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Effects of Addition of Three Different Chemicals to Litter on Broiler Performance,
Ammonia and Carbon Dioxide Production in Poultry Houses

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 investigate the effect of applying three different chemical additives to the
litter (rice hull} on broiler performance, ammonia and carbon dioxide gas reduction in a poultry house at 6 weeks. A total
of 96 broiler chicks (6 treatmentsx4 replicatesx4 birds) were fed the experimental diets for 6 weeks. The chemical additives
were applies as a top dressing to the litter at a rate of 200 g ferrous sulfate (FeSO,), 200 g aluminum chloride (AICl3) +
50 g calcium carbonate (CaCO;) and 20 g potassium permanganate (KMnO,) per kg litter, while the control group did not
have the three different chemicals added to the litter. There were no significant differences in broiler performance between
the three chemical additives and control group. FeSO4 and AICl; + CaCO; treatment reduced ammonia production from the
litter at 6 weeks by as much as 91 and 53%, respectively (P<0.05). KMnOy treatment decreased ammonia production at 6
weeks up to 69% compared to the controls (P<0.05). Poultry litter amended with AlICL+CaCO; and KMnQy also caused a
decrease (P<0.01) in carbon dioxide productions at 6 weeks (59 and 65%, respectively). In conclusion, although broiler
performance was not affected by the three chemical additives and control group, these results indicate that FeSQO., AICl; +
CaCO; and KMnQ, application to litter in a poultry house resulted in a significant reduction in atmospheric ammonia and
carbon dioxide gas. _
(Key words: broiler performance, ammonia, carbon dioxide, ferrous sulfate, litter)
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Table 1. Composition and calculated nutrient content of the

experimental diets

Diet 1{0~21d)
(21% Protein)

Diet 2(22~42d)
(19% Protein)

--------------------- (%, as fed) -~

Corn 45.69 51.05
Wheat 15.60 15.64
Soybean meal, dehulled 24.60 17.31
Rapeseed meal 230 3.20
Cormn gluten meal 2.50 3.20
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 HCI 0.03 0.05
DL-Methionine 0.05
Vitamin-mineral premix1 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 0.21
Threonine 0.83 0.72
Calcium 1.10 1.10
Total phosphorus 0.63 0.61

0.41 0.40

Available phosphorus

' The vitamin and mineral premix provide the following

quantities per kilogram of diet : vitamin A, 13,000 IU
(all-trans-retinaol); vitamin D, 2,600 IU; vitamin E, 32.50 mg
; vitamin K, 2.99 mg; thiamine, 2.21 mg; rivoflavin, 7.15 mg;
pyridoxine, 4.55 mg: niacine, 40.30 mg; vitamin By, 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 - %)z s A0 -20LRDAE Diet 15 F7122 -
2UF)elE Diet 28 FISIATE ABMAY, TAY L A
BERTEE A AF AP B 24 FEE St

k>
N

. SEtEIRE FT Ut o2 Lo kA, O|LtStEt

I o
I
0z

Aolz] WAL oF 03125 m/birdg on, ZFA(FA)L 2



Nahm : Effects of Chemical Additives 215
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Al

2) hzT9} shabA A 22 FAIC - 6H,0(200 g)}+CaCOs
(50g)kg &A1

3) =79} shekAlA) 2] FHKMnO;s (20 g)kg 4]

7t AT A AE top dressingS 3 § & ZF=E
7FEA A 95 ZHA A 9 2™(Reece et al., 1979), o
e EAAE FrlekA & A 22 W= 24t
AolA] vt Zit). R o} 7hxe} o] absletd: vk &
AL 7pAFE7|(Gastee, Corporation 6431 Fukaya, Ayase,
Japan)E o] 831 o BE A|F-2 Aot R tel ZH
Yol & AA F717F A E WEEHA FEF sty ey
FeSO, A e]Tet 279 dEYo} 7k 32 AAR o
7% 235E AT o] dbslgh A ke FtAE Y] 9
gt Fo| st S5k et
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4. EAXzZ]

B AFA dojA 289 EAAZE SAS(1996)<]
GLM procedureE ©]-§-31 o £4F £-4-& A&tk &
Al AT o)l DA ttestE X 2] Pt &
o)/d& v waFATHP<0.059} 0.01). R o} WL Fi-
scher's protected LSD(P< 0.05) ¥ 0.2 2] BH7le] 9
A ARE AABETHMoore Jr et al., 2000).
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Table 2014 = A AFF7I7E B9te] S0l i ALSAH
F, SAE 9 AR LTSS e ok 371¢] slEkA| A
2] 7H(FeSOs, AICL + CaCO; 2 KMnOy) 3] Z+zte] o=
Tohe AR Feldo] A EA gEsieh AAL WA &
g drjol WL Fig lo|A] B ule} 2o, Al A
2|79} 2t th 27-7hell = BAIA zlol 7} Q178 H A THP<0.05).
FeSOs AelTe] fEYol HWAZE 27}t 3504z}
2.50, 0.63 ppmo| QA T, 43| A 2.80 ppm 12|31 550l A
E 1.20 ppm, 65FclA= 2.88 ppmO. 2 VpERdTh 2T
GEYol WYL ZF FHRF~6)2 22} 5.00, 10.50,
2025, 26.50 2 31.88 ppmO B o WS BT AlCL

Table 2. Effect of three different chemical additives on 0 to 21d, 22 to 42d, and 0 to 42d average feed intake, weight gain and feed

: gain in broiler chicks

Feed intake Weight gain Feed : Gain

Treatments Days Days Days Days Days Days Days Days Days

0 to 21 22t042 0to42 0 to 21 2t042 O0to 42 0Oto21l 22t042 0Oto42

(g) e (g: g —
Control 809.6 2,821.2 3,630.8 512.9 1,468.7 1,981.6 1.58 1.92 1.83
FeSO, 819.9 2,841.7 3,661.6 498.2 1,509.3 2,007.5 1.65 1.88 1.82
Significance' NS NS NS NS NS NS NS NS NS
Control 862.3 2,821.8 3,684.1 531.3 1,416.2 1,947.5 1.62 1.99 1.89
AICls+ CaCOs 834.1 2,851.0 3,685.1 492.6 1,406.3 1,898.9 1.69 2.03 1.94
Significance NS NS NS NS NS NS NS NS NS
Control 861.3 2,894.9 3.756.2 515.1 1,438.9 1,954.0 1.67 2.01 1.92
KMnO, 857.8 2,949.4 3,807.1 517.0 1,485.8 2,002.8 1.66 1.99 1.90
Significance NS NS NS NS NS NS NS NS NS

! t-test, 2NS : Not significant.
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Fig.

1. Ammonia gas concentration produced from litter with and without chemical treatments in poultry house air as a function of time.

Table 3. Mean(TSEM) values of carbon dioxide gas concentration in poultry houses

Carbon dioxide gas concentration(ppm)

Treatments

1 wk 2 wks 3 wks 4 wks 5 wks 6 wks
Control 1,112.50£23.94 1,645.00+£35.71 1,525.00+14.43 241250+71.81 2,975.00£25.00 3,375.00t 85.39
AlCl; - 6H,0 +CaCO; 677.50+51.54 912.50+£41.10  937.50+£62.50 1,212.50+55.43 1,397.50%£72.50 1,400.00+£108.01
Signiﬁcance] ek *k ke *k sk *
Control 1,237.50+80.04 1,350.00+142.89 1,587.50+42.70 1,960.00£54.92 3,025.00+52.04 3,725.00%+137.69
KMnO, 805.00+ 5.00 80250+ 250  950.00145.64 1,050.00+3535 1,175.00%14.43 1,312.50+ 5543
Signjﬁcance k)% *k Kok % Hek *3%

Uttest, ** P<0.01.

+ CaCOs Aej7e WAFL 15704 537b4] ZH2t 0.00,
0.55, 0.60, 0.88 2 1.90 ppmo.Z 7] Velykom, 6304
£ 9.13 ppmo 2 Vet tixTe] o} b whagek
2 150|A] 5574 2z} 2.58, 4.63, 16.00, 24.75 L 26.00
ppmO 2 F7IEIRAA T, 650l A= 19.25 ppm R 7FA81S]
o} KMnOs A g]7ollA FEYol 7k WA ES 15704 6
Z71A] 2}z} 0.78, 1.43, 2.25, 5.50, 8.88 2 12.00 ppmo]| =]
T, 2Tl FRuo} 7h2 WAL 7y FE(1F~65)
2 2.83, 7.00, 16.00, 23.75, 27.50 2 39.00 ppmS. & A U}
385420

Table 3ollX & AARHAA S8 A2 A 2]HAICh
+ CaCOs, KMnOy)o} Zt2}e] thzollA S8 o|itslgha
TS e ot AT ti2tel 1%e] B
A frojAdo]l UATHP<0.01). AICK + CaCO; A E+e] o]
Aebgta BT 74 FHAF~6FR 67750, 912.50,
937.50, 1,212.50, 1,397.50 2 1,400.00 ppme]gith. 221} o
ZTFoA] olkslehA: AR 150} 250l 4] 2k} 1,112.50,

1,645.00 ppm, 35041 1,525.00 ppmo]| At} 45l A] 65
2 A WA 2,412.50, 2,975.00, 3,375.00 ppmO. 2 Z7}5}
Fr}. KMnOs X8 o that o) alslelrs dhaleke 1_zrg} 3
Zol| A Z+z} 805.00, 802.50 ppmO. & W] wrAlekS B ol
Rk, 3FoA 6ZFoAE 950.00, 1,050.00, 1,175.00 =
1,312.50 ppme.2 F7tsiich o] w thzTo o]itsteha
ke 7} Z2H(1F~65)F 1,237.50, 1,350.00, 1,587.50,
1,960.00, 3,025.00 2 3,725.00 ppmo.2 1% EAH fo
do] AFHJTHP<0.01).

LA

71&9] B3 E(Moore Jr et al., 1999, 2000)o)] &l5bA 3}
AAe A& NAAAX SA BAEE FEAT
Aoz 4#A i) Huff et al.(1984)2
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2 TV R adlgith Moore Jr et al.(1999) 3}
FAANE el B AFEH ALBE R0 Al Td
thal Stk Table 2014 B 279} X T Tt B4
A frold e QA=A AT ALRAH S A2 TollA
E& Aol FA S FeSO:2F KMnO,s 2] 7oA E&
Ho|t}. AFBE &L FeS0:8t KMnO; A 8] 17} £& Holth
AICl; + CaCO; A2 FAME AFZ71e AlRE ST A
Rt i ko] Stk BAA fejidol glvlel Azl st
2T o] ApolE DA o2 ojoy)ElrE Felo|A|ut
Huff et al.(1984)¢} Moore Jr et al.(1999, 2000) S-0] X &t
&3 dAshs Hog HQlth

SA A dEE T 7P E 8UL Al
e e gEYol 7kxe} o]ibatgta: 7} 0] tHAl Homidan
et al., 2003). Quarles and Kling(1974)¢] H mol| o3} 853
AN dEY o} 7kAdl 03 25 ppmel] =2H $A9 =
A2 2z} 1.949F 1.90 kgo] A 9L, 50 ppmell A= 1.84 kg
o7 A7) Zadtia stk Caveny and Quarles(1978)
= 459 |77} 50 ppme] Yo} rlxad w&2E o AlE
T899 ZAavt dtka a4} Reece and Lott(1980): <F
BUo} 71A T2 25 ppmYd o A= A7) H o)A gl
50 ppmeil A 10%, 200 ppmo| A= 25%2] AE a7t Aok
3 &9t} Donham et al.(1982)} Busse(1993)% o]AksletA
A eko] 3,000 ppm o] 3Y AS SA A TS =
Tt B3gh uf gitk B AdoA] dlzTe] gEyol rha
S} o] ARSI A ThA WA o] 451} 53 o] Aol A 25 ppmt
3,000 ppm ©]/¢ H=d) ol EAANE A TR o
Eujo} 7t} o] ibslghA 7pav) Hol WA E 3 glojA] o]
Aol A A 4L T U Table 29] AE
Aksle] £33} szl

Fig. 1914 B nie} o] shetAlA] AelTte] ¢=uo}
7k ML 5T 652 JPHHA F718le o)
AATE 2 YA FE 20 ppm ©|5}ITHFig. A, B 2 C). =
T2 dEYo} 7k WAL 15004 3F74R]= 25 ppm ©]
SFAAITE 450l A 657X R 7FHA 25 ppm ©] Aol iTh
(Fig. A, B 2 C). FeS042} KMnO4 A 2] -2} X 1jo} whagek
T HzT7e vlusle E o) 6504 247} 91%9} 69% 7Ha
HAcKFig. A%} C).

AlCL + CaCOsE A gj3lA] ¥e thxFig B)ollA <=
Yol drgFo] 55 632 7HAA Yolxla gitk o]&
3 8te T AT Aloldl e Fo] dajx A3
9] eaE {3 2o B FAFHEY 650A RFRTGE
53% AaEe ACE Yehkith oitsleth B HE £

ZToA 5FelA 6572 7FHA 3,000 ppm FOE EShE
dl, AICL + CaCO39} KMnO; A2 77} 279 #lm of
o|AtsletA whaako] 6504 Z+7} 58.52%9) 64.76% ZhAi
& 7 o] AtKTable 3). Lee et al.(2000)2 H7HAE =&
B1R] 2 7 A5 37 F gRY o)t o] F43) Fo1
o 23l Moore Jr et al.(1995)0] 3}8}A] A} (Alum)
£ 234 A A5 AL 477 € dRYo} 7t 1Ay

o] ZHAEYz vk 18]1 Faith(1964)9} Cole et

al.(1976)-2 X Aol A KMnO:ZE 7AW £53189S o
WA E AR 7Tk Bodk vl 9lof ¥ A7 A3WFig. 19}
Table 3)9} H]&=38F 73ko] 2T

At o 2 Alg ) DA T ofn| At R B 7S A
WollA Eaf=A ZAE dRYole} olitslekhe vy
E 84 - 3F A8elN 214 - @21 el E AR &
au 84102 HEtlo] R0y 2o A EHe dog
2|z 9t Wrong et al., 1981; Kim et al., 2001). & 7]
slatAl A ] oM e Fe, Al, Ca & Mng T3 518k
A7t 2FAY B AE S SR dAg ez Ry
olg} o|iksletA BHAEo] ZHAE Ao g AZETHCarlile,
1984),

A7 2HE THord ZF ol A A)(FeSOs, AIC +
CaCO; 3! KMnOy)E A8Jd F A& AT 45 SA A
g gk felde gl Ao g JERdor) FeSOaot
KMnO, & A28 73 -fdle Aabgdo] dse Z3s 29
ok e AXRR A S8E dEY s} o) ikaleka kA
e A A A el @ABA s Aok

e

B AlEe ZF | 3742 3F8A Al (FeSOs, AlCL + CaCO;
2 KMnO)E A 2sti2 wl SA Aol tidt dd) A
AR gk o}, ol shsleA WA e Oigk 65 Tkl W)
st A% BHE 1] AsiA FYATE AR DL &
A 2T F I6T(6A T AT B4 E T3 429 5%
AAEET. AN E 22 kg@  FeSO, - TH0 200 g
AICk - 6H,0 200 g + CaCO; 50 g 2 KMnO, 20 g H}-& 2 top
dressing 3tRom 7= SEAAE HrrskAl et

A AAAEL dEAA Mt 2T bl fo A7t
P[AA. 2} 79} W w3 FeS0s9}t AICL + CaCOs 3
2le] dRYol B 67 R oA 22} 91%9} 53%7} 7F
25 A 32(P<0.05), KMnO,s A ] 72| &¢E1jo} B gz
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TET 65R A 69% ZaEe] BAH foxE HArh
(P<0.05). ZZoA AAPA olitsietd LAYFL AICL +
CaCO;9 KMnO, A 77t 279 vlad o 65744
Z}7} 59%2} 65% A ATHP<0.01). ZEH o2 Z-g o 3}
FANE A=l E 2 dRY ot} o|ikstgta Jha HAY
F2 A AaHY, SARM e IS FA S
Aoz eyt

(AR10): A A4bg, GRU oL, o] Akslgtdy, FeSO,, Z3)
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