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Efffects of Applying Two Different Chemical Additives to the Litter on Broiler Performance
and the Carbomn Dioxide Gas Production in Poultry Houses

L H. Choi' and K. H. Nahm
Feed and Nutrition Laboratory, College of Natural Resources, Taegu University, Gyong San, Gyongbuk 712-714, South Korea

ABSTRACT The objectives of this study were to determine the effect of applying two different additives to the litter
on broiler performance and the carbon dioxide gas production in poultry cages. In two different experiments, the carbon
dioxide gas production in poultry litter used for 42 days was measured. The chemical additives were applied to the litter
at a rate of 200 g aluminum chloride(AlCl; - 6H,0) or 200 g aluminum sulfate [Al;(SOs); + 14H,0, Alum] + 50 g carbon
carbonate per kg litter. There was no effect on broiler performance by the litter additives, but the values of carbon dioxide
gas produced from broiler litters which were treated with chemical additives were significantly lower(P < 0.05 and 0.01) than
that of the control. This study showed that carbon dioxide gas production can be reduced by chemically treating the litter
with AICl; or Alum + CaCOs,

(Key words: broiler performance, carbon dioxide gas production, alurmnum chloride, alum + carbon carbonate, chemical

additives, litter)
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& 7% ASEEES 71 Ualolde &4 Bo] By (Williams, 1995). ZAol A RS E 7taE 130784 o4
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Ab el 2R o] E3 3] FEL XA, oiEEA
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al., 1964; Al Homidan et al, 2003). 7}&< &7 24, =&
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et al,, 1964; O'Connor et al,, 1987)% F8 421 vlAisl
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2 T ez A7t FEEo] AN, 2R SekA A
[AICI; Y} Aluminum sulfate(Alum)+CaCO5]E A& 5}e] oAk
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Table 13} Zrt. Al@Alge 2709 AT 2 o279
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= Diet 28 F3tAth AARAAT, SAF R AlRLTE
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. BIEtA|A|) H7e Db O MSIEIA(COL) 7t &Y

(7)) ZHeles 10 em AEE FHA 7 AlolA| vigt
o] Z-9ktHJohnston et al., 1981). 2 7}X] 3}etA|A] A &= A}
FAIg o] A2t 7] 3Y A AAEATE 23 kgd AAIAFY
@] 7ol AICl; - 6H,0 200 g& A 2|3t 21, BAIALS] A&+

Table 1. Composition and calculated nutrient content of the

experimental diets

Diet 1(0~21d)
(21% protein)

Diet 2(21~42d)
(19% protein)

------------ (%, as fed) -----—-—---

Corn 45.69 51.05
Wheat 15.60 15.64
Soybean meal, dehulled 24.60 17.31
Rapeseed meal 2.30 3.20
Corn gluten 2.50 320
Fish meal 4.60 3.30
Meat and bone meal 1.00
Limestone 0.93 0.80
TCP 0.55 0.45
Salt 0.25 0.25
Animal fat 1.95 2.70
L-Lysine 0.03 0.05
Methionine 0.05
Vitamin-mineral premix’ 1.00 1.00
Calculated analysis

ME, kealkg 2,959.50 3,102.20
Protein 21.76 19.03
Lysine 1.16 0.94
Methionine + cystine 0.83 0.40
Tryptophan 0.26 021
Threonine 0.83 0.72
Calcium 1.10 1.10
Total phosphorus 0.63 0.61
Available phosphorus 0.41 0.40

" The vitamin and mineral premix provide the following quantities
per kilogram of diet : vitamin A, 13,000 IU (all-trans-retianol);
vitamin D, 2,600 IU; vitamin E, 32.50 mg; vitamin K, 2.99 mg;
thiamine, 2.21 mg; riboflavin, 7.15 mg; pyridoxine, 4.55 mg;
niacin, 40.30 mg; vitamin Bz, 0.02 mg; folic acid, 0.91 mg;
biotin, 0.10 mg; manganese, 60 mg; zinc, 50 mg; iron, 50 mg;
copper, 8.00 mg; iodine, 1.00 mg; cobalt, 0.50 mg; selenium,
0.20 mg.

A& AlL(SOs); - 14H,0 200 g+CaCO; 50 go] H|EE top
dressing 6}951\:](Moore 1995; Moore et al., 1995).

Top dressing= & 22 7IA A 98 AurE
o7 ZAHHs3 —rsziu}(Reece et al, 1979). 2T 334
AE FA7IHA &2 A 22 oz 23 Aol ¥
o Z3kt}. o] B A(COy) 7hE F4 2 7h2F 3 7] (Gastec,
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Corporation 6431 Fukaya, Ayase, Japan)E ©]-&3} o A9}
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2 HEHA F=E ek
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A AAER e SR 259 FeE ANFHUTH

4. EAXz2]
B Aol Pojzl A Tek thETre) YA o]
AFEEACO) Fhes WA F] EAN & testol] odle] 3

TAE ¥ 238t K Snedecor and Cochran, 1969). $24 7
& PFA| ko] 5%(P < 0.05) L 1%(P < 0.01) FE|A =
R s

Zo o OE

Table 2= 0~2198, 22~42U, 0~42A= oA SA <l
g AT, SATE AlRsTEE YEa ith
AleAdF ) SAFL, AlCh A7t 2FHEY 0~21
AF, 2~29%5 7 0~ oA FAhstes FeE BT
Alum+CaC0O; A2l 7< HETRT 0~219 3 oA 743}
Ao AR, 22~42UFH T 0~42UFH oA FL& 733
Gt AR QT2 AICL A 77| 2R 22~42
AN FL A EJAT, 0~219% 7 0~42dF | *

V

o

= e (1!10
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A8ES Holx| gt} Alum+CaCOs Aol Al Q.
- 0~219%N B TS HolA) YT, 2~

e
27} 0~2YPANE TL AT B, o5 A%
= FeAA Wb B BAH

Moore et al.(2000)2 thzTe] SA HF A Fo] 1.66 kg
ol o H3|A AlumE Mg 1F9] B AFS 175
kgl 2 ©] FARTE B35kt Moore et al.(1995)9] th
2 AFNAME Alum A2 79} 273t §A A5 1.78
ke 1.72 kg, ALE Q782 1.837 1.892 Alum A& 77} A
o] f vt T

£ A7AT= BAASL oo o3 f-oJ4-L SIAAIRE,
Alum+CaCOs A2l F= AlumE A& 75 A iAol
Z718lt}h= Moore et al.(1995, 2000)8] Z3te} LX)+ 7
T Bk a8y AICK AT SAANMGE o9 F
vitje) AFE Ryth 224 IAAE F2e A7t
Almd} SA Aol 28-S gtea glol(Moore et al,
1995, 2000), AICL; X8| & & 29 SA Aol B
T A9 glo] o o] 2xo g A4 A A7t
o] Foj#ol & Ro = AlRHTL

Table 3& 7} FEZ ZH ArY oA BAHAR & o]
ASREA(COy) B8 UER 1 Utk 23l 84S A
2|3 T(AICL, Alum+CaCOs)} 7 thaa7-3tol) 25 o] 5
T 1x9 AR FY9a7F QP HATHP < 0.01). AlICLE
) et T= 230 632 7] 803.13, 1,009.38, 1,086.88,
1,312.50. 1,596.90 ppmo 2 Z7}5. o0, Alum+ CaCO; 3
Bt 2220 A 55771A] 1,045.63, 1,462.50, 1,676.88, 1,800.00

Table 2. Effect of aluminum chloride and aluminum sulfate+carbon carbonate on average feed intake, weight gain, and feed conversion

ratio
Feed intake Weight gain Feed : gain
Treatment Days Days Days Days Days Days Days Days Days
0to 21 22 to 42 0to 42 0to21l 22to 42 0 to 42 0to21 22t042 0to42
g g£:8
Control 898.1 2,893.7 3,791.8 502.0 1,501.8 2,003.8 1.79 1.93 1.89
AlCl, 870.4 2,814.1 3,684.5 463.6 1,471.5 1,935.1 1.88 1.91 1.90
Significance’' NS’ NS NS NS NS NS NS NS NS
Control 871.5 2,702.9 3,574.4 506.8 1,365.4 1,872.3 1.72 1.98 1.91
Alum +CaCO; 865.1 2,750.9 3,616.0 4772 1,445.7 1,922.9 1.81 1.90 1.88
Significance' N§? NS NS NS NS NS NS NS NS

! t-test.
*NS : Non-significant.
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Table 3. Mean(+SEM) values of carbon dioxide gas concentration produced from broiler litter

Carbon dioxide gas concentration{ppm)

Treatments
1 wk 2 wks 3 wks 4 wks 5 wks 6 wks

Control - 1,790.6+56.2 . 2,200.0+94.0 2,856.3+112.0 3,318.8+100.2 3,743.8+108.2
AlCl; - 6H,O - 803.1+ 844 - 1,009.4+35.5 1,086.9+57.9 1,312.5+ 56.8 1,596.9+ 68.9
Significance' * *k sk sk *
Control - 1,475.0+110.3 2,775.01212.1 3,425.0+188.5 3,875.0%£1109 3,828.1+103.4
AlSOs)s-

4800 - 1,045.6+ 73.3 1,462.5+57.5 1,676.9+82.9 1,800.0+ 49.0 1,731.3+103.8
14H,0 +CaCO;
Signiﬁcance * *k sk *ok *ok

't-test, *, P < 0.05, ** P < 0.01.

ppmO 2 Z7FIA o} 630 ME 1,731.25 ppmo. B k7t 7
A28he 78S Bt ol Mg a7 el Atolg
& Fo] $%7] Wl A8 AR BAXY HA A
Ql BFgo g & o 3sAAE A3t Ao 93] 2T
oF 45~60% FF FAISIHTE

o] A EIAE(CO)E F7IET B3, B L=
723} AR gle 7holth A4l iy dEel A o4t
FEA(CONE < 0.03%(300 ppm)7} Eth Lebeda et
al.(1964)} Noren et al.(1967)2 AH A2 ¢l 87|52 T ZA}d
Al oA EA(COy)e FE7F A2 600~700 ppm H 9 <}
1,000~1,800 ppm HLNA S HAT T sATE 7 A
E2 FAMCA o] F3teax(CO)7t H i 3,000 ppmE FAl
R 2 A A3k Yo HBruce, 1981; CIGR, 1992), $7]A14
o] gl BHY FAllA = o)Ak A(COy) F=7T 4,000
ppm ©]’} F7Fect SFATHLebeda et al., 1964).

Table 30l A A€ tj2T9] -9 25} 350 SHE o]t
EA(CO) BEE AYstas o)A AAE 3,000 ppm
2333 Yok Tk 7haAAREC] o] AtstRA(CO,)
©] 3,000 ppm ©]&20 AlALAA, 6~8A7t A= 2= A
A7), 713 & T 387 SFTE Ho|H HIa A
2l Aol olE 4% ttn sH=ul(Donham et al., 1982;
Busse, 1993) £ AT A= FAL Bt AlAtel #E
oA 1 beAdE dE B 5 Aok 4 2T vad
o 42984 Z2FE AICLSF Alum+CaCO; 2] 7+9] o]4k
SEA(COy) BT 77 57.34%9 54.77% ZHAEH AT
olgjgt ztol Z2AW &%, pH L S0 nAE &4 A
T o oSt ACO)E W] 7irRE =] & (Rouf
and Lonmpey, 1968; Siegal et al., 1975; Edwards and Daniel,
1992)0.2 AR EH, 3}etA|A) A2l Fol e Alg A A
3ol 23 nlAEe] S F8 - JAFoZN o]

ABHEA(CO,) LA Fo] ZAAE ATk AR K Carlile, 1984).
2 A7 A F AgAAE 2h Aoz £A
JAHge] foldt FFE A HA FUAT, AR o4t}
B2(COy) T FE Fo3HA Zar7le Aol A=A

b

5 e

E A7 F 7R A A(AICL, Alum+CaCOs)E 23
o] A71tA& W SARI G2 A o] alsheta(Coy) 2
A oud FFE FEA L71E7] A FHH
71 A8 24 ¢ o] 8T 2HAAM ST ol dst
B&(COp) 7k FFE SH AT 2 kg T AR
E 200 g AICL - 6H,0, 200g AL(SOy); + 14H,0+50g CaCO52]
Bl &2 AUt A E A3 SARNE LS 2 AT A
2| 72hel] Apol7t JIAAT, SEAAE A2 A ZHA
A A8 o FEHEA(COy) B FL RTERY RTHP
< 0058 001). & d7E FAAE AT THAICKL,
Alm+CaC0y)7t BB E AelshA] g2 HHzTETD
ClAIBR(COy) A Fo] AATA HaHUH

(Hle): AR, olAkslgA, AlCL, Alum+CaCOs, 3
71, 23)

o2 =8
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