglensyiugoadiAaadyanseos Iy (follicle  stimulating

a o { o [ 1
hormone; FSH) 1aggfi lu%1805 1uu (luteinizing hormone; LH) Nviasunanaonldauosdiu

9 v o Aa A Iz . .
nilagn13nszaumanauvedInuilaInsusaad807 Inu (gonadotropin releasing
hormone; GnRH) vziiwa lnszdulisalauazneirlisautnszinhe lidinsniywaun

e [l Y7 [ I~ ]
(Etches et al, 1983) uonniilunszuiumsadialvvesdadilnlunesdlumsazanluuas
9 [ [l 9 A (="t A 9 [ o
m3yasa v msanly easasumsasiailaenlv Tanumeivesdiumsmhianuues  @ne
4 o 1
500Ad03 LUU 1¥U INTIEA0 15U (progesterone) INd INE1AD 151 (testosterone) LLazlod 1T
I 9
(estrogen) F4ar5191191n59 ue 913 1A (Rondell, 1974; Yoshimura and Bahr, 1991) #41{usin
o [ U A A A ] M Y A Y = 1
g3 lwuaenanilsuaaaaimio aunsondudignszumaon 19 doulinaaonszuIuMs
9 1 a @ A 1Y) 4 1 1 P A Yo 1
afrelealduazmsnigiauvesszuuduiug wu In lifvaemisnie ldsueims i
o [ 4 o o

Mganetinailiszduvesaaasosnans luulunarauazszauvyed LH anad (Etches and

Cheng, 1981)

Tuvaznlsnaemsnlnldsulinanenmsazauans lvuag Saun (2535) 518911
1 o w 1 1 o Y 1 = 4! [ o
1 mafaes Ia lulinai ldmsazan luuaslunsznhe lvliaanas #aanmsivsuu
nszihe liwua denSeudeu lnnquin laSuesiiiesdesas 85 Aunguitlinuemsedis
3 A A Y] J 1 1 [ T A Yo = 9 A o
Wiy 24 dilai nsznhe livualugveslnnguilasuemsiiesooay 85 s
9 1 1 I Aa 1 3 A = [ LY [l A [ I'd VoA
dosniveslnnguiiueimisediuauimae 4.7 vieaes 14 uaziiiooiy 40 d1la1 nquin

Yo 9 @ A o ' V9 ' T Al Ya '

1@5uemsdesaz 85 denadismaunszinhe livualugiesndi lnnquint ldnuemsedis

3 A { ] [ 1 J ] 1 o [l <
IANNINDY 4.3 Wuﬂﬂﬁ@ﬁﬂl’lﬂl Lm]’liJW‘Uﬂ'ﬂﬂJLmﬂ@ﬂﬁﬂl@ﬂﬂWHﬂuﬂi&ﬂW%hl"ll(’lllﬂﬂlﬂﬂLLag"Uu1ﬂ

=

1 1 VoA Yo 1 3 Ao 1 Yo ~ 9 .
nanszrINlnnguildsuesediuaunnunqui 185 uemsiiesdosaz 85 Sevoian and
Y F4
Levine (1957) 51841471 m3viaihiinadudimsniguess lutazneii lvves]n v Tsansou

oy A o . < @ a ad o £ A =
AN IDNIBUAT (Bluecomb disease) uJuaﬂymzmmwﬂ‘ﬂfmeﬂaﬂymzﬁmmmmwmﬂu

1A g‘ . 1 <3 1A [
Inigneaii (Fisher er al, 1961) 0814 lsaau Innfioguin TanuamnsanudodnImnsaa
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9 rAA =

Sy 1 1A A v a ' a J ' A
uﬂﬂﬂﬂ’sﬂﬂ‘l/m@wu@ﬂ ﬁ’uL!‘]elg1u’Jﬂﬂ‘ﬂ3J’E'J1leI1ﬂmJi3JTmuﬂuﬁ%uﬂl’ﬂ{lﬂlﬂ{lma’aﬂﬂgu@ﬂ

Q Q

wag (Extracellular fluid : ECF) mnnlaniiegiloy (Marsden et al., 1965)

Q

5.3 Ia (Kidney)

. . . = a & A v I =\ o @ a 1
Urolithiasis ¥unea 13a lasiianitaniwoludaiiln Sanudanunlumssaaln
] 9
lainmemsdn ilesnniinansznuaedTinauaznunwvesnanaa lisauisguninuesln
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2. hiavasaaudniduanae (Infectious Bronchitis Virus; IBV)

Y
3. M3v1A1 (Water deprivation)

M31AA urolithiasis wWux N Tugelnla Feadrennudenennga’ln feo i lniioas
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5.4 anyuzu9993822018 11U (Appearances of internal organs)
5.4.1 @ (Liver)
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5.4.2 3113 (Spleen)
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iiindszanusesas 0.2 veuimiing s minnaiudadealuvas ndaiduiuaioou
9 ¥ a A vy & g o o o A A v
Tuasaeuaued lumsasaude lsa Wuamdng lumsilesiudwantasuiidunlu
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Taat@suaos luuuoas 1unosa la lnsilaees luulue1mis Unam Iniivinvessivanad

1
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1 =3 Ja a o =\ 1 o a9 1 [
Llﬁﬂﬂ’ﬂllﬂﬂiiuﬂﬂi@liﬂiﬂiﬂﬂﬁfJiIiJullWﬁ@]ﬂfﬂiﬂN1um@ﬂﬁ%ﬂﬂguﬂuﬂu%ﬂﬁﬁwaﬁ@

e

A

g‘ o 9 kA dy A 1A =S 1 o Yo g; 1
Wninveasihuae wenvintl luaniieh lamaanwaiea su msviaiimie lasuiila
= =\ o Y g‘ o 9 A A 1A =) o
igane Trahldiminvesduanas (Schedle ef al., 2006) 1Hosv1niie lninanuaioa i
M o A R 4 1 JAa 4
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{ 1 o a o J a a2 . . o
NranomMyand uINvoIan 1WA (lymphocyte) 8 19% IuTa (eosinophils) LA AN IUIUYDY
49; A g’ A . . a ~ a [ I ) Y ~
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n:ﬂz} ) 4 A A dgl I Y 31 @ [ ] 9
v vy N13naees Inuaeia lname Iswinau danalitihmiinvesedens vy 01

aAad (Squires, 2003)
&
5.4.3 U (Gizzard)
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Y

MIIyas Inve9319nNe FiauayaIUlsznouYeI9IM1T (Corless and Sell, 1999) UBNIN1
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5.4.4 'lviur099109 (Abdominal fat)

% ] Y = ] L% a ] 9 ddy d‘ 1 J 9 dy

ll"’U‘JJ‘L!GIfENVI@Q NUIYON uwu”lsuuummm%mawwumagszmwﬂmmu’a

vy o ¥ & . o ' o da
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. 1 A ° = = o Y a o A
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5.5 lawaanen (Hematology)
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5.5.1 HAADALAY (Erythrocyte or red blood cell)
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4. auTl'lea (Lymphocytes) tliatdonv1wiaiil 3 4119 Ao vuIA@N YA
[ < A a AdA a A A
nag uazvinalvg dula@eavnrianidsnamnnigalunssuaiaon
7 Y I A A 1A A o '
5. TuTula@ (Monocytes) ifluiiadoavntvualngige Sanvmzgilig

] ] a =) A v 1 [y =) 1 A A
Tunueu dundealianvuzuanaenuesn i Tage1wiiglsenay wied 2 1
= =) .
5.5.3 3 IaATa (Hematocrit)

= a = a <3 A ~ [ a =
ginlania vuede Usinesveudiadeaunsiilsingeglullsiasvounon
o £ = Aa 9 a 4 Y 9 < A asxl PR
Sunila mdun lansamunsalylumsinszimanuduiuvsadasauaananuaini
[ [ 09)1 v = a o Y o A A o < o
pglusemevesniauuazda’d msmaisu lansai 1d Tasindeandastloanunmsnd i
A P a . = . A < '
VoA 1N 18WITU (heparin)  WIMYUINION (centrifuge) NAMWGIU 52018 3,000 T0UAD
A A 1 Q) A A A 1 d Y o ' 1A
winsegandndunal 15-20 i ierdoaanaznouod ey sainad dwsni hleuag
nlansald Taednaaunassdunlansavesln luszes Iinananlinuniiu 28.5 (Sturkie, 1976;
Y
Beutler, 2001) Gongruttananun and Chotesangasa (2005) 318911431 Msviavi1luln luuu 48
) =\ o Y1 a T d?l £ Y o .
#2113 e Inadunlanie veelnlinigelu Fedoandonunan1sNAaevo Koike et dl

(1983)
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UNAUNITNATDI

L. 3UAUNTNAADILLUY CRD (Completely Randomized Design)
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aunaslndifeaiu (P>0.05)

w U

wntine dezmelu

d‘ 1 d' oy Y] Y 9 dt Y Y 1 Y 1
3NN 8 uaasauRdnimnvesdy B du W lwag lviuresieswedlnnaaes
o =R 4‘ AQ" J ‘;y Y] 9 o 1 oa.l‘ d' 1A d'
Tunnedugamsnaasd Ysnginhmingy dw naziilvvedlnnasesis@nguiinunie
v Y + v
Tijuanaanuneada (p>0.05) varzMimiiniuves Inngu 90%-water inundsifosniivesln

[

9 Y v Yy 9
Nqy 80%-water tfiganguiRe iy dauiimnin lusiuresiowwes Innguitgniinatiniay
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Y
= DA

] 1 1 Ay Yo o A [l g A A = ~ oA
nguiia liuanaseinveslnnquin lasuihavediudaun (P>0.05) ienfSouisunielungun

o w 3’ Y Y ' ' ' ' { g‘ o o ' 9/ 1
gndneiidaeny w1 lnngu 80%-water waz 70%-water Naunderimiin luiugeio

v
S 1 o

LANANUNNADA FTAIEIN11U09 INNGY 90%-water (P<0.05)
a & IS
gaurgitazaNIFUME]usuou

AAEAMINATEIN 1 WuNARAsvoIgUrnlgIgatazdganieluTsuFoulinumny

Y
7 o/ 1

28.72+0.82°C 1A% 25.94+0.97°C MR VLAZANUFUTUNNT DA unaoiiy Jeeas 76.03
onIIMIMmaazIUInNaAUL

aaeAMINAaeddl 1 U1 IRngy 90%-water 80%-water 1ag  70%-water Hi117u A
Moy 12 waz 161 awddy iledunandusanmsmeiauadeniiy fosas 1.613.1
3.143.6 8z 1.6+3.1 awdray @ lnnquarugu il lnmeluszninmsneaswaediala
mﬁa@1msmaaq”laj‘wuﬂ:nmmﬂ@hmNﬁﬁﬁmmﬁmmﬁmmw'jN"lﬁmamﬁyq?%ﬂa;u

(P>0.05)

aaeANINARDINLIAIRAESATIMINGAYLYeInlungy 70%-water (39.06+5.98%)
liamnnueeInlungu 80%-water (23.44+10.67%) NG 90%-water (12.50+5.10%) LazNgN
AR (6.25+5.10%) 0E1NNUBAIAYNIITDA (P<0.05) 1umm$ﬁé’m51mmﬁ’mumm"lﬁﬂ’cjn
80%-water Uf1INN VR InnguAIANeETITedIAY (P<0.05) ua luuanawnnues lnngu
90%-water (P>0.05) @IU0ATINITHAAYUUDI INNGN 90%-water Ha1IndiRssnuvoslnnguy

AIUAN (P>0.05)
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d' a AAa a ] 3‘ % 1 I A 3| ] 1 [
MmN 1 Usunaeminsnnu wawa@"lﬁu “Llﬂ’iuﬂhl“llLL?lf@ﬂi?ﬂTi!ﬁ]JﬁfJ“L!EﬂTT"IiL‘]_]ullsUsUﬂﬁulﬂﬂQN

Y
o w o A

ngninalsuanihauiunguAILAN (control) THLAIAZFINIINAADIVDINIT

U

NAAIN 1
[ @ <.
, PFINLIATNAADN (ﬁﬂm‘ﬁ)
ﬂt]iJ‘VIﬂaEN
0-2 2-4 4-6 6-8
15301115 NAU (AFU/A/TU)
control 114.85+ 1.84" 119.65+2.03" 120.32+3.90" 116.83+5.13"

90%-water 112.17+ 237" 117.18+2.93" 114.96+1.84" 108.04+1.55"

80%-water 102.46+ 1.48° 103.23+3.01° 103.91+1.47 99.2343.39°
70%-water 89.96+ 5.70° 93.63+5.25° 97.04+3.17" 92.2242.85°
wanan 1y (% hen-day egg production)
control 93.0843.93" 91.52+3.72" 89.40+3.67" 86.16+4.01°
90%-water 95.43+1.17" 95.09+1.31° 92.19+1.73° 90.5142.17"
80%-water 92.3040.76" 88.06+2.71° 84.91+2.89" 81.73+1.90°
70%-water 86.38+2.35" 72.1042.26° 66.79+2.11° 63.29+3.81°
whmin 1 (nsy)
control 64.73+0.94 65.32+0.73" 64.69+0.36" 64.16+0.54"
90%-water 63.62+0.60 63.78+0.88" 63.18+1.37% 63.08+1.28"
80%-water 63.62+0.60 62.99+1.19" 62.13+1.13" 62.09+0.77"
70%-water 63.82+1.05 62.9740.76" 62.93+1.04" 63.20+1.65"

dasmalasueminiuly @lansuemsnnw1 dlansulanad)

control 1.91+0.09 2.01+0.10 2.08+0.07 2.1140.02
90%-water 1.85+0.02 1.93+0.03 1.97+0.03 1.89+0.04
80%-water 1.74+0.04 1.86+0.07 1.97+0.06 1.95+0.09
70%-water 1.63+0.14 2.07+0.15 2.30+0.13 2.33+0.06

uAAZA fie AUREY + SD VD4 4 ¥ daz 16§
melunedulideriuveusasdnyasinnuimmasitionysmsuaaiy uanaeiued el

[

oAy (P<0.05)
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m319di 2 gamwmelureslvveslnnassinasaszezinainsnaasivesnisnaaodi 1

o J
22NN (ﬁﬂﬂ'lﬁ')

nQUNAADY
2 4 6 8
yminlvuas (n3)
control 15.42+0.76 15.98+0.50 16.16+0.28" 15.88+0.51"
90%-water 15.134+0.08 15.53+0.27 16.20+0.42° 15.44i0.30ab
80%-water 15.254+0.34 15.3240.16 15.06i0.12b 15.01i0.41b
70%-water 15.55+0.64 15.28+0.78 15.45+0.72° 15.20+0.49"
GRRTER
control 6.80+0.22 7.23+0.06 7.2540.11 7.16+0.04
90%-water 6.86+0.21 7.27+0.09 7.024+0.21 7.1740.11
80%-water 7.00+0.18 7.34+0.08 7.39+0.09 7.3840.16
70%-water 7.16+0.28 7.34+0.11 7.34+0.23 7.74+0.21
vimiin v (n3)
control 42.91+0.82 43.0140.83 43.31+0.48 42.83+0.88
90%-water 41.77+0.80 42.09+1.41 43.68+1.34 42.03+0.97
80%-water 42.54+0.67 42.4040.50 42.39+1.45 42.79+1.25
70%-water 42.15+1.02 41.34+1.88 42.77+1.62 42.39+0.77
AN 19917 (Haugh Units)
control 88.17+1.41 87.69+3.21 86.88+2.03 87.28+2.33
90%-water 87.13+2.24 88.16+2.66 85.38+1.93 86.83+0.69
80%-water 85.67+1.88 87.23+1.92 86.02+1.04 85.70+2.75
70%-water 87.88+3.08 87.55+2.38 85.07+2.15 86.95+1.91

v Y Y
UAazA1 A0 ANUNAY + SD Y94 4 $1 F1az 8 Wea

v Jda [ 1 @ { 1 { AAo
ﬂWEIGIUﬂE)ﬁiJuLﬂEJ’Jﬂu"UfNLLG]ﬂ%ﬁﬂHm%ﬁﬁﬂHWﬂuﬂaﬂﬂMﬂﬂ‘H

Had1Agy (P<0.05)

ININUA

o w 1

1Y UANANNUDEIIY
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ms19hi 3 qunlaen liveslnnaassnasaizeznaiminaasivesnsnaassi 1

o J
22NN (ﬁﬂﬂ'lﬁ')

nQUNAADY
2 4 6 8
swiinaldon (A5Y)

control 6.45+0.05" 6.41+0.02" 6.70+0.13 6.31+0.11
90%-water 6.42+0.13" 6.28+0.15" 6.64+0.28 6.31+0.09
80%-water 6.43+0.22" 6.24+0.11" 6.65+0.13 6.31+0.14
70%-water 6.10+0.21° 6.06:0.20" 6.69+0.09 6.18+0.26

anununlaenly (lulaswas)

control 515.00+5.47" 503.28+3.04" 480.70+4.10° 454.58+3.18"
90%-water 517.92+6.86" 499.95+3.29" 479.69+6.27 454.32+3.54°
80%-water 514.64+6.39" 498.08+5.49" 472.974227°  450.89+2.54"
70%-water 498.85+9.59" 490.00+4.16" 470.23+2.03°  444.03+7.97"

v Y Y
UAazA1 A0 ANUNAY + SD Y94 4 $1 F1az 8 Wea

o w 1

v Jda [ 1 @ { J { Aaw @ 1 @ 1
ﬂWﬂiuﬂ@ﬁhulﬂﬂﬂﬂuﬂlﬂﬂllﬂﬂgﬁﬂHﬂ!%ﬁﬁﬂHWﬂnﬂaﬁlﬂNﬂﬂ‘HiﬂWﬂ‘UGlNﬂu UANA NN WY

Had gy (P<0.05)



37

d‘ 1 ti' tﬂy a oy L:' Y 9 1 1 1 ti'
MAINN 4 ﬂ"lma‘c’Jﬂ’NiJGD'uﬁlulluaLLﬁ$1J33J"Ii1l1ﬂ°l/l‘ll‘]_l’(’J’f)ﬂWiﬂiJlJua‘Uﬂﬁulﬂﬂﬁj‘Nﬂ’JUﬂiJngﬂ's]in

Y H
fﬁWﬁﬂﬂ?NWﬂ!ﬂWﬁMiuuﬁﬂ%ﬁ%ﬂ%ﬂﬁﬂﬂﬁﬂ\ﬁl@ﬂﬂﬁ‘ﬂﬂa’E)\‘lﬁ1

o .
22NN (ﬁﬂﬂ'lﬁ')

nQUNAADY
2 4 6 8
mmﬁffyu"lmgja (%)

control 74.80+0.92° 71.99+4.10 72.7140.78" 74.40+ 2.33"
90%-water 74.65+1.00" 71.35+0.77 70.29+1.19° 73.49+0.97"
80%-water 74.29+1.01" 70.3143.73 67.68+0.99° 70.32:+1.35"
70%-water 73.14+0.33° 68.75+2.71 66.81+1.30° 67.94+1.29°

ﬂ?mmﬁyﬁeﬁ’uaaﬂw%’anyja (Hadans/a1/ )

control 99.27+8.27" 79.39+11.85" 82.02+ 6.63" 81.20+12.00°
90%-water 95.6143.39" 76.91+4.02° 65.83+ 9.55" 76.99+ 7.55°
80%-water 77.49+3.56" 65.75+10.78" 53.22+410.38™  57.27+ 4.14°
70%-water 69.36+7.98" 52.11+10.75" 45.43+ 6.30° 57.69+ 8.78"

v Y Y
UAAZA1 AD AUNAY + SD VD4 4 1 18 2 §)

[ 1

v da Y 1 @ AR 1 A Ao Y 1 Y 1A
ﬂTﬂiuﬂ@ﬁﬂumﬂﬂﬂumﬂﬂuﬁazﬁﬂngﬂﬁﬂBWﬂ']!ﬂaﬂﬂiJﬂﬂ’]%lﬁﬂ']ﬂ‘llﬂ']\iﬂu UANANNUDYNNUY

Had gy (P<0.05)
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M319d 5 Aundenielariaineves lnnguaruguuas Innguidinalsinanihaunaen
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38

NAUNADDY
AN TarnaImen -

control 90%-water 80%-water 70%-water
Hematocrit (%) 24.84+2.70 23.19+0.99 24.16+2.25 25.46+2.23
Plasma pH 8.25+0.03 8.18+40.11 8.1840.16 8.22+0.21
Plasma Ca’ (ppm) 411+19.95 449+10.83 455+14.39 445+17.05
Plasma Na+(X104ppm) 2.88+0.81 3.56+0.25 3.99+0.52 4.31+0.56
Number of WBC (x10°/mm’) 47.83+12.92  55.17+6.21 5433+8.89  58.83+11.41
Number of RBC (XlOé/mm3) 1.93+0.27 2.1940.26 1.76+0.50 1.89+0.39
Osmolality (mOsm/kgH,0) 284.17+4.36 278.67+7.50  281.83+17.52 281.17+5.64

v Y Y
UAAZA1 AD ANUNAY + SD VD4 4 1 18 1 62

lifianuuanaraneadasenaengu lnnaaes (P>0.05)



] Y
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AunfdeaumMsvesaiorzduiuguednnaasluns
NAADIN 1
. ol RN $waunszinhe v (miiae)
nu -
—— Wniin
NAADY RO AN . ; , % 3
} GEEN) Tvigy naN 1an
(N3) (¥u.)
control  72.83+11.00 80.25+4.72  44.87+3.90" 9.25+320  8.50+4.51  506.50+52.35"
90%-water ~ 76.90+ 820  85.63+5.06  39.51+9.81" 9.25+42.06  9.25+5.12  585.75+37.48"
80%-water  78.59+21.91  79.63+6.10  39.97+2.54°  9.25+2.50  15.00+4.24  546.50+88.10"
70%-water ~ 67.07+ 648  85.75+6.99  33.09+237°  8.00+2.94  8.25+3.59  403.75+29.52°

v Y Y
UAAZA1 AD AUNAY + SD V9 4 H1 F1ag 1 62

v Jda v A AA o o w 1 o 1 @ 1 A v o w
mMeluAed MLANN LA INA BN O NETN N LA N LANA WA UOE R od 19 2 (P<005)

1 ] 1 9 v 4 1 a A
ﬂsmﬂw"lwmﬂimuj (HUFHIUAUINANNUINNIT 8 HADLIUAT)

2 ' Y o ' a a
ﬂﬁgl‘ﬂTg]lﬁUsUu"lﬂﬂﬁN (Lauwmg{uﬂﬂmﬁwm 2-8 UAALUANT)

] < ] 4 1 a A
*nyznheg lvunaan (dudiugudnataiosni 2 dadwas)
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=
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wiinuazdadiuvedlalulnuaazngy

=) = v ' d‘ a2 d'
L'l]'H'EJ‘]JL‘VIEl‘UﬂUﬂ@ﬂﬂﬁﬂﬂuluﬂﬁuq@ﬂWiﬂﬂﬁﬂﬁ‘ﬂ 1

2

v
o

Mg v faauimin ” vmiinla:
iminla (nSu) hminla ”
NUNAADY 1% la p 3 WHind?
- . NMNUA (NTY) .
(hn.) 518 YN HUN:AN (nSN/NAN.)
Control
H1' 1.89 6.30 6.10 1.03 12.40 6.89
H2 1.77 5.77 5.15 1.12 10.92 6.17
H3 1.73 5.73 5.57 1.03 11.30 6.53
H4 2.10 4.41 4.71 1.07 9.12 434
Mean+SD 1.87+0.17 1.06 10.94+1.36 5.90+1.05
90%-water
H5 2.10 5.36 5.48 1.02 10.84 5.16
H6 2.08 6.82 6.60 1.03 13.42 6.45
H7 1.82 5.79 4.90 1.18 10.69 5.87
HS 1.97 5.79 5.63 1.03 11.42 5.80
Mean 1.99+0.13 1.07 11.59+1.26 5.82+0.53
80%-water
H9 1.96 6.44 5.95 1.08 12.39 6.32
H10 1.86 6.30 6.41 1.02 12.71 6.83
H11 1.55 4.59 3.99 1.15 8.58 5.54
H12 1.63 6.31 5.68 1.11 11.99 7.36
Mean+SD 1.7540.19 1.09 11.42+1.91 6.51+0.77
70%-water
HI3 1.64 5.67 5.27 1.08 10.94 6.67
H14 1.59 531 4.90 1.08 10.21 6.42
H15 1.70 5.83 4.88 1.19 10.71 6.30
H16 1.74 6.25 6.06 1.03 12.31 7.07
Mean+SD 1.67+0.07 1.10 11.04+0.90 6.62+0.34

9
'Hen number (lungaznguInnaass quainlndiaz 1 49)

lutianuuenaeneadaszrinangy lanaaes (p>0.05)
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aliFImnouain) ved lnngu

ﬂ’mﬂmﬂ?slm‘ﬁauﬁ’u"lfiﬂ’cjmqaﬂi‘iﬁ@ﬂ?mmﬁ’ﬁmﬁaﬁyuq&mﬁﬂﬂam (M3
nAasi 1)
, Wminedoizaely (%)
NAUNAADY -
i A IRV au Wwala lusiuresrio
Control 1.90+0.21 0.08+0.03 1.2140.22° 0.28+0.06 2.94+2.13%
(3535+1.31)  (1.44+0.39)  (22.49+2.77)  (5.1540.70)  (57.42+4532)
90%-water 1.79+0.25 0.07+0.01 1.05+0.14° 0.28+0.02 3.81+0.48"
(35.79+6.30)  (1.46+0.15)  (20.88+3.15)  (5.5140.51)  (76.28+14.14)
80%-water 1.82+0.14 0.07+0.03 1.35+0.13° 0.32+0.06 1.52+0.61°
(31.94+5.08)  (1.15+0.45)  (23.56+2.96)  (5.63+0.93)  (26.57+10.30)
70%-water 1.85+0.43 0.06+0.01 1.26+0.09" 0.30+0.01 1.14+0.43°
(30.92+7.15)  (0.93+0.22)  (20.97+1.08)  (4.94+026)  (19.01+7.02)
oA A o o v
UABZAT AD ANRAY + SD V09 4 1 1Az 1 69
melunedind Renua inaen o nust v U Wi uana Wi ues W Tod Way (P<005)

J I =2 J = 3/ o a 2
ﬂﬂU’NLﬁ‘UWZJ"IEJﬂQ AUNAYUDIUTIHUNITI (NTN)

9
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MINaanai 2

ANTIMNNIIHAR
' °o_w 9/3’ = ' a Aa 1
NNMINAaeINDI Mssinanarlums Iiihisansenudedsunaemsnnuvesn
TagInnquarugu (control)  AuDIMITNINNI IANgUEU B 1TITBd A YN19ETDA (P<0.05)
A Ao = 9 o P = ' Aa Aa ' 1
eunnIzezNiuinnamInaass snuludlain 2 Fanunlsmaensinuvesnngu

a0 d' 1 Ll 1 1 . LK% s 1 1 1
auauiiaunaelitanaislloinvesnngu 45 min-water (P<0.05) uadensdiamnniiuesln

v Y 1
v o A 1 A o v

= o = A A = = 1 ' Y g’ Y Y
ngninaihdnaeenguiitide iwenlTeuisuszringInnquitgndrnanarlums ldihdeiy
1 1 1 . a 9 d‘ a0 d‘ ¢; 1 1 1
WU AABANTNARDI INNGN 15 min-water NUOIMITHBENGA Tasliaundsdndnlangy 30
min-water 1AZNGY 45 min-water 081 HNedIAYNNADA (P<0.05) Tuvmzlangy 30 min-

. a0 A Y = o 2 A
water 1182 45 min-water Inunae lnaineany (P>0.05) aataaslunsen 9

a 1 1 1 LY I'd ] 1 Y] an

wanan lvvoalnlusredlarvusnveanisnaasd luiianuuana 190 Un19adf

1 [ [ S 1 1 1 . 9 a 1

(P>0.05) uanasaIndlaiin 2 vesmsnaaessinginlnngu 15 min-water ITviwawaaly
1 [ 1 4 1 v o w an Qy [ S

dooni1lnnguduqedniivedinynieana (P<0.05) udugan1snaned snudla1in 3

1 1 l:l =) 1 1 1 . = 1 1 1 1

YOIMINAADY WUNAURAIWanEA 19v9lAngn 15 min-water Halunanaigldonves]n

QN 30 min-water (P>0.05) &1 INNQY 30 min-water 1AZNGY 45 min-water IAUNAY THUANA1S

Y

110 1Angu control uaing1ela (P>0.05) madnimiinlinui lugienarsvesnisnaaes Ao

[ c’d’ oy o ] ld' o w g}oy [ =] d' 9 [ 1

dlanifi 2uaz 3 dwin lvveslnngniivanarlumsldimanguiiaumaedesninves]n

Y v

Ngu  control 0819N1TBFIAYNINADA (P<0.05) Hiiee1Angu 30 min-water 1 1TURTUFI
[ e’d' S d‘ g} v L] L] 1 U U 1 [ d‘

dilasif 2 voamsnaassliaundetimiin labinana19nlangu control dausasimalasu

I [P W= ] 4 1 Qs}l A A 1 1 = [
prsitiu lafimesdUaniusnvesmsnaasunniuiaundevod lnngu control ANV
¥ 9 v
Innguduqeddanu (P<0.05) uanasnniuaundeuss lnnangunaaes lulinnuuanaig

AUNEaa (P>0.05)
Jd
asnisznouazaamnuasvlodly

d' 1 o w 9 3’ U =g 1 ] =)
1NAT NN 10 ‘W‘U’nﬂ”ﬁmﬂm’;aﬂumﬂwuﬂu"lﬂ”hmwammmqﬂwnuazﬁmm

L4

lunauiissuneszezvosnianaass lagnunludlain 2 anugalivmveslangy

o w a

. S 1 d‘ 9 1 1 1 d‘ 1 A o a d' 1
45 mln-water3Jﬂ”lmﬁ81.!ﬂﬂﬂ3"l‘1]ﬂ\1hlﬂﬂij‘ﬂ@u‘]fJEJNlIuEJﬁTﬂﬂJ‘ﬂNﬁﬂG] (P<0.05) 1ummz%"lﬂ

g

oA A A oA A 1 1 [ 1 S 3 2
ﬂij‘ll‘ifll,ﬂai’)@ﬂﬁ?iJﬂQiJllﬂHﬂaﬂthLmﬂ@]Nﬂu (P>0.05) mmgmﬂmqﬂimgaﬂmwuﬂu
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o oA J 1 1 J Y] J J U

dlamin 4 wuanugeliunveslnngu 45 min-water fanslianioonitvesnguatunuaz

NG 15 min-water (P<0.05) 1@ 11A1991NYDINGY 30 min-water (P>0.05) d2ud luuaanuinlu

@ 7 1 A a Il ' ' . s 1 ' 1

dain 3 veaminaaes Aunded liuasveslnngy 15 min-water Jf1gana1ves Inngu

AIVAVLAZNGY 45 min-water (P<0.05) 1§ g9 lvnveelnngu 30 min-water luvmznd 1y

1A INNgUAUAN NGU 45 min-water HAZNGY 30 min-water Hif INAlABINTUARDATZHZIIAT
1 Y Y

NINAA0Y (P>0.05) linuanuuanalneddavesauaasimin liuaaaziiminldun

2 1 H
senin Innaassnsangulunnszez Miufinnanisnaaes

1 d' A [] 1 =) =) Y
aundggunilaon liveslninaassnaeaszeznaimsnaaesaginlsouion 13y
~ o 7 ' :’ v A 1 1 1 . @ 1 .
a5 11 Tuddaia 1 woa dwnina)aen luveslnngy 30 min-water fUNGY 15 min-water
o ] 1 o aa 2 A Y 1 1 1 1 A v o W
na lusanaeduneada (P>0.05) saliantesnivedInnquaruguediiiedinny (P<0.05)
o P 1 J . @ S A 3’ o A 'o 1 1 1
Tudami® 2 lnngu 15min-water danatiaun@erimiinalasn ludini Innguaingu (p<0.05)
luvaziinaeansnaaod inuanuuanawnanasznIglnnguaIuguAUNgy 45 min-

til ] A tﬂ' Qy g’ v A 1] 1 1 . = 1
water Naulafe Wedugansnaasuiminidenldveslnngu 15 min-water in1'laj
v Y

1 1 ] A o v = ] 1 ] .
uana llanveslanguarugu (p>0.05) Tuvaizihminaldenlvvesnngy 30 min-water
o A9 ] 1 1 1 A v o w 2 3 o = v @
fanadindosninved Innquanruanedniivediny  (P<0.05) Fuiluldluiueuderiuny

A T A =t ~ o 7 A o o
anunulden lulen)seuiisuludiasin 4 vesmsnaaes Tuvnziludamusnvesms
|d' o (% 09} 3 U = d‘ A "9y 1 1 1 1 =
naaod Infigniinaihiseunguiauadsanurnunlaen litesninlnnquaruguedied
v o w (% oA A A 1 J . = 1A 1 3 Ao A
Wednny (P<0.05) Tudawin 2 liieslnngy 15 min-water tieanquidsainiundnadian

1 v
anurulaenlidesninlnngualugu (P<0.05) Fedeandosnunuiminldonly
Psmnamnuvuluya

' v ¥
210915190 12 uaasldmiua mssidanailums Idihaulule lainade sy

4 ' o 4 1 U v 1 {
anuruluya Tugie 3 ddaniusnvesnisnaaoanudn Inngu 15 min-water HAURAGUDS

9 @ a

491 0' ! ! ! 1 A o a d‘ = = J 1
mmw”luyjammﬂﬂﬂqu control 9YNUUITIAYNNADA (P<0.05) mmﬂsaumamzmwﬂﬂ

[

1A o v Y g} Ay @ ) ' o s v dy J '
ﬂi.j}lVIE]ﬂiﬂﬂﬂL’Jaﬂuﬂﬁiﬁu”lﬂuﬂ?]ﬂﬂuua’l wunludarvia 3 mmm%u“lugammllﬂﬂqu

Y
o w ]

. Ao ' 1A = oA A 1 A v o w aa
15 min-water Nﬂ?@]1ﬂ’)1m®\1]‘lﬂﬂ@,ﬂiﬂﬂﬂu1®ﬂ2 NAUNNADDYNUUITIAYNWADE (P<0.05)

4 o <3| a oy Ao 9y 1 o oA o 7 1 oA o w
wednmaiulSnanihndueenniouyanudn dlain 1 nazdianin 4 lnnguigniina

A o ) v

9):} o g‘ 9 o 1 ' J ' aa
narlumsihduhesnniouyadinitlnnguairvaguedieliiisd g nieada (P<0.05)

o oA J 1 . A A a oy A o 9 1 1 ' 1
davin 2 Inngqu 30 min-water nundelSinanhndueonumiouya liuanaeainlnngu

o w

1 d’ 91:} 9 [ d' 1 1 .
auauuaznauigninana lums ldidaenu (p>0.05) Tuvazflnngu 45 min-water uaz

U
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A o v

. A A o 1 J ' o an o P A A
15 min-water UANRATAINIINGUAIVANDEINNTBAAYNWADA (P<0.05) Tudla1nn 3 Uiea

5

4
£% % an

1 1 . = 1 =) i\ d‘d 1 d‘ (; 1 1 \J d’ 1 =Y o
]lﬂﬂﬁqu 15 min-water !,‘WENﬂQEJL@’IEJ’JL‘VHHH‘I/]Mﬂ?!ﬂﬁﬁl@ﬂﬂ?flﬂﬂ@ilﬂuc]’E'JfJNiJufJﬁ'Wﬂiy‘Vl'Nﬁﬂ

(P<0.05)
TatinInen

o (% 1 A A 9 L= a I 1 (%
UM larinIng llﬂl!,ﬂ mau lansa anudunsa-arelunaraun szauau
Y 9 = = o S A S A 1
Wuduvedlsaoutazinaoy lunargun Sinwdaonuasuaziila@aaviiiasaood 1y
an = 1 aa.l‘ a 1 v R A Qy ' 1 1
a'lﬁWIJENLﬁ@ﬂﬂlﬂﬂllﬂﬂﬂﬁﬂﬂﬂ\iﬁﬂijuUuﬂﬂlu@ﬁuq@ﬂﬁﬂﬂﬁﬂﬂv‘lﬂ’ﬂ llllﬂJﬂﬂﬁJ!W]ﬂﬂN‘VIN
Aana U U U 1 ] [ Y A
ﬁﬂ@igﬁ'JNﬂ’sj‘iJ]lﬂ‘Vlﬂﬁ@QLm@ﬂNGlﬂ (P>0.05) muﬁm”lﬂumﬁm 13

v

WannmMsvesa ez aunug

v Y
= a o

Wedugansnaaes imsqu IndwmazaniednyiianinsveseToazduin

q
14 Y

4

L

1 1 td‘ o Y] 1 o 1 1 Y] L:' 1 = 1 aJ an

wmmwmaﬂumuﬂuazmmmmeuﬂwm'lﬂwmamqﬁﬂqullmmmum@mﬂummam
1 2’ v o ] T A 1 1 = 1 = 1 ng; d'd 1 d' 9

(P>0.05) muumuﬂiﬂmwmw MLWEN‘lﬂﬂQM 15 min-water INGINQUIAYAUMUUNUAUNAYUDY
1 1 1 d‘ tﬂ' % o 1 % ) 1 1 1 d‘

n1 lnnguaauau (P<0.05) (M3199 14) Woruswaunszinhz lumelusalanun languiign

=\

o w 9}:1 oA A o 1 <3 Y 1 1 1 1
%1ﬂﬂl’3a11uﬂ1ﬁ1ﬁu1nﬂﬂqu%ﬂ”ImﬁEﬁ]"lu')uﬂi$L‘]J1$]15U51]1!W]Lﬁﬂuﬂﬂﬂﬁflﬂﬂquﬂﬁ‘ﬂﬂu@ﬂﬂm

Y 9
o w o C4

WedAyneana (P<0.05) Tuvazi linuanuuanasgningnnguitgninaiidenuns

U

aungu (P>0.05)
lanazeYezmaly

v 1] 9
navoImsAnyuneIny lavazedonznieluveslnlasmsdunazanniioduganis
v 9 v
naaesagl i luaseil 15 waz 16 mwdiay hminuazanvaz Taena ldveslavesln
9 [ v 1
naaeenadngu lilianuuananiuuaediala (P>0.05) awaasluasni 15 Aundeveq
14 + 9 ]

Wmindy 9 Nunazialeveslnnaassisd@ngu liiinnuuanareiun1eada (p>0.05)
[ < 1 1 1 . A A g’ @ o ] 9 9 U 1 1 .
9619 15nMmunuI 1nngu 15min-water Haundnimiin lviiugesiositosninlnngu 45min-
water (P<0.05) U@ 1NHANA19910 IANGY control 118ZNGY 30 min-water (P>0.05) AdudAaly

~
ATNN 16
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a & A
gaurgitazaNIFUME]usauou

1 A a dy [ [ 4 A dy ' A
AnndvveIguugluazanuruduininielulsusewds lnnaoanmsnaaosi 2
nuNAuRdsvesgurgigigauaziganelulsuiouliauniny 28.46+092 °C  uaz

Y v
25.6140.79 °C mud e utazaANUFUTUNNS Uaundemnudosas 75.82
onsmsmenazdIvlnnaavy

aaeansnaasslundazngunaaelinusmanldmeudesiala aundesasing
panuuvedlnlungy 15 min-water (39.28+12.37%) s wnnI1vedlnlungy 30 min-water
(25.0044.12%) Ngy 45 min-water (16.07+6.84%) UATNGUAIVAY (10.71+7.15%) 0E1Y
Hfoddmadda (<0.05) luvasiisasmsndavuveslingu 30 min-water HAWINNI V04
Innguatuquedeiivedifg (P<0.05) ua lunana199InveeInngu 45 min-water (P>0.05)

duoasIMIHaaruYe Inngu 45 min-water A Indineanuves Innguaiugu (p>0.05)



46

9
1 o Y

d' o w 9/2’ A Ao a Aa a [l
M319N 9 waveansnanarlumslihauniaelsunueimsnnu Waﬂﬁﬂulsll umuﬂlleu

v A I 1 1 ~
LlagﬂﬂﬁTfﬂﬁlfﬂ'ﬁﬂufﬂﬁﬁlﬂull"ll"llf]\illﬂﬂﬂﬂ’é)\‘islltlﬂﬁﬂﬂﬂ@\‘]ﬂ 2

o J
22NN (ﬁﬂﬂ'ﬁfi)

nQUNAADY
1 2 3 4
USinaensfinu (/)
control 112.50+5.80" 109.95+8.87" 115.3142.20° 115.05+4.96"
45 min-water 90.31+3.59" 101.27+4.36" 105.10+1.18° 109.44+2.10°
30 min-water 89.70+6.29" 100.5142.12° 102.55+1.77" 105.87+1.53"
15 min-water 79.08+5.86° 90.82+5.83° 94.90+4.33° 95.66+3.05°
HaNAA 14 (%hen-day egg production)
control 89.20+5.43 89.54+5.23" 89.54+2.81" 85.97+4.67'
45 min-water 84.4448.55 82.40+6.94" 84.18+5.56" 82.91+4.36'
30 min-water 86.73+3.63 85.20+4.53" 82.14+4.89" 83.16+5.30"
15 min-water 80.10+7.75 72.1948.79° 75.7745.79° 72.45+6.82°
viwin'la (nda)
control 64.58+1.00 64.72+0.74" 64.46+0.89" 64.34+1.94
45 min-water 63.65+0.69 63.07+0.71° 63.01+0.89" 62.75+0.34
30 min-water 64.06+0.49 63.57+0.88" 62.20+0.63" 62.70+0.71
15 min-water 63.22+1.56 63.32+1.07" 62.61+0.68" 63.16+1.31
sasmalasuenisduly @lanfuemnsiinwi Alanulvfiadag
control 1.95+0.09" 1.90+0.11 2.00+0.05 2.08+0.12
45 min-water 1.69+0.14° 1.96+0.14 1.99+0.15 2.11+0.08
30 min-water 1.62+0.06" 1.8620.06 2.01+0.11 2.04+0.10
15 min-water 1.564+0.05" 2.00+0.21 2.00+0.07 2.11+0.23

v Y Y
UAAZA A AUNAY + SD VDI 4 F1 F1ay 14 G

o w 1

v Jda [ 1 @ { J { Aa o @ J @ 1
ﬂWﬂiuﬂ@ﬁhulﬂﬂﬂﬂuﬂlﬂﬂllﬂﬂgﬁﬂHm%ﬁﬁﬂHWﬂnﬂaﬁlﬂNﬂﬂ‘HiﬂWﬂ‘UGlNﬂu UANA NN WY

Had A9y (P<0.05)
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Y
A 1

d' o Y o Aa 1 '
MI19N 10 wammmﬁ]1ﬂmmﬂumﬂwmﬂwmaﬂmmwmmwaﬂwm"lﬂ“l/mam“lumi

wﬂamﬁ 2
. 52YLININADNDY (ﬁﬂmﬁ)
NRNNADDN
1 2 3 4
A2mg 4 19912 (Haugh Units)

control 87.39+2.47 87.21+1.72° 88.07+1.58 89.46+1.38"
45 min-water 84.46+2.39 81.0443.22° 88.50+1.81 85.18+3.08"
30 min-water 86.71+4.17 88.39+3.25" 88.14+3.73 88.25+1.95"
15 min-water 88.93+3.47 88.54+1.19" 89.50+2.23 89.86+1.67"

control 7.29+0.31 7.39+0.18 7.3240.14° 7.43+0.26
45 min-water 7.64+0.25 7.57+0.23 7.2140.25" 7.39+0.18
30 min-water 7.64+0.44 7.8240.43 7.43+0.31" 7.75+0.18
15 min-water 7.79+0.41 7.75+0.29 7.7140.16" 7.61+0.34

yinuae (A5

control 15.7440.20 15.51+1.06 15.70+0.45 16.22+1.13
45 min-water 16.1440.70 15.78+0.88 15.45+0.85 15.3240.64
30 min-water 15.74+0.31 15.53+0.18 15.7340.67 15.2140.15
15 min-water 16.02+0.46 15.53+0.60 15.4240.12 15.46+0.55

shwin v (A5Y)

control 43.67+1.33 43.00+1.30 42.34+1.70 44.09+1.10
45 min-water 42.7740.92 43.01+1.56 42.27+2.23 43.71+1.47
30 min-water 42.65+1.58 43.7142.46 42.47+1.76 45.6142.43
15 min-water 43.74+1.08 42.8742.21 41.8140.71 43.36+1.59

v Y Y
UAAZA AD AUNAY + SD VDI 4 $1 F1ay 8 o

v Jda [ 1 @ { 1 { AAo
ﬂmiuﬂaauumaaﬂummgmazaﬂymxﬁﬁﬂmmmﬁamaﬂy

Had1Agy (P<0.05)

o w 1

FAMNUANAY UANANA LD



48

ms1ei 11 gunmalaen liveslnnaasaasaszeznaiminaasslumsnaassi 2

1Y A
sTeLAINAad (d1a)

NYUNADDY
1 2 3 4
ywinalden (A5W)
control 6.61+0.14" 6.39+0.23" 6.38+0.18 6.51+0.22"
45 min-water 6.38+0.24" 6.25+0.40" 6.27+0.35 6.17+0.24"
30 min-water 6.18+0.26" 6.29+0.21" 6.15+0.13 6.01+0.32°
15 min-water 5.92+0.37° 5.98+0.07" 6.15+0.27 6.37+0.11"

control
45 min-water
30 min-water

15 min-water

45131+ 4.12°
434.64+ 8.46"

424.05+9.87"

429.52+14.44°

436.43+3.22"
429.40+7.60"
433.10+2.84"

426.90+4.74°

anuvunlaenlay C(luTaswas)

417.14+ 5.23
429.76+15.13
417.50+ 3.84

408.45+13.11

42917+ 4.42°
419.88+10.36"
410.83+12.06"

42524+ 838"

v Y Y
UAazA1 A0 ANUNAY + SD Y94 4 $1 F1az 8 Wea

v I o 1 o A= 1 A Ao
MeluneauilinenuveazanyusNANEIAURAINTIONY

Had gy (P<0.05)

ININUA

o w 1

1NUY LANANNUDEIIY
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o Ld'd a tﬂy 1
umamm’aﬂ'i3J1mmmﬁvuﬁluyamaﬂﬂmaaﬂumi

ﬂﬂﬁ’é)ﬁ‘ﬁ 2

, szoznaImaand (danm)

NGEUNBIRN
1 2 3 4
mms’ﬁyusluy,a (%)

control 73.92+0.89° 72.0140.95° 72.13+1.79° 72.60+2.36
45 min-water 72.82+2.94° 70.7140.62" 71.00+2.68" 70.30+1.31
30 min-water 70.57+2.32% 70.41+1.43" 69.53+1.35" 69.72+1.03
15 min-water 68.95+2.31° 68.67+1.12° 65.3740.77° 70.74+2.20

a ) 9 a Aan [ [
1J5anin UBONNIBUYA (WAAAANT/A/IN)

9y

]
A o

control 92.98+3.84" 80.51+4.05" 80.45+10.65"  90.15+12.71°
45 min-water 74.35+11.00" 69.40+3.89" 71.3948.73" 67.29+5.84"
30 min-water 66.76 +15.63™ 64.80+15.23" 66.48+13.06'  59.90+8.47"
15 min-water 53.96+6.19° 57.1449.72° 43.73+7.78" 69.95+8.76"

v Y Y
UAAZA1 AD AUNAY + SD VD4 4 F1 F1ag 2 §)

(% v @ v

v JdA [ J @ AR v A Ado o % 1 =
MeluneauilineInuveuAazaNEUSNANEIAUNASNTONYIAINUA AU LANAINNUDEIN

[

HadAgy (P<0.05)
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v

[ Y o A
Nnanar lums Iviuile

NGUNARDY
A lanaIne -

control 45 min-water 30 min-water 15 min-water
Hematocrit (%) 24.46+132  26.13+2.89 26.20+2.14 25.65+2.13
Plasma pH 8.56+0.15 8.41+0.05 8.41+0.09 8.39+0.09
Plasma Ca’ (ppm) 341.50+16.93 394.33+25.75  361.17+12.19  351.83+19.51
Plasma Na (x10'ppm) 1.32+0.09 1.42+0.07 1.47+0.10 1.34+0.06
Number of WBC (x10*/mm’) 70.50+15.71  54.33+9.61 52.17+12.95  65.33+19.63
Number of RBC (x10°/mm”) 1.99+0.38 1.94+0.39 1.99+0.35 2.00+0.22
Osmolality (mOsm/kgH,0) 301.50+7.92  298.00+4.15  305.67+9.16  303.83+7.05

v Y Y
UAAZA AD AUNAY + SD YD 4 H1 F1ag 1 2

lifinnuuanaraneadasenaengu lnnaaes (P>0.05)
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Y 9
o A 1 o % 1

' ' v
ﬂ‘lﬁ‘lﬂﬁ 14 WaGUa\1ﬂ'ﬁfﬁ']ﬁQ!’Ja'ﬂuﬂ'ﬁ1ﬁlu1ﬂuﬁﬁﬁ@u1WUﬂlla$ﬂj1m31'31/]@1011151] ﬁ1ﬂﬁﬂ§\11ﬂl
o 1 1 1 ' = = Y A 4 2
LLagmu’mﬂ'ﬁmﬂwkl"U"ll’élﬁhlﬂsl,u!mﬂzﬂijﬂJlfiJﬁEJ‘ULWJ‘]JﬂUVlﬂﬂquﬂ’mﬂﬂJLMﬂﬁuﬁm

NITNAAD (ﬂﬁ‘ﬂﬂﬁ’f’)\‘]‘ﬁ 2)

' ot 1y 59l swunszinhe v (miae)
nau ? e
a— min
nAR0Y Wi anwem . . i .
. (NTW) Tvigy naN 1an
(N5W) (%.)
Control 71754656 79.654620 44694231 6504129 11504370  738.00+89.24'

45 min-water 69.57+6.46 77.25+3.06 40.1245.67° 8754222 10.7543.30  465.75+57.49"
30 min-water 72.92+12.55 75.28+5.31 39.85+3.04° 7254386  11.75+3.50  510.25+72.88"

15 min-water 67.02+9.17 83.05+1430  37.94+2.80"  6.00+0.82 8254222  524.25+54.79"

Y Y

UAAZAT AD AUNAY + SD YD1 4 F1 F1ag 1 2

Y] L= @ 1 A AN o o o 1 [ [ [ ' A v o w
melunod IRAINUA INATN LB NBIN N LA WU LANA WA LR W T Wy (P<0.05)
1 [ 1 9) ] o 1 a Aa
nazihe lvvualug duruguénaianinnii 8 Haawas)
2 ' Y ] 4 1 Aa A
naziheg livuanan (duiugudnanszvin 2-8 taamag)

] < 1 4 1 a A
*nazihe lvvnaan (durugudnatsiosndi 2 Hadwas)
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v v ] Y
ms19fi 15 wavosmsinanarlumsiihniae laveslnnassuleduganmsnaasslums

ﬂﬂﬁ’é)\‘i‘ﬁ 2
yming vimrinla Yad i miin " vimrin 'l
imiinla y
NYUNAADA R GEED) a » 5 MNIINA?
" . NINUA (NTY) .
(nn.) 18 U NUN:LU (h3w/nn.)
Control
H1' 1.79 4.76 4.55 1.05 9.31 5.20
H2 1.93 8.11 7.20 1.13 15.31 7.93
H3 1.76 7.25 6.74 1.08 13.99 7.95
H4 1.91 5.92 5.75 1.03 11.67 6.11
Mean+SD 1.85+0.09 1.07 12.57+2.64 6.80+1.37
45 min-water
HS5 1.68 6.04 5.63 1.07 11.67 6.95
H6 1.62 5.39 4.97 1.08 10.36 6.40
H7 1.98 5.86 5.32 1.10 11.18 5.65
H8 1.76 5.24 5.09 1.03 10.33 5.87
Mean+SD 1.76+0.16 1.07 10.89+0.65 6.22+0.58
30 min-water
H9 1.78 5.57 4.69 1.19 10.26 5.76
H10 1.78 6.54 5.48 1.19 12.02 6.75
HI11 1.90 5.38 4.72 1.14 10.10 5.32
H12 1.75 5.78 5.16 1.12 10.94 6.25
Mean+SD 1.80+0.07 1.16 10.83+0.87 6.02+0.62
15 min-water
H13 1.65 5.26 4.78 1.10 10.04 6.08
H14 1.79 6.06 5.47 1.11 11.53 6.44
H15 1.85 5.61 5.52 1.02 11.13 6.02
H16 1.72 541 4.95 1.09 10.36 6.02
Mean+SD 1.7540.09 1.08 10.77+0.69 6.14+0.02

Y
'Hen number (lunaazngulnnaaes quai lndag 1 éa)

lusianuuanareneadaszrinangu lanaaes (p>0.05)
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i ] Y 9
M9 16 AmanimineJerzmelu Gruunmhmind iFianouan) veelnngu

= o w

=) = (% 1 1 $ 9y 2’ d‘ Qy
ﬂ’J‘UﬂmﬂiEl“]JWIEI‘UﬂiJellfJQUlﬂﬂij‘ﬂJ‘ﬂﬂﬂiﬂﬂﬂL’JaWGlUﬂW‘iGl,Wl.!%llf]ﬂ'uffmﬂﬁﬂﬂaﬂﬁclu

U

SNAADIN 2

F

' Wnine Jeaz,melu (%)
NANNADDA .
Q ] 9 = o @ 1 9
a1 113 i 2l Tufusoeioq
Control 1.66+0.09 0.08+0.01 1.2040.15 0.30+0.03 1.67+0.77°
(30.73+2.94) (1.40+0.22) (22.24+1.74)  (5.59+0.54) (31.41+15.18)
45 min-water 1.76+0.08 0.07+0.01 1.40+0.23 0.27+0.04 1.89+0.17"
(28.7245.54) (1.1540.15) (24.66+1.15)  (4.86+0.59) (23.12+4.27)
30 min-water 1.63+0.10 0.07+0.03 1.21+0.23 0.27+0.03 1.7740.67"
(29.424+2.31) (1.2240.43) (21.7743.57)  (4.86+0.36) (32.33+12.63)
15 min-water 1.654+0.35 0.07+0.01 1.41+0.10 0.28+0.04 1.3140.19°
(31.04+3.82) (1.16+0.20) (24.5242.93)  (4.76+0.52) (33.01+1.51)

v v

UAAZA1 AD AUNAY + SD V94 4 H1 F1ag 1 §)

v o

v Jda v A AAw o 1 o 1 @ 1T AW
MeluAed MHANIN LA INAEN O NEIANUA NN LANA NN UBE 1N A ey (P<005)

9
9

' I =2 ' A o o a o
ﬂﬂumau HUWYDI AURFYUIHUNDII (NTV)



mni 2 anvaziodlunguaiuauSeuifieunungy 90%-water

mni 3 anvazdodlunguaiuauSeuifieunungy 80%-water

mni 4 anvaziodlunguaiuauSeuifieunungy 70%-water
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MNN 6 nJ'iemmEmamelmzﬂ"lsuuaz‘wam"lmmm"lmmazﬂqwﬂam

55



v Y i1
M 8 dnvazueuiee laveslnngu 90%-water (H&Ex200)
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M 10 dnvuzveuiione lavoa lnngu 70%-water (H&Ex200)
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a d
I3

o w

o w a g’ tﬂl 1 1 t:‘ 1 1 1 t:‘
fﬂ"lﬂNﬁﬂﬁ'Vlﬂa’f)\ﬁ]'lﬂﬂ‘]_]ﬁJWilllﬂﬂiﬂullﬂ‘léllaluﬂﬁﬂﬂaﬂﬂﬂ1 W‘U’Nulﬂﬂij‘ﬂﬂgﬂ’lﬂﬂﬂ
Y [
ﬂimmﬂmummiaﬂm ﬂﬂﬂﬂ%ﬂﬂﬁﬂwafnﬁ‘ﬂﬂﬁ’f)\‘lﬁL‘ﬂﬂiWﬂQTHIﬂﬂﬁﬂ?%WﬂTﬁﬁﬁ'lfJ“VHu
[ Y
(Bierer et al., 1965; Adams 1973; Gongruttananun and Chotesangasa 2005) Taglan'ldsuiinaw

9 4 a ' ' v 1A Yo g’d‘ 1 3 A A Y a
Fovaz 90 liwanda luluuananninlnnldsvihavediuaui (e 1) udvziveis
9 " 3 A v VoA Yo g’d‘ 9 9 a l(; 1 1 VoA Yo 09} [
dosnnaw Tuvazh Innguinlasiihauiosas 8o ldwanaalidini lnnguinlasuiied
k4
= v U

3 A Slg'd' Y a " Yo 1
IUNUNIZYISUDINTITINAADN DNN ENW‘]J'ﬂﬂ”Iﬁhl‘ViuW]ﬂJii’Jﬂﬁz 70 ﬂlﬂﬂﬂﬁhW@i‘ﬂ]lﬂulﬂi‘]JﬂEJN

Do

]
= 3

3 Ao o Yy 1a Y Y a Vo A = ~ @ 1 VoA
wuntrai i Induesdesiigauazdaldwanda ludgaien/Souieuny lanquaug ms
a J 1 o : :/l '
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