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Effect Of Betaine Supplemented With Drinking Water On Water Intake

Pattern Of Broiler Chickens Exposed To Heat Stress
A Al-shukri' and D. Alhassani’
!Animal Resources Dept., College of Agriculture, the University of Kufa
2Animal Resources Dept., College of Agriculture, the University of Baghdad

Abstract
The experiment was conducted at poultry farm, animal resources dept. college of
KeyWords: agriculture, the university of Kufa during April, 6, 2010- May, 7, 2010, aimed to knowledge

Heat stress , Broiler pattern of water intake during entire day of 4, 5, and 6 weeks of age for broiler chickens
-Betaine have being got betaine with drinking water. Five hundred and forty , day old of unsexed
c ) Hubbard Classic broiler chickens were reared on litter for two stages: the first was extended
orrespondence: .
A AL-Shukri 1-21 day old with no treatment, whereas the second stage was extended 22-42 day old.
Birds were randomly allocated into 6 treatment groups ( 3 replicates each, 30 birds per
Department of Animal ~ replicate) as follows; T1, T2, T3, T4, T5, and T6 which mean 0, 250, 400, 550, 700, and
Resource, College of 800 mg betaine / L drinking water respectively. Results revealed no significant differences
Agriculture, between treatment groups in water intake during moderate period (1and 4) of day for 4 and
University of Kufa 6 weeks of age. A significant superiority in water intake was noticed in T2, T4, T5 and T6
in comparison with T1 (control) on 5 week of age during same two periods (1 and 4) of the
day. Water intake pattern has been in harmony with house temperature profile, that can be
seen through coincidence water intake and house temperature peaks in 4,5, and 6 weeks of
age. In general, betaine treatment groups surpassed control group in water intake during hot
period (2 and 3) of the day.

Jo¥ cualll o) 383 da gkl (pa S ual

107



ahaxe o815 (2007« Eissen 5 Enting ; 2005¢aicles
12 i) it e 53 50m 5,08 cllia (pal sl Lghas by i)
el Gl ol ele gogl ddle ClilalS adaiiul oS

Sl sl sa¥) L Lasad skl

Gl @ sk 3 gall

ol i) il gl Jin 8 Al ) oda Gy el
e 3l VA 485K dnala — del 30 A 6 ) gl 5 0
2 pal s &3 540 axdind (2010/5/17 ilal 2010/4/6
40 055 b ugiay aalgag e Hubbard classic guise
sl il e Ll S5 ¢ et
Laly aaly g yee (e Sieall el b s rdleled) J 304 -1
edall sl A8 8 o dadine #1455 a s 21 e
Ad-Libitum 5 5a 3 seas ilall s oLl Ll pr§ cau 5 LeSan
sel ) ol gl 4 sliddl LA Jaliall 5 Callaall Hlasiialy
ALad) 3ass 0 (o syfhelu 24) 3 il
o 42 Ly 05 21 jee e el B2al) & tALelaall Baa -2
Cllsa 6 (e ey 21 san FIA) i) o) e
oSe S 5 3 30 adl e ) Sa 3 Alilae JS il
Pen ¢S 18 Jlo #81 i 3 L Ayl ol 35 cVeass
s oIS edlladll @) Se a5 b Wle ¢ 22x15 sads
L I Betaine ¢yl sale dilal 4 il it . deldl 3
T6, i saill o Dl adl S G oy
(0 Jaew ) ele ) il dilal 55 T5,T4,73,T2,T1
e el i1/ oty aale 850 « 700 « 550 « 400 « 250
BEC 38,3 (3 el Betaine ¢pfind) sole claainl. ) il
Jew Jial 5sae (e 3 ke 3aldl g 4 Y Feed Solution
L cldl 5 ya da o e 19697 545l g3y (8 oLl Gl
ikl 52 2000 « 1500 « 1200 ¢ 600 el 5 Las
Glaw LS A cldl ) Ay Jaugy Dy 4 de e e
<uie(1 Jsa)(Hygrometer) s yall dand g3 dsual) 4 la )
ey ps 21 Ay a5 am e (e 153k AR o 28
(2 Js%) 2542 emy Byl Aledl 55y 22 e (0 S

108

dadial)
ol JSLa) aal aal A3l 3ol s Ao g8 amy
Aladl Jga Gams (8 Oal sl Leins Lo gee Ul guall 4y 5 aal 58
Clad gyl ge 4 Sl W@ el B pala JSS
5 eall) Al D Gkl Gaall el DA sl al)
laall a8 3¢ (1999, 03S 5 wall ;) 1986 55l
Ol 1.7 Ge 5S) A8 Y] sasidll il gl 3 ey daili)
gyl o) (2003 ¢ aicleny St-Pierre) 2003 ole ¥ 5o
osshll g g5 Akl eV ane e Bl el Gla o
delie alidd) e Ygsue 00 My aludl dea¥
¢ Siegel) FUy) jmliaily Al s Gal 3V ey sibal
. (2005 ¢ «icles Gharib ; 1995
S s o paY) aatall A La gead s clal all 5 Elayy)
daly el dlea¥l Wy A I e 2all d e
deey bl L e JlEly Lgiealse g dl phll aua
Jgallg AiV) apelaly Gl cilallas Hasial e gialil
¢« Yildiz 5 Kocaturk) —anSilly syl iy 45l
Alaaiuly fslee I ¢ (2011 ¢ aicles sDagtekin ; 2006
L U il ety Abal) cla@lls 480 Lus)
Fayeye;2003,Sonaiya) sl sl alea¥l daglia 48
sl Alaial) 533 cilalladl) Ciedsiid 5 (20086, aleles s
(2004<Furlan ;2002¢aiclea 5 Tabiri) duw¥) palea¥ls
Lbasaiy @il cle ol Alally Clialill | geaaiul o553l 5
seleas Sahin ; 2002, 8805 anl ) E5 C Alis
aiclen 52000 ¢gauall) #3LY 5 galad) Caeadin 5 (2009,
ol ele ae 36850 5 (12009 , 4ielea s Hassan ; 2008,
Oes - (2003 ¢ slealls 2000 ¢ aicleay lwasaki)
GOl e oY) cpaiall 4 Ciaadial Al Gl
S S bl e ol sleal) e caisill ol
ofdl e glycine  wa¥l Gmeall e @& JAd)
L el ol e 5l galsall @De & Betaine
e 4 N Gl ofiday anY ey sl
il e 2els dpmals sale ey 2y e de sendd
Eklund)  Ss¥) lasll AW a8 40l Bla o3l ss

el <l



oall 25 i e YA a5l e 2000 51500 ¢ 1200 ¢ 600 el (3 Aansdd (%) Ausull sl s (5) 5 ad oo & Yauar (1) Jsia

o2 4222
el

2000 1500 1200 600 )
Lk LR Lk ZENN dgh ) A Lk A (X))
L) Al A Al Awedd  spal dgdd) sl
40-37 32-28 60-30 36-35 60-54 34-32 75-60 26-23 4
40-39 34-32 38-30 39-35 40-36 38-33 70-58 28-24 5
60-50 35-32 50-40 39-38 58-42 38-35 60-58 30-28 6

Al A B Aasiiinal) A8idal) quS 53 (2) Josa

% Asilgdl daytal) % i) dsle agdlal) Salal)

54.5 50 Ligrme el fas )
12 12 Ly ome daia
23 30 My sl J 408

5 5 (2)‘;—"‘5? Gfisn Xoe
35 1 M\ 34 ) Cu)

1 1 Sl jan
0.7 0.7 A0 o g SN iy i
0.3 0.3 pladal) le
100 100 S & sandll
el (5 shaasl) s 0

19.23 22.21 % D3 Ofig
3130.65 2911 (il paS 5y 51S) Alias Gl

0.91 1.14 o

0.90 1.10 % cysia )

0.42 0.51 % oy sbisall

0.63 0.72 % il + oy isdl

1250 1325 wiS [ pile o1

0.88 1.11 % IS o5l

0.48 0.56 % agidl sl

0.60 0.77 w5 il 25l

0.14 0.14 % 2 13 pucl

0.15 0.15 % s

3.20 3.61 % Ly
6.54 4.04 % caall

162.80 131.09 (CIP ratio) s Ll : 38Ul Zaus

Alin TS w375 pans LS 22305 %648 Lo LAl 01y ) dansd il ) ydeae (o deddiaad) Ly pual) J 3 2 ()
%04 <o 52l %6.5 cals GLI 062 ola (383 065 Ala (i 5 5 0640 e (5 sing (38 sall AS 15 (o 3 sinse Linall (gl n ¢ (L1511 ) 3 sem adaionddl iy Sl 5S4 (2)
0l 3500 Golan s linalisd il e (5 s Alian ALk i3S/ jans 5US 2100 o503 300 9602.3 cCafonns + 0 5lin 904 €018 3530 963,70 «comnY %6385 53a s 58
oS 25 S e S/l 5000 « 35 n oS/ 3 535 5 15000 il o3 _lall laliin)

109

1994, NRC s smnall (5 sl S 531 (3)




u..\_ﬁ(._\'o_qu&dﬁ;u\QAL}LA@A@@};&AJG55‘4bgu§1\$4@§;d&\seﬁzm¢w%\ugme:
Al e 4 Alaall G Sy clelu 6 Ba 8 4 ) ghall (e ellgioall lal Jiay o3 @a0 7 oatul g el 6 an elall e (Al
P WS auall (35 0 Asie A€ ellgiuall eladl oaE 23 Aol 24 DA

cle
100

=l 535 On (%) Disie A€ Gleln 6 Pl el

JM‘&J};\H\L}AQ\L\MGEM(JA)&M\&u‘=ed\&ﬂ;

-JJSA“&J}:)H‘J.\ch
DS G (p2) skl 05 Hassie = G

el (35 (m A s oS Aol 24 DA llgianal) bl 8 Lo 8kl
(2001) SAS alall Has¥) geali ) 2ozl du s saal cliall ilas¥! Jdatl 5l

O W L ol (2010) weel ¢ (2001) S
Gl 058 ) delu 12 10 A el S oLl el
il EDllae (3585 Lnadhe (Say S o gl (e Ao 5 ya)
s sl e ofolal o DA eld) oDl i 4l
Oe (3) sl oo TL 3 kel dlabes sib ae 4366 (3,2)
b DOlaladl) (g 5 giea GO Jpan oy ald bl g s
alal el Dl 3 gindl guadl o eld @Dl
o Laglsl o 3pmy 38 ol g Jadl gl 3 opiad) Dldlea
L)se ¥ il Bask oo el @l e glall iy i)
gl D oLl rlaa¥) 535y Al g g e Aailad) 3
D) AN Jalss zola J B cilis)l i 5 el
Balyl ) ¢ (1997 ¢ aieles, Kidd 1096, Luft
O Aide @Y Andgy LS Bale ofnll oS el GLd
s jiay yhll ke s LeSBleiul 355 Al Galead)
Gl gl Sl s ads A el @Dl e
il 38 @ zIa) Ala i ¢ LN Bk oo e
O oS A (I Sl z s ¢l sl Gasla 3 ) pa o DB
lebe galdy (S A0 (Bhsma) A o Lsdl 21 AY oL

(2010 ¢pbaalt 2o g Gaulll) yadall

110

Azl 5 gty
Ll cDlae LEE 3,21 JSEY e sl
s sady clelu 6 S Auidl oLl oDlginl o b ol
saadl 0 6,54 aal¥) A avall ()55 (00 Do i€ JalS
o Olaladll (s Aysine 3508 asms pae Bad A e Mgl e
(1) 3580 asall e ool o sl P ellginad) eldl dus
(500-2300) deludl (e (4) 35805 (1100-500 delull) (he
La gl serll (e Guelall g sl L anll (0 6,4 cnlidl
Alalaall A Ll Dlgiul (B ggia 38 Jgan
OB o ll s T1 5 sl Alalas e 5 )i T6,T5,T4,T2
EDlaal G s sina 36 i (K o o 3 (4,1) asd) 0
T3 dlbedl Gus des e T3 ikl T6,T57T4,T2
Lot o) daadle (S ple JSys g8 dea e T1 5kl
Ll 5ya a3 dualall sl el ol oDl
sl Dl e IS i Bl DA (e Aagill o3a JaTg
(2) 55 & o) S oLl oDl o5 deldll 5 ja dn 05
S Gl el 5 A28 Jas 5l el plis ) A caagd il
Sy (4) sl 3 el oDigiul (mlisily . el (00 6,5,4
6,54 il gl s il 55l day alisd) cagd
£(1992) Lott ,May ¢ JS gl 038 a5 Ll eall e



-

ars

is

14

--_—roomiempc
12

o

(¥ 00 20001 ) Bt

s AN A mman A

4(2300t05000  3(1700t023000  2(1100t01700) 1(500t0 1100)

i
Al S0 A A RS ()8 Al SR el e B e D! DA AL S g Al TS | 1) o=
Sttt () e 225 13y A58 A B A 3 S e el pall) g A

aaalghl Abaladl fpau R {n aging (a8 1959 M a5 AZELAS bl g o Lol lghl 5 bl yauia ookl g0 dngin o 499 ) S Aol 3l g sall
S 2g3 5 addg Dbk 6 LS pLablubELGil b Lol 25 (1)

el a5 Yoo o Gl bl bl lgis naing daly &zl 6l ym o y3guld 2 25— 35— 25 dayadl asdlalom day (2)

L Algdl e e 23k 850 9700 ¢ 550 <400 <250 <0 law kbl olo xo gdl ¢Une | B T6 g TS « T4 ¢ T3 ¢ T2 « T1 0N (3)

A A
.y A 10 3_
& ab b DCA: b 3
E - i y 3
- & . a s g
E; T - Plot Area
§ § : 3
-4 — —3 = T X
4 - -
& < o 5 ¥ R
¢ $ : 3 3 3
—2 e — —— + . -3
= - 4 4 $ ¥
& : % i 1
g ::_-' :\ .; ,’. . 2
¥ - : : CEE
i 14 - - : ¥
4(2300t0500)  3{1700t02300) 2(1100t017000 1(500t0 1100)
s
Aall 559 O Aupe AundS (e lalt ESeE Jaas B o0l le pe Suiadl e AdliAe il ghane ARt LS5 D () S8

S (5) a5 235 AU sl 1A Aa s Seal e sl aamn g A

aaalgdl dhaloablpoun Ol o dagine (Fao8 1909 S 08 4250l 5 asudbl L sa Lal Gaalghl 38 fpania Catlalouabl o dygine §a 8 19ag, S al8 d2a2dla sudllvag xall
S a3 2 1da Slolu 6 1S (LIRS S n 25 (1)

LDkl M Jano Saod el s 6 dilghs caiingdaln (8 aclill)l ya da i gulh 25 2 "28— 30— 28 da,edl asdlaylha da 3 (D)
L Aladl A Lo 8 a3ke 850 9 T00 ¢ 550 <400 <250 <0 Slawm waodbl il zo gl ¢Uar 1 Bd T6 9 TS < T4 ¢ T3 ¢ T2 « T1 DI (3)

111



A A A a : A a AB ®
o &2 W : A - ® 3 3 A
i &S - = = :
— : §= = £ 2 .
3 = = = A e
- S AE Se | 3
= > = 3= = . 3
- = = :
ara - < = < s §
ars E E:é §E§ E a ;
“re i Z0 3
. = = E * 3
= = < - 1
¢ 8
e = T :
: | L | = == - .
4 (230010 500) 3(1700 t0 2300) 2 (11000 1700 1 (50010 1100}
s
Al 5133 Crn Auilpe RS (e lalt UGt Taad B i sidle e e S Cm AATISL Ayl Al L33 3 ) g
| St (6) A5 235 2 Avadd asalt 30 e Aa s Seal B aall aall gk

ataldl dbnabl {yauin G (o dgine (oS dang M obd elicall 3 sl saya Lol dialghl 3581 s Ol o Bigine (B 1aag U

_old adaabl &bl Lagpadl
CHS g g il 6 16 oLl 1 o s 5 (1)

e a2 e i el gblg bl ol g nacing ol (6 e 6y dm y3 gl 2 08— 30— 28 dayaill il a5 dn 3 (2)
Ml Lo do W ANeB50 o 700 550 <400 <250 < 0 dam Lyl do o pgindl oel (B T6o TS« T4 ¢ T3¢ T2 ¢ T1CMdsabl (3)

o iy ¢ Il e 6,54 sl 3 muaall (35 (e 22100
(2001) 5230 ; (1992) Lot , Mayadl doa st L o fenitl
Tsie TS oLl Dlgid (alisd) 15,85 36 (2010) omss
Glad Aea (M asmy (s g o penll 228 xa zlaall sl 35 00
P amall ()5 e Asie ApiS Cilall eBlginl (alisdl Lol
i 4281 Le V35 51pal) plii )l iyl b pall 758 e
L)lEe sl ALEN gl e 5 sadl dleal) 5 8l A Ly

U ey

112

fll eDlgin) 3 ddiad) edldedl A6 (3) dsaad) o oai
00 6,54 mulol) Ay avall ¢35 e Aysie At JulS a5l
Ll Dlgiul 8 L gine Gl COlalae 585 Laadly Cua ¢ yanl)
le saxll (30 6,54 auludls T1 5kl Aldas g 43l
5okl Al (s Lin 5sime (306 dllia () ol T2 4l
el eDlgind of dhada (SKarg « eall (e 6,4 (e 90Dy T1
) i S 3 seall 085 e (il 330 Aol 24 Dla
[ Jo 31.34- 29.18, 36.90- 31.02, 44.11- 40.42



oo vie (4 gall ol 551 5 Ao s dleaY (mmdl) palll sl anal) (35 oo Tyt LS S al oLl 5 Caladl Blgtinl 3 il ele ge i) o Ailiae il giase A3l 5 (3) Jsan

Ll 654
bl sl 4 cilaw siall
@D aladl)
Y el 5 el 4
Ll Calzll Ll alal) @) Bl alall

°0.82429.18  °0.37£7.05  "1.96+31.02 °0.14%9.35 °0.63+40.42  °0.35+13.51 T1
®0.82430.12 %0.14+7.51  °0.11+36.70  *0.39+10.14  *1.21+42.33  20.16+13.97 T2
0.35+30.87 °0.15#8.16  °0.23%+35.94 °0.09+9.44 %0.71+43.37  °0.20+13.95 T3
%0.91+31.02  20.38+7.95  1.45+36.90 °0.13+9.77 %1.50+42.88  %0.12+13.77 T4
%0.24+30.70  *0.19+7.46  *1.01+36.61  20.72+#10.61  1.26+43.16  °0.16+13.95 T5
%0.274#31.34  %0.13+7.83  0.93+35.84 °0.1749.35 1.13+44.11  °0.09+13.86 T6

* e e * * NS i giadll (s gine

C s e (0.01> 1) 5(0.05 > ) cdlabaall G &y sine (3558 a5 s () 5l G gec AR Cag jal) #5e*

okl 5 Guelal) £ 503 0a28- 39- 28 ¢ aul )l £ 50 ©a25- 35- 25 Gy sall asall 5 5) A 0 (D)

sl e Goydele 51/ i axle 850 < 700 ¢ 550 « 400 « 250 « 0 Jisi T6,T5,T4,T3,T2,T1 = el @
el 055 e 02100 [ Gle p2 @

el 55 e 22100 fele Jo P



increased weight gain under
normal and high environmental
temperature. World's

poultry Sci. J. Vol 64, 2(Abst.)
P.55.

Ahmed, T.,T. Khalid, T. Mushtagq,
M.A.Mirza, A.Nadeem, M. E.
Babar, and G. Ahmad. 2008.
Effect of potassium chloride
supplementation in drinking water
on broiler performance under
heat stress conditions. Poultry Sci
87 :1276- 1280.

Anonymous. 2006. Betaine offers
benefits in poultry diets. Poultry
Natrition Group, Nutreco poultry
and Rabbit Research center
casarrubious del monte (Toledo)
spain. Poul. Int.

Dagtekin, M., C.Karaca, Y. Yildiz,
A.Bascetincelik, and O. paydak.
2011. The effects of air velocity
on the performance of pad
evaporative cooling systems.
African Journal of Agricultural
Research Vol. 6 (7) PP. 1813.

1822.

EKlund, M., E. Bauer, J. Wamatu and R.
Mosenthin. 2005. Potential
nutritional ~ and physiological
function betaine in livestock.
Nutrition Research Reviews.18 :
31-48.

Enting, H., J. Essen. 2007. Role of

betaine in preventing heat stress.
Feed, Mix, Vol. 15. No 5.
http://www.All About Feed.net.
24-26.

Fayeye, T.R, K.L. Ayorinde, V. ojo and
O.M. Adesina. 2006. Frequency
and influence of some major
genes on body weight and body
size parameters of Nigerian
local chickens. Live stock
research for rural Development
18 (3).

Furlan, R.L. 2004. Does Low- Protein
Diet improve Broiler
performance under heat

sladd

el e Chug diie ¢ g SAlly dA el ¢l
sle I C opelid dilaly ageadl 2002
coalll 7 5 8l (5 ) sall aleal¥) o Caganll o )
120- 108: el 3 dadl sl S e dlaa
(3) 12

dea¥) LG 1986, 50 sl 5 slin ¢ iuall
s Al paldl zlaal e gl el
ZED S (g peadi— iy ) jaigal . Nl
(pp: csasiiall ASledll ¢ JSiL coal gall g Al gaal)

176-180)

35 glall ohad 1999 Lails ((ELS 5 sl ¢ sl
Cisob b ol pall z s (el &3l 0
L8 all Aol )30 aslall Alaes la g Lpmpha ) ya
412 -405: (1) 30 .

<y ginse Dbl L5 2003 . S s e ¢ aleall
Pla el sl pe S8 e ddlias
Aaludlly AalY) liall a3 gl
)Y Lead A prall il g 8 HsSA
iy dedls — del 3 4K — yguale Al

Aaxiil w2010 . s dielend g ¢ )l
palll z g8 aillay aead 3 Betaine (psul
Al s lal Gla oy gl Gagh 4
- olaky Aadls — Al 0 S iale A,

sl L6 2001 . il ae Chus die ¢ (5S4

bl any 4 oamgailly @8l cle ae C oualis

3l a Glapy il ol aalll 75 Al Dpaludll 5 dpalisl)

L~ ivale Al LA e
ks Ladla — del 3

ke ALl g ayseaill L35 .2000. Gl dea) ¢ 52l

e ele peamgall Glis )l a s el 2,518

Al ¢ Ay 5 a sy a3 g yall aalll 5 6l

- ok deals ¢ del ) KL guale

coma e ¢ bl de s @AY e oo gl
Sl adal 5055 Aialall gkl 4355 .2010
Al = ok dads - el il
Clamy — Ll g debdall

Abdulaziz, A. ; J. Seddon; W. Bryden
and R.Pym. 2008. The effect of
dietary
betaine on growth performance of
Japanese quail selected for

114


http://www.all/

Washington. DC. PP. 265-

271.

May , J. D. and B. D. Lott. 1992. Feed
and water consumption patterns
of broiler at high environmental
temperatures. Poultry Sci. 71.:
331-336.

Sahin, N., M. Tuzcu, C.Orhan, M. Onderci,

Y. Eroksuz, K. Sahin.2009. the
effects of vitamin C and E
supplementation on heat shock
protein70 response

volume 50, Number 2 PP. 259-265.

SAS. 2001. user's Guide : statistics,
Relese Edition . SAS institute inc.,
Cary, NC.

Siegel, H. 1995. Stress, strains and
resistance . British poultry science
36: 3-22.

Sonaiya, E.B. 2003. Producing local
livestock-improving rural
livelihoods. proceeding of the
28th Annual conference of the
Nigerian society for

animal production .Vol. 28: 462.

St-pierre, N. R., B. Cobanov, and G.
Schnltkey. 2003. Economic
Losses from heat stress by us
livestock industries. J. Dairy Sci.
86:(E. Suppl.) : E52-77.

Tucker, L. A. and J. Remus . 2001 . The
effect of betaine on performance .
water balance and gut integrity of
coccidiosis — infected poultry and
its potentialenefit in AGP — free
diets . Br. Poultry Sci. , 42, supp /
1:108 —109.

Tabiri , H. Y. ; K. Sato ; K. Takahashi ;
M. Toyomizu and Y. Akiba . 2002
. Effects of heat stress and dietary
tryptophan on performance and
plasma amino acid concentrations
of broiler chickens . Asian — Aust.
J. Anim. Sci.,15 (2)

: 247 253 .

115

stress conditions. Brazilian J. of
Poult Sci Vol 6 no 2. PP : 71- 79.
Gharib, H.B.A., M.A. EI-Menawey;

A.A Attala and F.K.R.
Stino.2005. Response of

commeicial layer to housing at
different cage densities and heat
stress

conditions. Physiological
indicators and immune response.
Egypt.J.Anim

Prod., 42 : 47-70.

Hassan, A.M., H.M. Abdal Azeem, and
P.G. Reddy. 2009. Effect of
some water supplements on
performance and Immune system
of chronically heat- stressed
broiler chickes. Interational
journal of poultry science 8 (5):
432-

436.
Iwasaki, K., R. Ikawa, H. oyama, H.
Horikawa, W. zhou, and S. Yamamoto.
2000. Effect of feeding glucose
containing water on thermoregulatory
responses of broilers during high
temperature exposure. Japanese poultry
Sci 37 : 108- 112.
Kidd, M.T., P.R. Ferket, and J. D.
Garlich. 1997. Nutritional and
osmoregulatory
functions of betaine — worlds
poultry Sci., J. 53 : 125- 1309.
Kocaturk, U., and Y. Yildiz.2006. Some
performance characteristics of
evaporative cooling pad at
three air velocities in cukurova Region.
J.
Agric. Fac. 21 (4) : 101 - 108.

Luft, C.L., .1996. Salt water and

extracellular volume regulation
. In present

knowledge in nutrition, 7th ed.
Editors.ziegler E and filer Lj,
ILSI press.



