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BARICR fe 35 HERAGEE B A2 SR RRE - FEZEEE 18 TR - H75 H#EM A IRV EURERE s H100 4 Ry 26 25
HEHF > H25 (i Z0RMEE H100 f H50 (iR (P < 0.05) : MifERESE 32 Hiffels - g ALY ZURSEH 4l
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FOARETE RodEn Bkt - GERBUR SR E M AR B2 R - 2155 (2009) MU 2 feis (Faffad) ~ &
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() AFERIE 103455 — 6 HiEfT » BRFA | Hili® Cobb A AR 720 & (EE =/ i AN F & EEHS ) - A
BRSSO BT 4 AR RS (RE 1 em) JREEERT - Bl 100% Fim (H100 &6 - $HHEEH ) ~ 25% fiiE
+75% Feik (H75 4H) ~ 50% i + 50% A (HS0 45 ) » Sz 75% R + 25% Feik (H2S 41 ) HyBRI A E iR 2 -
(il) GPEEE 4 1 - ST EIMERIZEE 45 &  DIOFE U8R 5.625 m® Z00 - SPIIS SRR 0.125 m’ Ay
TR o ABERT R HEEE 22 HERIF ST A 2.5 om f2 1.25 em B > WM TRERAEE &K -
(i) FERHIHEEUK (BAOK ) KR S PR > GRS IR NRC (1994) 2EFEEE - MR 500 Ukg tHELES
B (R 1) EES 35 HERRGSRERSE -
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Table 1. The composition of basal diet for broiler

Items Grower (1-21 day old) Finisher (22-35 day old)

Ingredients, %
Yellow corn, CP 7.8% 51.48 59.68
Soybean meal, CP 44% 36.00 32.00
Fish meal, CP 64.2% 6.00 3.00
Soybean oil 3.00 2.00
Limestone, pulverized 1.50 1.30
Dicalcium phosphate 1.00 1.00
Choline chloride, 50% 0.10 0.10
Salt 0.40 0.40
DL-Methionine 0.20 0.20
Vitamin premix” 0.20 0.20
Mineral premix 0.07 0.07
Phytase, 5,000 U/g 0.05 0.05
Total 100.00 100.00

Calculated value
Metabolizable energy, kcal/kg 3,262 3,228
Crude protein, % 23.40 20.41

" Supplied per kilogram of diet: Vitamin A, 10,000 IU; Riboflavin, 5 mg; Pyridoxine, 3 mg; Vitamin B,,, 0.03 mg; Vitamin
D,, 2,000 IU; Vitamin E, 20 IU; Vitamin K;, 3 mg; Biotin, 0.2 mg; Folic acid, 0.5 mg; Niacin, 30 mg; Pantothenic acid, 10
mg.

" Supplied per kilogram of diet: Fe, 70 mg; Cu, 10.5 mg; Mn, 56 mg; Zn, 35 mg; 12, 0.595 mg; Co, 0.175 mg; Se, 0.105 mg.
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MERE B HER
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(i) R R IEKR > ST (2004) T77AMIE
A HUEVI R 1~ 2 K3 om RIEZEE RRGRS | kg JREITHR - DL4 37ERE ST 15 g fiifFR > BEAM
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120 ~ 150 ~ 180 ~ 210 ~ 240 F7 270 534 - {5 FE 6 T
C. ZM5E® - THHZ 10 7% > BEAMRENE S KR -
(i) EifE - EEEESH AOAC (1990) HLEREUESIHT
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G ET £ B FRAH BV B/ N 07 M E S A B 2 - P DABT B 238 8 14 B % (Duncan’s new multiple range
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AR CHIE SRR E AR KR  BRERERYIELRE | em (FEE5 A) ~ 2 em (5 B) K 3 em (%5 C) ZHEH -
73 R/ 7K 30 ~ 60 ~ 90 ~ 120 ~ 150 ~ 180 ~ 210 ~ 240 K¢ 270 733 - M S/KRE(LER > GRINE 2 -
FEIR/KATRERR Y 27K 10.23% > A FE VB REREEHY & 7KRAE 12.01 — 12.72% [ - &R FEIR/KEF & B 2L
MRS/ KRR - 3 HUJBRREEEN /KRS DAE AfE /KRS - BAEE A 1VE/KRERER (P <0.05)
WIRERR Ry e o AREE (2004) F5H > VIEERS 3~ 5~ 7 R 10 em IVFEEREEIRIK 180 43 iif% » AEENTE/KRERIEEL -
ALAPIEE By 7 om HIREE & /KSR 78.03% B m i HoAER A - AmlBh 4 B ELIRK 90 iR - SKRE
ZE 80% LAE > BbhEE (2004) KRS VIEL Ry 7 om ~ (20K 180 Sr#IRHY S /KRS » B (2009) {5 RS F R
B RUIBRERKRECE LB R A GRS - NI ASERIRS BFRHIR KIS - BERRE G
TTREMEN bR B A E R RS > SAUIESRE | om (F5E A) {FRE{EE -
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Table 2. Effects of water dipping time on moisture content of litter material

Items Rice hull Rice straw A" Rice straw B Rice straw C SE
%

0, min 10.23¢ 12.68 12.72° 12.01° 0.15
30, min 79.79° 82.40° 82.10" 80.04° 0.49
60, min 79.60° 83.73° 83.16" 81.17° 0.25
90, min 80.23° 83.39° 83.45° 81.57° 0.31

120, min 80.20° 84.21° 81.21° 82.66" 0.45
150, min 79.14¢ 84.20° 80.34" 81.58" 0.43
180, min 80.60° 84.83° 81.83° 83.32° 0.25
210, min 80.93° 83.97° 83.02° 82.24° 0.39
240, min 79.39° 83.38° 82.49" 82.04° 0.45
270, min 79.52° 84.16° 82.71° 82.53° 0.34

*Rice straw A: shredded length 1 cm; Rice straw B: shredded length 2 cm; Rice straw C: shredded length 3 cm.
<4 Means within the same row without the same superscript are significantly different (P < 0.05).
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*3. MRAEETRHE
Table 3. Requirements of rice hull and rice straw

Items Group H100" Group H75 Group H50 Group H25 Total
per pen
Before chick feeding
Rice hull, kg 17.89 13.42 8.94 4.47 44.72
Rice straw, kg 0 2.35 4.70 7.05 14.09
22 d-old
Rice hull, kg 8.94 6.71 4.47 2.24 22.36
Rice straw, kg 0 1.17 2.35 3.52 7.05
Total
Rice hull, kg 26.83 20.13 13.41 6.71 67.08
Rice straw, kg 0 3.52 7.05 10.57 21.14

*With different volume ratio of rice hull and rice straw i.e., Group H100 = 100% rice hull, Group H75 = 75% rice hull +
25% rice straw, Group H50 = 50% rice hull + 50% rice straw and Group H25 = 25% rice hull + 75% rice straw.

*4. BRMEHAREREEZZE

Table 4. Effects of litter material on growth performance of broilers

Items Group H100" Group H75 Group H50 Group H25 SE
Initial
No. of birds 45.0 45.0 45.0 —
Body weight, g/bird 41.5 42.6 41.8 41.5 0.8
Grower period (1 to 21 d-old)
Body weight, g/bird 727 784 766 748 33
ADG, g/d 34.30 37.08 36.20 35.33 1.65
ADFI, g/d 58.80° 58.70° 56.98% 56.68" 0.61
Gain/feed (G/F) 0.57 0.63 0.64 0.62 0.08
Finisher period (22 to 35 d-old)
Body weight, g/bird 1,755 1,914 1,737 1,734 72
ADG, g/d 73.45% 80.73" 69.35° 70.48% 3.19
ADFI, g/d 113.35 117.55 112.55 109.93 2.66
Gain/feed (G/F) 0.65" 0.68" 0.62° 0.64" 0.04
Overall (1 to 35 d-old)
ADG, g/d 50.40 55.03 49.85 49.78 2.11
ADFI, g/d 81.30 82.93 79.88 78.60 1.36
Gain/feed (G/F) 0.61 0.66 0.63 0.63 0.05

" Described as in Table 3.
" Means within the same row without the same superscript are significantly different (P < 0.05).

TIL SR R TR VR
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H100 8H5 M REARTE B B EE 100% (7% 4) - AUEHA H7S dHEE A SR T HS0 45 Rk - HLATRISER (G/F)
2 H50 4 Rof: (P < 0.05) > SAHHER PR aBAESE AR - Al RIS ElT  SHEABERRBTA
—8 > ALl H75 4H 28 A0 S HAN S S RIATRIRR Bl H50 40 A EE » AR AT - stRER BRI = > 241
BHERETE 97% LU E > ALL H50 4HEE 100% fefE > SHEPYHME -« SFEHEE « G/F 5035 HiRREARS
PEE - BRI E AR E RIEREIQABE TR > [t Villagra er al. (2011) DIBIFERIAUETE Ry A 2R -
I BRAS PRI £ S A B R B R R B RS 2 BLAVAE FUIEAT - RIS (2009) £/ 8 — I8 Wik ol L= E
AT =5 RatBREnY) - DURERZ DA (& 2 R By e 1% 2 A /B R (ORI RE (R B - SERBRIM B RS
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Table 5. Effects of litter material on ammonia concentration of broiler pens

Items Group H100 Group H75 Group H50 Group H25 SE
No. of sample 4 4 4 4
ppm
18 d-old birds
Entrance 5.00° 12.00* 8.00" 8.13% 1.44
Feeder side 16.13 9.75 15.25 9.00 2.77
Cistern side 9.00 6.75 7.25 4.75 1.49
Mean 10.04 9.50 10.17 7.29 1.42
25 d-old birds
Entrance 6.38" 13.25° 6.63" 13.63 1.70
Feeder side 11.63 14.63 11.13 15.75
Cistern side 15.38" 9.75 16.00° 16.38" 1.48
Mean 11.13° 12.54* 11.25° 1525 1.18
32 d-old birds
Entrance 8.75 13.63 14.38 8.63 221
Feeder side 9.88 10.50 9.25 12.63 2.24
Cistern side 7.13 9.88 9.50 11.63 2.03
Mean 8.58 11.33 11.04 10.96 1.52

" Described as in Table 3.

" Means within the same row without the same superscript are significantly different (P < 0.05).

IV. BB N 2R S 2 8

TERESE 18 HERHF HT7S 4HEEM A LI SURERIZE Y (P < 0.05) 2 H100 4 Ry (2 5) » 55 25 HERHF HTS 4HAN
H25 4175 2R A THY NH, R EEEE I (P < 0.05) 8 H100 2 H50 41 Ry vy - H75 4H /KR8 (HIHY NH3 SRS 2324 (P < 0.05)
B ELA = 20 Ry > S35 NH, JRFERIDL H25 4HERE T (P < 0.05) B2 H100 K2 H50 4H Ay o iMEEEEEE 32 HERIF &4%
HIERHT NH, R > Y S4AR B e 2 R - BI%5 (2009) f5H - FIFVISERGE ~ ot 2 AR 4 RAERAE By Fad
R SRS UM BRIR Z RUREREE =5 - Miles er al. (2014) 5 EFANRERNEL EEEGEEH
SIS » WAFZEE 23 — 24 HEBIF8IT 74{E - Cobb Broiler Management Guide (2013) Z:5ZE-a5NAY NH,
JEFEEMRHY 10 ppm > DURSFRAE By BRI LR DA EE 5 om - {5 U ESAEES (chopped straw) HIJZEES 1 kg/m® DL | »
REEREHIEL 1 cm ARG EATEET A 0.668 kg/m® » {31 HuREES B LIRS SR ELT 1.5 cm > BT DUE A
A 4HIT8HE% 2.5 cm BURSEL > (EIEEEE 21 HETEEIRSEIRAENA 70 E NH, Fik - ArlAiq B S8 1.25 cm
okl > GERATHEEE 25 HECHFE4H NH, R (552 10 ppm (11.13 — 15.25 ppm) - 1] 32 H #RIF24HAY NH; R/
77> 8.58 — 11.33 ppm f] = Cobb Broiler Management Guide (2013) i EE & /KR (T 35% » Miles et al. (2011)
fEth - NH, REREE SRS/ IIMiES - S 25 HERFaY-F9 NH, 2EH: H100 & H50 41 55 > AJRER2
FHA H25 4Bk S 7K H100 J2 H50 40 RS AT e - AsBnfrE e 32 HERiF S 4039 NH, B 25 Hilg
R Fof > TTREZ N EE AT RS 22 HERIF A SHaR 8k » (HEEE 25 HER BRI M R M E TR ERES ~ RS Bk
ETKERARBE T HIFREATEY -
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Table 6. Calculated value of broiler excreta

Items Group H100° Group H75 Group H50 Group H25 SE

per pen

Manure litter

Total weight, kg 72.1 74.5 66.9 68.9 53
Moisture, % 33.69 31.67 30.89 27.34 —
Dry matter, kg 52.4 51.5 45.7 45.7 3.6
Dry matter of rice hull, kg 24.1 18.1 12.0 6.0 —
Dry matter of rice straw, kg 0.00 3.07 6.14 9.22 —
Dry matter of excreta”, kg 28.3 30.4 27.5 30.4 3.6
per bird™

Manure litter quantity, kg 1.53 1.49 1.66 1.60 0.21
Dry matter of manure litter, kg 1.01 1.02 1.14 1.16 0.16
Dry matter of excreta, g/d 17.0 17.8 16.1 18.2 2.2

" Described as in Table 3.

™ Calculated value, Dry matter of excreta = Dry matter of manure litter - (Dry matter of rice hull + Dry matter of rice straw).

™ Calculated value, Manure litter quantity = total manure litter + birds number at the end of experiment; Dry matter of
manure litter = total dry matter of manure litter +~ birds number of experiment final; Dry matter of excreta = (total dry
matter of manure litter - Dry matter of rice hull - Dry matter of rice straw) + birds number of experiment final -+ 38.
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Abstract

The purpose of this study was to investigate the effects of litter material on the growth performance and excreta amount
of broiler chicken and ammonia concentration of chicken house. A total of 720 one-day-old Cobb commercial broilers were
assigned to four litter treatments with different volume ratio of rice hull and rice straw, those arrangements were respectively
rice hull 100% (group H100), rice straw 25% plus rice hull 75% (group H75), rice straw 50% plus rice hull 50% (group
H50) and rice straw 75% plus rice hull 25% (group H25). Each treatment had four pens and each pen raised 45 birds. Feed
and water were provided ad libitum during the whole experimental period from 1 to 35 days of age. The results showed that
the survival rates of broiler reached 97% for all of the treatments. There were no effects of different litter materials on the
average daily gain, average daily feed intake, gain/feed of the broilers. The ammonia concentration measured at the entrance
of group H75 chicken barn was significantly higher (P < 0.05) than that of group H100 at 18 days of age. The barn H25
had higher (P < 0.05) average ammonia concentration than groups H100 and H50 at 25 days of age, but did not affect the
ammonia concentration at 32 days of age. The dry weight of manure litter and excreta produced were between 1.49-1.67 kg/
bird and 17-20 g/bird/day during the experiment period. In conclusion, using rice straw to replace rice hull as litter material

do not affect the growth performance of broiler and ammonia concentration of chicken house.

Key words: Ammonia concentration, Broiler, Growth performance, Litter material, Manure litter.
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