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Veterinary Journal (Pajouhesh & Sazandegi) No 90 pp: 23-32

Effect of adding chemical amendment to litter materials (sawdust and wheat straw) on litter quality, growth
performance and incidence of carcass lesions in broiler

By: Farhadi, D., Shariatmadari, F. (Corresponding Author; Tel: +989121884049) Khosravinia, H. Assiatant
Professor of Technology of Animal Products, Agricultural College, Lorestan University. Khoramabad and Karimi.
Torshiz, M. A. Assistant Professor of Poultry Science Dept, Agriculture College, Tarbiat Modares University, Tarbiat
Modares University. Tehran. Iran.

The purpose of this research was to evaluate the effects of litter chemical amendments on litter Quality, broiler performance
and Carcass Lesions (breast blisters, foot pad lesions and hock burns). In a 2x4 factorial experiment with 576 commercial
broiler chicks (Arian), the effect of two types of litter materials and three amendments were investigated using a completely
randomized design with three replications and 24 day-old chicks in each pen. Litter material treatments were: 1) sawdust
and 2) wheat straw. Litter amendment treatments were: 1) control (with no litter amendment), 2) alum + CaCO,, 3) natural
zeolite + citric acid, 4) whole additives from 2 and 3 treatments. Litter materials and amendments and interaction between
those did not have any effect on weight gain, feed consumption, feed conversion, and mortality percentage in chicks and pH
value, nitrogen retention (%), total plate counts and lactobacillus populations (cfu/g) in litter. Moisture percentage significantly
affected by litter types (P>0.05). Incidence of breast blisters or footpad lesions were not significantly affected by litter materials

and amendments. Incidence of hock burns significantly affected by litter chemical amendments (P>0.05), in a way that use of

sawdust litter and chemical amendments resulted in decrease of incidence and severity of hock burn in broiler.

<Key words: Litter materials, Chemical amendment, Ammonia, Performance, Broiler ;

52U o 50 35750 Sligal 55 0aiisS 455 sl pandlS g e
o098l elanl al 4y b gy (R TA DAY A) il s
9 s Sagby b g PH (halS crgo 4 = s 4y (alon—d Slse )
b Slisel b Jlasl Ly g b oaaclS S ellad ialS azei o
VA NF) cnloads aslis 5o iy 5l Sligel 79,5 LualS o -
L olaS 5 5l salawl as” wols Lzs (Y2 0) o) Kee g DO (Y0 «
(555 Sl azgz i 3o porteesll Slilses (gzmen Gl Cools
503,50 Gl (95 0399 sl 53 1) et PH )5 (gime psbo &
AOF) 005y 51 Sigal 5 29,5 50 650 (e 20l 4 2
sy 5 VL G55 Rl e 5 el Sldges 5l eslan]
ol (Sas j5eb 50 adgi Slisel zobaw (1als Jds 1 e
38,5 555 (V- - ) Taylor s Meward (¥« < Y4 &YA)
s Sl g (60 Foos (Gl Ly yiwn (5,155 Jgaze oole 4w
Sigal gohaw 2l5 o sali b dlie )3 poiegll Slily o
VF) 23,5 (05 sl az g o ,Shas 10 3900 9 (S h9) Vo b b
Gl oy Hazmed (Gl SLLS 5 iy oS was e lis ldass
byrye Sl Sl 5 e85 Ol Wil (o0 sl Dl g 00
) rms SLigal 515 L uled 51,0 diew (59, p (i 9w g b S &
s 43 (CA0) 0y Sl 1393381 iwlejl jo0 (FY VF) oo zals
E85 Olime 0 Shoe 50 )l (ina 3l (gay (265 (sl 4z g
(F1) sls als 1) i (29,500 )b g b B diew sla o35

S &y BB ol Slge (59933 ST (o p BBl 5l B
Sl azx g a2 (g Sl £9dg 5 0d) 3 Sles s CodS
Al (oo (FBgS

doddo

S st Olge (sl Lo (Ral38l sl j5eb cnio anwgs 12 o,
S Olgre 4 cslio lio (@lwlid 5590 )3 gh sl 03 8
s y5kr 6y Olye SodeS 45 [z el 69,2 5l el
Y OF) 025 oyl 55 o ) 58 ol 5 odlas 3, Shae
55 s s 53 o0l (5T 1) Slge Sl e Aels (e
S olS o)l S5 gz 4l Lol olgs ol jl 2 il 03,5
53 (V) 8l SIS Y guamms (F) dasle (YN NP iy Alasg
il e (V) Sz LolSL o (V4) &3 UMb sz (FO) &,
SLl oaisS s (ol Jale elgo (al dy (o s Sl g 4 jo
(O F) cenl joubo Cnio o Ll 3 ookl g

2 S G edes 5 o  Jg—ere 5l (S0 Sligel 0wy
3 Sigel 58l 5l (o9, 05150 5 A 51 i
3 897 ge Syl vl (09,80 a5 5 el ()9 sla I
polie wled g oo ol fimn (59) 2 oad diBu ) o g DY g8
o 59, 8boe wlgs oo Sl (s Zslans o (> :SL:JS*“" L selo
15 Slisal GYb Cale IS ol 4y (F) ams 1,5 il cow |, oubs
Jeas el «(FA) 0l ) Cas s il el Hbo ()50 sl (s
Elsil a4 ol 153 (YY) (S olKiiss &) ol (V) ST o5
OF) 05 oo olali [iol38l Coled ;0 5 (YD 5 ¥) b (5,lo

Lo gy PH amy aily 50l i 51 Sigal 55 @955 (5
Qo o Hlas Dlaass (YA) ool oo i podgel clalé g ay045

03970yt Wl Jds 4 Y 51 3 8b pH o Sligel 29,5 olje
cold g os, mals usen gNH "o NH | Lo b sy o

@

<<2> &O
0
(‘;AJJ'L&JQ;“J};) ﬂ /
74 o5



- S old ay 226 A o,y lely

PBS jleola wl b o slo g 51OV e "2V o ™) s sla o,
O O il S )90 S5 sla Lanme )0 5 b agS
S 4y g0l ile a0 YV gles jo jlai o 50 oS sl oo
S b bl 8L Gl a8 518 Al § o cel o YF
bl 32 0n 2 sle azgz plad GialejT B 55, 50 .88 alnil T,
35l 3590 (2955 Jate (KiSgm o b B 05 Dok 5 689 Ol e
O 2l Bl jsb dy g askad ¥ 50 LiaS (b 0 s 518

D85 18 bl 0,00 AlY (59 p i o3 (o Sl
&9 el cus ol ey cuale Lo a4 Slals wsye sl eols
o s LOg &y (019,800 1L slo 0ls g Aresin o504 Jlo
ANOVA g, L (FY)SAS |l580 5 5 5l eolaiel b le ool adS . a5us
Syse /40 Joixl mla s j0 Sils g5l b bo Sl 5 00 5L
3y S i 055 4 Lty sl ol 00T 55 0558, 1,3 4l

& ooliwl Chi Square g, 5 365 5 Juake (Siguw

Sy g gl

I3 81t e 5 ool 1 sl (e ilin gl s Shac
Ohaon 090 IS 5o Sl as s 5 fad e po «ShsS Bran s
St 0l y 0 ,Slas a4y gy po Slas .l oad ool LSV Jgo o
b ol (P>410) &8, )|, 8 6 i oole g95 ,l0 (sne ,5G
=355 Sl azrgz o Slos & ol oo Sl (s L Gilae
LFO YV D) asn )5 el (6 s ools 31 (g pdy 30 gas |
6 55k & pasS oS s (59, 2 AL B9 (S5 sl azsxr
S0y85 o)l Sy ol (65 (2138 o o yo il o)l ge
9 5L bass co o (VAAY) 5 g Peacock (p>+/-0) asos
St $9) 4Bl G955 Sl azex sl ) 658 09 SIS
50yl S sy By s Yo )] s 45 wisgad iylS o)) S
(YY) 0l oo by yo b azgx o (5,165 S ol

obeond Olge (09381 a5 855,5 )155 (V- + ) Taylor ¢ Meward
Yo b Il Shigel zaba 20lS o ¢y & ol Cools L
20955 405 b glie ;5 (2055 b azg> o Slac 13 55000 5 5y
St stlond 65 Jos ool 550 yins 95 b cgaline ;5 (YF)
als jlad b aslas 1o (gl (sre Soldi a4y yonie 5 oliond Slge b
Moore zls b cisllas jo a5 P>+/+0) ais 60,8l Slas sl
5 (Vo 0) 5, 5en 5 DO oY+ + ) Joks 59,1550 ((1235) ] (San
Jlite Sl 3OFY YY) V2 A F) coul (V- V) ) Sen g Nagaraja
syl 51 S en (sl (9553 lron 5 ool g5 i £33
P>1-0) 055 40 Sme 0diy 0, Slas 4y bgy o

Slgs 5 (5 s 03lo £ ol Dl 31 gl o . Sbos d o iy oS
U597 5 sk woys PH sl Ll Jlize ilg (538l (ploar
boryo polie (559, TV pocenload bl )1V o ¥ Jglaz jo s JS
5 59953 st 03le 5 (5 ymn Slga I ne 3l o i PH &
5355 TV 5 s Casboy oy (P> 10 0) 28,55 18 sl lis il
a5 5y5b 4 (P</20) C8F 5 6 i olge Jlo e 56 Cou
O 09 paiS olS 4 Cand (6 5eS Cugb jlade sl o)l S s

L gy 9 9lse

55 Oyl g (SsS Az g ashad OVE Sloslai wll Giolesl oyl
o5 olSiily (lidiond as )50 10 (Gn 2 53 S)sbs S Lodle
VL Bola elS sl =,k CJB jo YxF | 9556 & jo0 a4y ¢ o0
2 00 VY (ST5 L) u_f.,“uﬂ axlg o o0 YT olawy o 1S5
plol e WY olal b oo i 50 59, Y o dy (i 5l 2o 0 oo
oz F-F o V-F -V sloaian pigaulbarg .o
kcalikg s CP=7/YV) (p5lel 0,90 LS 5 L SLL g oy onsled
bl s ME=yavo kcallkg 4 CP=7\AI0) a—s, (ME= YAV
by, aaals —wyiws MME= vave kealkkg 4= CP 71V/0)
A Sl am ad el S ld sla a1 Jolo egran 555 s
b Sl el ) 5 ol iy, colu Y (oys anliys el g el
Blaog Sle gy 0,90 SlayeiS ol a8 516 (s, TV oLL
09 9ol 09,5 =) Jald) yiws & (oloen B Slge (S99 oS 5 ¥
PSS IATA) psirasl] Slifsns S 5 Y (i 2 (53538 05lo
(o @i o Fio 50 0,5 okS < IVAY) Sl + (s @ pe o ,2 50
Sl + (s @y e 250 )50k V) (b Cdg) oS 5 Y
Slge 5lemS 5 =% 5 Grms ooy 52 3 2,5 5kS +/N10) S i
olS g 0,1 S (g s 00le 90 5 ((gluwn sl Cod 0V 5 ¥ J0g38
(o 5l B Cwles L) puss

Fo 2 08,5 LS VWO Sleei slo 09330 5l eolai il 5
3959 3 J—8 celw VT sloan b 0lge 09 iy Colvss 5l au e
Slp o dad 23y fi 9y 2 SIS0 ok 4 s 4 s axge
oolaiul b ol (Glo o)l ¢ jglme sl (i (5515 YoLS 51 Gl
FY 5 00 b ode—isy (6 yapilos 10+ gl | b S Bl )
s 55 GhlE el oy o Slas 4y by ye Slio il
Al s asloe g 6,19,5,55, o] e ot e 5 ST
Qo yd S0 40,90 GLub 10 g (nie ()9l e diljg; Dy 4
0397 Soy8 waghy oy PH Slas ) sl aus )5 3158
P g hliSe Cand # 51 alesT Ll o ey 29,50e b g
£S5V PH =5 ojlail sl oo 5 bglve 5 o)lo ) diged (0
AT ) oy 5 Lglie e T il oo Vo0 o iy iges
s Caghy awl cewas YEY Metrohm  Jos o pH 5lesliwl b
4,0 V0 5ol 50 00 (IS i digei p 5V ¢ Sl oslii il
0585 Sy s (6l ol el Cel Y oo 4y ol 5 il
A s (A) 03 s 5 powtagll Sy 51V - ) bgls iy
g oo S el YT Sow 4y ol 55 ils az 0 Ve 50 s diged Luw
9 9 apilons (1) AOAC 39, b e (35555 (s -2 oloss]
polie Coles ;0 .008,5 lo s Kis oole o0 &g ] polie
D gl iy 50 poeiegl] Slige jpa sl ]

Wgad Loy 51 (555, TV 50y (25,500 L 65 o3Il sl
Plate count cuiS sla oo 51 09,500 ;b Guans (sl 0 (6 5
sl 5L cmes )l 5l o5 4 MRS agar 5 agar
FO L s 500 e o ool ol SLiSY ol 5 JS s5lse
Al e e 4 el ¥ o s syl Tl la s 80 ) L

<<2> &O
0
(S wisls i) ﬂ /

@




5392 FY 50 0 )Sdas cilizio wlao y (oleowd (39380 00l £33 g i £99 41 gy po G (uSSlno dunnliio —) Jgur

DOl ey (09 Brae Shes (059 os Gl
s &P
£I0%E- /719 AVA RS VKRN § FVVAYEVF/ATY ARVATAENAVZN ol S
FIVOE-/A-¥ VARE ]+ FYY/YENO/PAA YYOANEY/YY pAS ols”
o938l es
S12F£-JAVA VIASE- ]+ -0 FoPEIVEY - /FF0 YASAALAIAYA 98l e
IALEINER VAN [« Y £ OV/E)UVSS YAOF/VEON\# Sl + pgriagll Slalg
£IVOE./AYY VINRE[e o F T2V £VP/A5)N YVOF/OEHN NV E S i Sl + g3
#IYOE-/AYY VIANE [ 28l 2NVIVAS Y\POIVER[FY S o Slge oS 5
IYO oA ARVIR ATATE SEM
P>./-0
ns ns ns ns By
ns ns ns ns o938l il
ns ns ns ns 0981 X i

9 039550 «ugby wo)d PH 1) (o lionnds (09380 00l £ 95 9 ums £33 4 by o (S (Kilio dunsy Lo -F Jgurr
5395 FY 50 (¥ s cfu/g Log) (SusSY sl 9 JS (551e2 slo (6 ,55k Comor

Sy anl I Slle (1) yuwa 039558 (1) ymm Cagh,

7=
VIAVE-[-AD NOFE-[+ b Y/ayE-/1AQ bYY/fFE-/0AY AAYE-[-QF o, S
AeNEN-¥ Ngat./- 2V YIoFE- Y-V FF/avt-.jasyy AYFE-[FY puS oS
0938l &5
AYYE-/-Vq NOdE-[0- Y/fat./ove FYA-£-/0F0 AYAE-[- Q) 3958 9
YRA G KA K AEYE-[-39 Y/foL-/YFA ARTARE TRV NEYEN TS Sal + pgiegll Slalgu
AYAE-/VYY AFate/-AQ Y/A0E-/YAN AATAREAVAVNY RYRRS: RYRYAN S Sl + ool
A-£\VY AEYEN-Q AZARE=JAR PN FEEYEN/-OA AYFE[ Y slords Slge oS 5
olfor7 AT A OIS o0 SEM
P>./-0
ns ns ns x ns iy i
ns ns ns ns ns 9958l
ns ns ns ns ns S9958 X iy

5 Syt Sl + (s2ab Sl 95 S 5 = (ST + o ginngd | Sl g S 5 =Y 1 boais (595331 1g0) (P>+/+8) Hlo (omizo sl MS (P <o/+B) 410 o x
Pt 551 )3 (S9lS 0aid LSS 0oy LOG o 52 (5 55L 5o VLV 9 ¥ (ool (599381 Slg0 S 5 =Y

8 &0
@ (S aisls i) %@ ﬂ 9 /
(0Y)



[ B e

3 JS Gilop b 6 55h Cumaz 9 (3595 by o yd PH p % bl (09381 00lo £ 95 9 rums £ 95 4 by o il I -Y Jou
093952 039 (5395 FY 30 (¥ s cfu/g Log) (Sussy ol

S sslen (W0,0) st 3590 (W033) yhuws Cagh
YARE-RVAR AT NOSE-/-aY f/eat/Y- fy/aft./Fya AAYE/NYY 098 gk X o)l S
AR ERYARE NENENTY YIYOE-/7-0 FYNAEV/FYY NEYE-/YYA V S9g38l X o)l S
VIEYENYY INid = RTARE /-2 IYEA - IPEENNYO A/ Ax-/- 7 Y G998 X o)l S
A AL+ /VYAA ASYE-] N fIYFEIYYA fY/VFEYV/YAR AANDE [+ B Y 59958 X o)l S
AYOE-/- VA NOYE-[-£Y Y/AAL-[AAF TEEVEIOAY NggE-[-aF 59958 g X paiS olS
AANEIARTA AEYE-NY Y/ost-/fVa FONVEV/FE ANYAL-[-YY V (59958 X paiS oS
YIAAE-/VQ - AYY LN FT YINSE- 108V AARINA=VAR V4 AR ERYRING Y 59958 X paiS olS
VIVYL+/YAY MNAYE-/VFO Y/art-/for 1078 NEAX- YT Y S9958l X puiS oS

Y oY lond (S09381 3lgo oS 5 =Y g 0 piws dumel + b Cdgi) a8 =Y (ST + pgrinngll Gligw cuS 5 =) 1ol (S99 331 olge 3

Orized 5 e PH 205 Gz ar 03z 5 (ol Slse 5l onliz ol
O B 2alS 5 ()59 5 elil Sial3dl 4 2 )18 Sligel b Jlocs!
5 D0 iolol ;o (YF A AY A) ol aales i 5l Sligel S &
sloyloss oo s PH 5 I Sigel oo (L )| (V2 +0) 1o
Olme &5 a0 oo ylid > s o is saalive olend  J0g58l
slgzme pozen Jalse pnlow 4 PH yyopdle iy 5l Sligal 5,5
St peigel S 5 4505 a8 s 15 Y 00Le £33 dLos Zish,
Sl 29, Se 4575 ssloon A TBPA (Y8 10 1Y) ol iy
45 45 01 (ST g Sl oS0 ol dul 4 LS g 039 (55190 S
45 sy 50 1 4 i (V) Sl )8 ST 60 5 Sisel wdgs o
25 (00 53 SSls8 (25 S3len Ll pd 99 e 0 Slisael St
62 5 Shigel 40l oo b Sligel adgi Ylaiml 5l o Lyl
dnglive (F 1) w23 (o0 (55, 2l S 5T oyl w3l bags ()8 S|
5 il sba 8L S sl Bled 4y by o slos Sk
(Vg ¥ Jghaz) yimm 50 (S5 sl 95 (55l92 (02 sl (6 ST
P>100) 23,55 )13 sleard sla 33933 5y g5 50 Cou

o 0551 33 (G9lS 0ids JuSid o1y LOG w1 (655 lndie

5 ushy 3luslil b b 555 g2y SIS o3l a5 sy (oo iy
Cugb, Ladm 4y (5065 hled s 2SS D)3 0,105 0 156 ]
ol YL LT 5o Cugb, (gilwoll cud b 5 aias o loid 45
3 cugh, Laas a4y g i hled o)) S L auslie o puiS o5 (FY)
(V) 053 50 (6 4551S) 00,28 5 s Culys ;0 5 00ls lii o5
i 50 Eadgsy 5l eolal wsls Lz (YA4A) o Ken ¢ Maurice
ol oo iz 2 d(Y0) o 5 s Cugh ) slgizs (1alS 4 i 5.l

i eamlive (6 51 i ioles]
;)‘94056}«_,....1 o.)LA&s_aLng)Lo.umJos_:JA 6l_hw.i>l4.o 4_..\.JLQ.0
Sy b pae 51 (S Ll Blie Sl 31 g iy G393l oleord
AL lgizme b (oo sl SIY 9 ¥ Jglan) i 039505 2oy
L ola i 50 Sligel YL sl 5l QU5L Vet s (5950
Slge duslie L (1VAAY) )] Ke g Brake (V) cusl 5YL coghb, ausyo
23 olejl gls Sl 51487 00,85 (9155 (6 i Olge 3955

8) &O
0
(‘;.G)Lu_auu.s},',) ﬂ /
75

@




Alg A s AIVAL s 5 ) T oV sla e ccul onds —aolej]
AIYY) aals 05,5 L aunlin 10 (s )5 12 10 SolS cnuiny |Sis
gools sz sV o wl sl (6,551 Comax jo 1) 6 5YL polie
OB paae 450,90 ,>lgl 10 (i lge S Ay i ;0 SO a
St bt 50 1) Ll g 0 g o, o o)lg5la 5l 09,5 ol
[ 9 alsls ‘) nga) ud.? ‘S:Uy ]“‘" C«J}‘:) el 00 90 Aol
oS (S5lp e slas Sk A5, o 5 (55ln Ll ol 4y (5359

| OJ;

b el )0 paiS olS i ;0 (SSY il lo (6 551 Conex
Lanlin ;o puiS olS 05 YL (gl cme i (g b a0l SL>
03788 § S i Coled 50 9 Cugh, Lad> 4y g iinn blad o)l S
2 $iler o bl dsbul 4 (o iz 5 (17) ails (sl a5515)
SV sl lse (o sle (T ammi 50 5 00,5 SS
YY) 0,5 walez oy ol cpl jo 1) (6 uinn drwgd g 0l Cuo)d
AL Carez (50938 (olio dlge Sl Gl (1 Sils A lia
igas oS 55 Lo 45 983 o L5 (F Jgoz) S5y sl slo
loslond plo b analin )0 (g (22l ) e Sl + pgiiasl]

G992 099 (539, FY 10 (ol (09381 £ 9 yams £ 95 (ol W1 51 ST b (gl o Lo o5 ) E o oy —F Joux

5™ e AT 5V o S
/ #IY0 SAVATN pAS ols”
o9l ool g5
SJFYA DS oo AYY Q\/5Y JESSTIY
oo 1Y QO/AY Sl + pymiras)] il
oo VYo AVID- S S + Sl
ofo Y A0/AY atloont olgo oS 5

A 59) Sl (I3 30 93 b (S 50,8 =T (I3 30 593 b 65058 (90 9 (b i Cowvgy =T« oamb =) i 05§ (RS 050

@

(Q) &O
0
(‘;JJLJJ‘J}J,) ﬂ /
75z



G295 0390 (5393 FY 00 (laondh (09381 55 5 yms 55 (ol OIS 510 2 (6l "l S 055 E g S y0 0 Jgux

7
QIR \/IVE Y/fY \Y/AD AM/AY o)l Sb>
/74 FINY \OIPY vamy piS ols”
99580 oolo g43
<IYAF 1S Qia! Yty VOIYA A 1OF RS IRYRY
/74 Y/-A ARTAR! INZAR Sal + pgiagl Sligw
/74 Iy VAIVO YeIYa S s Sl + Eedd;
Y/YA blbF VAN Ya/As slonds Slge oS

Sl 100 y0 B D9 50) K565 (5) v ) ol o 4 (Bl =Y (Sl 135 b (Bl—w 0929 =Y ( amb =) 1l &S 055 (B 005 x

3922 039° 5395 FY 0 (aleond (F09381 £95 5 yms £ g8 (ol GIFT 51y 1 (slp " (95 5 Juako (SS g Eguid w0 )0 -7 Jgux

(b &S Coluw 3l a0 B0 3l ) Sy 6l o5 ol jod & alow =F (L &S5

(1) (g5 s> ko (S35 g
Fug e
NOA TS YIAY vy INdAed o)l Sl>
Y/-A \Y/AQ AY/-Y pasS olS
o9l &
eenns FY Va/fFf Y&IT 59553l Oy0
V¥4 £IY0 av/re Sl + pypiagl] lidgs
\I¥a Vo /EY AR S s Sl + B
fIA$ VAN AS/-Y lizs® o o655

8) &O
0
(;-\JJL&Y}JAJ:‘,) ﬂ /
75 9%z

5295 (510) 03 ol pa 43 (oBlows =Y puizko ((oplows) 450 =Y (b =) g 5 o (SiS guo (B3 0505
(P>/+0) 415 Foo DS (P <+[+8) Hlo Sxo i

@




&yo)j)l)s oola il %9‘@—*‘-’;6&“-’9—’)*—%‘)0 g,u.dﬁ}ab
sl eals (6,8 ojlail lo el i g las (6,50 b Sog58
Plet iy Cwd g i 3.8, cde 4y 0,90 S lol o 0 ls e
lo atin 4o Slgs ol sazme (40938 Wi Hai ! 5l a8 wigd Ll

e @ly dede (B9 098 Sbb

b S0k
1- Colory Forming Unit/ Gram
2- Acidfied Clay Litter
3- Phosphate Buffer Saline
4- Serial Dilution

solaiwl 090 ubeo
)_Il (\\“M“) £ ﬁ‘rllﬁi 9-C cl_..l 65)—""‘5 g ‘L)’“_L)‘ﬂ “z ‘l_.é))% -\
Ol e g Sleerd Sloogas p (Sb55 la azgxr i slo (0933

2- Al-Homidan, A., Robertson, J.F. and Petchey, A.M. (2003)
Review of the effect of ammonia and dust concentrations on
broiler performance. World’s Poult. Sci. J. 59:340-349.

3- Anderson, D.P., Beard, C.W. and Hanson, R.P. (1964) The
adverse effects of ammonia on chickens including resistance to
infection with Newecastle disease virus. Avian Res. 8:369-373.

4- AOAC. (1994) Association of official analytical chemists.
Official Methods of Analysis. Methods of Analysis. 16th ed.
AOAC, Washington, DC.

5- Atapattu, N.S.B.M. and Wickraramasinghe, K.P. (2007) The
use of refused tea as litter material for broiler chickens. Poult.
Sci. 86:968-972.

6- Bilgili, S., Montenegro, G.I., Hess, J.B. and Eckman, M.K.
(1999) Sand as litter for rearing broiler chickens. J. Appl. Poult.
Res. 8:345-351.

7- Brake, D.J., Boyle, C.R., Chamblee, T.N., Schultz, C.D. and
Peebles, E.D. (1992) Evaluation of the chemical and physical
properties of hardwood bark used as a broiler litter material.
Poult. Sci. 41:467-472.

8- Burgess, R.P., Carey, J.B. and Shafer, D.J. (1998) The impact
of pH on nitrogen retention in laboratory analysis of broiler litter.
Poult. Sci. 77:1620-1622.

9- Carlile, F.S. (1984) Ammonia in poultry houses. A literature
review. Worlds Poult. Sci. J. 40:99-113.

10- Carter, T.A., Allison, R.C., Mills, W.C. and West, J.R. (1979)
Wood chips for broiler litter. Poult. Sci. 58:994-997.

11- Caveny, D.D., Quarles, C.L. and Greathouse, G.A. (1981).

i ‘:‘.‘M ‘5-

sl Olge sl jlars )0 s U5 (s5ls0 slw (5L e
(Y 5V Jolaz) aws sos i |y (g,lo (pmo glas wl i 09,5 5
DY gld e il g oloj cB3S Jl s a5 ) (oo Sl 4
Ol (5 oS dg0me g (Gl CapolS Sl i )3 357 50 sl 0y
1y ol 5 ol 51 ool LUl b g, Sam Lo 4z 5 oy azaslS Sl
501y Ll glas pae 50,90 ,3 sl jo 1y Ll s o, g cadls wialys
A24Y) L, Ken g Moore .(VA) cwl ool crgo vl b awslin
ot azin FUY b ol ey sla o938l 5t o i (1299
L s Slge cnl sazme (59938t Hlas cpl 5l aS i )57 (155 aalllas
Do @Blg S50 0,90 Blgl o LS 5 ol iy polde jo colaul
(YA YY)

w25 Dl 5SS e Sl (e lo S oy s Sy S
50 % Jslar )2 codia (53955 Jade (K5 5 | I it
35l Cot S 05 g diew o) 4 bgyyo Slas sl ou s 4l 7
g e 5 28,55 18 aleerd (S9538] 5 (6 i Olge I e
SO B almss 50533 g ) grna 3l S g5 5 Juaie
39 b aew s BaS 5 s 0 wes e i @l (P</40)
sl awloss o)l S5l YL (g)ls gme pué jokay paiS oS iy
(VAAD) o, Ken o Hester 4 (VAVQ) o ISoa g Carter o, 5
Wil g e 03,3 (yeamed (6 i Slge S 9 SS9 e slo 4
a8l ol GBWp o b GBS g la o3 sl 4 e Cox
OV V) 0b salys (6o Slgo o

G9n QB R 50 (5557 Jabe (K 9 b IS 03 £90d (e
Ailed o ol odee cde Ylais] aS 005 SYL pasS oS oy jo 4l
QSl paiS oS i )0 S92 50 (gl aS5lS g 008 Ll g SYL Cush,
(XYY V%)

Gl OlS 5 sy v o ladas ol 02 g (g0l waly i
5 (Ca0) oy Sl pgiagl Slaly s 0dis (gauwl w) omen
Jabe by &5 4y bgype SLaly Do h g 989 lie wilys (0 0 e
st Skigal 5L (ulad Sl 50 atew (55, Sl (Sis gm0 5 (055 >
A e (olion 5 69 Jee (FY YP) o il
Wl JLa Gl 5l a8t a5 S 055 59 50 I (Sre gl
(Y+++) Taylor s Mcward 5 (Y43A) |, Kea g Maurice g s
P<120) o gire 2alS Eel s 5,51 Joe (Y8 YO) ol oo
Sl jlard a5 (5 )5k a0l (355 > Jade (S 90l 50
€589 Olies 5o sl azg BB (2ol 4y i el Sl yS + pgiiasl]
Sla 5l (B b alie Sl Gl slas el onys )5 sald 4y cos
CFY YY Y9) cal 3]

& ‘)l%l) .

00—t a3 IS ) (i 03l £93 A5 05l (0 AI8)S A (i
5 0,5kes & by pe Slio ,0 g BB 5T (o)) S 5 pasS olS)
by anala (855 sle azsr )0 4l g Sl g8y Gl
liabl 5 olse ol 31 FIS 5 4y o tans bl 5 4y 35,5 L
Wl oo 21y Goloem dole 5 (SIS0 8 465 0 3529 pasc

<>

<<2> &O
0
(‘;AJJ'L&JQ;“J};) ﬂ /
74 o5



Tl 5

Alum sludge and zeolite as component of broiler litter. J. Appl.
Poult. Res. 7:263-267.

26- McWard, G.E. and Taylor, D.R. (2000) Acidified clay litter
amendment. J. Appl. Poultry. Res. 9:518-529.

27- Moore, P. A., Haggard, B.E., Daniel, T.C., Edwards, D.R.,
Shreve, B.R. and Sauer, T.J. (1997) Demonstration of nutrient
management for poultry litter using alum precipitation of soluble
Phosphorus. Final Report to U.S. EPA for Federal Assistance
Project No. 9006749920.

28- Moore, P.A., Daniel, T.C. and Edwards, D.R. (1999) Reducing
phosphorus runoff and improving poultry production with alum.
Poult. Sci. 78:692—698.

29- Moore, P.A., Daniel, T.C., Edwards, D.R. (2000) Reducing
phosphorus runoff and inhibiting ammonia loss from poultry
manure with aluminum sulfate. J. Environ. Qual. 29:37-49.

30- Moore, P.A., Daniel, T.C., Edwards, D.R. and Miller, D.M.
(1995) Effect of chemical amendments on ammonia volatilization
from poultry litter. J. Environ. Qual. 24:293-300.

31- Moore, P.A., Huff, W.E., Daniel, T.C. Edwards, D.R. and
Miller, D.M. (1996) Evaluation of chemical amendments to
reduce ammonia volatilization from poultry litter. Poult. Sci.
75(3):315-320.

32- Nagaraj, M., Wilson, C.A.P., Saenmahayak, B., Hess, J.B.
and Bilgili, S.F. (2007) Efficacy of a litter amendment to reduce
pododermatitis in broiler chickens. J. Appl. Poult. Res. 16:255-
261.

33- Nagaraja, K.V. (1982) Ammonia caused E. coli congestion.
Feedstuffs. 54(11):14.

34-Nakaue, H.S., Koelliker, J.K. and Pierson, M.L. (1980) Studies
with clinoptilolite in poultry 2. Effect of feeding broilers and the
direct application of clinoptilolite (zeolite) on clean and re-used
broiler litter on broiler performance and house environment.
Poult. Sci. 60:1221-1228.

35- Oyetunde, O.O.F., Thomson, R.G. and Carlson, H.C. (1978)
Aerosol exposure of ammonia, dust and Escherichia coli in
broiler chickens. Canadian Vet. J. 19:187-193.

36- Parkhurst, C.R., Hamilton, P.B., and Baughman, G.R. (1974)
The use of volatile fatty acids for the control of microorganisms
in pine sawdust litter. Poult. Sci. 53:801-806.

37- Peacock, C.G., Brewer, R.N., Flood, Jr, C.A. Jr., and Koon,
J.L. (1984) Effect of litter on broiler performance. Poult. Sci. 63
(Suppl. 1):163. (Abstr.).

38- Reece, F.N., Bates, B.J. and Lott, B.D. (1979) Ammonia
control in broiler houses. Poult. Sci. 58:754-760.

39- Reece, F.N., Lott, B.D. and Deaton, J.W. (1980) Ammonia in

Atmospheric ammonia and broiler cockerel performance. Poult.
Sci. 60:513-516.

12- Choi, I.LH. and Moore, Jr. P.A. (2008) Effects of liquid
aluminum chloride additions to poultry litter on broiler
performance, ammonia emissions, soluble phosphorus, total
volatile fatty acids, and nitrogen contents of litter. Poult. Sci.
87:1955-1963.

13- Davasgaium, M.M. and Boodoo A.A. (1997) Use of bagasse as
a potential source of litter material for broiler production AMAS.
Food and Agricultural Research Council, Reduit, Mauritius.

14- Do J.C., Choi, LH. and Nahm, K.H. (2005). Effects of
chemically amended litter on broiler performances, atmospheric
ammonia concentration, and phosphorus solubility in litter. Poult.
Sci. 84:679-686.

15- Elliott, H.A., Collins, N.E. (1982) Factors affecting ammonia
release in broiler houses. Trans. ASAE. 25(2):413-424.

16- Grimes, J.L., Smith, J. and Williams, C.M. (2002) Some
alternative litter materials used for growing broiler and turkeys.
World’s Poult. Sci. J. 58:515-526.

17- Hester, P.Y., Sutton, A.L., Elkin, R.G. and Klingensmith,
P.M. (1985) The effect of lighting, dietary amino acids and litter
on the incidence of leg abnormalities and performance of turkey
toms. Poult. Sci. 64:2062-2075.

18- Huff, W.E., Malone, G.W. and Chaloupka, G.W. (1984)
Effect of litter treatment on broiler performance and certain litter
quality parameters. Sci. 63:2167-2171.

19- Ivanov, LLE. (2001) Treatment of broiler litter with organic
acids. Res. Vet. Sci. 70:169—173.

20- Khosravinia, H. (2006) Effect of oiling and antimicrobial
spray of litter performance of broiler chicken reared on leaves and
corn cob bedding materials under heat stress condition. Asian.
Australian. J. Anim. Sci. 19(11):35-42.

21- Lacy, M.P. (1991) Litter quality and broiler performance. The
University of Georgia College of Agriculture and Environmental
Sciences, Cooperative Extention Service, Leaflet, 426.

22- Lien, R.J., Conner, D. E. and Bilgili, S.F. (1992) The use of
recycled paper chips as litter material for rearing broiler chickens.
Poult. Sci. 71:81-87.

23- Lien, R.J., Hess, J.B., Conner, D.E., Wood, C.W. and Shelby,
R.A. (1998) Peanut hulls as a litter source for broiler breeder
replacement pullets. Poult. Sci. 77:41-46.

24- Malone, G.W., Allen, P.H., Chaloupka, G.W. and Ritter,
W.F. (1982) Recycled paper products as broiler litter. Poult. Sci.
61:2116-2165.

25- Maurice, D.V., Lightsey, S.E., Hamrick, E. and Cox, J. (1998)

8) &O
0
(‘;.\JJLﬁJuﬁ"J},',) ﬂ /
75

@




42- Ruszler, P.L. and Carson, J.R. (1968) Physical and biological
evaluation of five litter materials. Poult. Sci. 41:249-254.

43- SAS Institute. INC. (1996) SAS User’s Guied.: Statistics,
Version 6.12. Cary, North Carolina, SAS Institute Inc.

44- Shah, S., Westerman, P. and Parsons, J. (2006) Poultry litter
amendments. North Carolina State University, North Carolina
A & T University State. North Carolina Cooperative Extension
Service. 2/06-JL/SSS.

45- Wilis, W.L., Murray, C. and Talbott, C. (1997) Evaluation of
leaves as a litter material. Poult. Sci. 76:1138-1140.

the atmospheric during brooding affects performance of broiler
chickens. Poult. Sci. 59(3):486-488.

40- Ritz, C.W., Fairchild, B.D. and Lacy, M.P. (2004) Implications
of ammonia production and emissions from commercial poultry
facilities: a review. J. Appl. Poult. Res. 13:684-692.

41- Ruiz, V., Ruiz, D., Gernat, A.G., Grimes, G.L., Murillo,
J.G., Wineland, M.J., Anderson, K.E. and Maguire, R.O. (2008)
The effect of quicklime (CaO) on litter condition and broiler
performance. Poult. Sci. 87:823-827.




