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Bilgili ez al., 2009; Shepherd and Fairchild, 2010) » ZA[f #URVE M2 B EE(REE - A EMERE - BRS BB E %
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WHWMTREST - AWFFEAEFEHERWITRE ST » SHETERIK Y » SRR » FRERI A M HE = e 2 & UL
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Fig. 1. The hygroscopicity of grass biochar and rice hull.
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" The materials were soaked in water for different times. After 90 minutes trickling, the hygroscopicity of material
was calculated as the increased weight of each gram of material.
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IRENT 40 T » QAT Z B R BB AR B A G B 15 7T o BPRas REUR DU S HUAURERE - il
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Table 1. Requirements and price of rice hull and grass biochar used in this experiment (NTD/ pen)

Items/treatment” R100 R70 RS55 R40
Before chick feeding
Rice hull, kg 15.00 10.50 8.25 6.00
Grass biochar, kg 0 4.50 6.75 9.00
11 d-old
Rice hull, kg 10.00 10.00 10.00 10.00
Price
Rice hull, NTD 625.0 512.5 456.3 400.0
Grass biochar, NTD 0 180.0 270.0 360.0
Total price, NTD 625.0 692.5 726.3 760.0

" With different volume ratio of rice hull and grass biochar i.e., treatment R100 = 100% rice hull, treatment R70 = 70% rice
hull + 30% grass biochar, treatment R55 = 55% rice hull + 45% grass biochar, treatment R40 = 40% rice hull + 60% grass
biochar.

®2 BRURIAEEE OISR AR RIERE Z &
Table 2. Effect of adding different proportion grass biochar litter on growth performance of broilers

Items/treatment” R100 R70 R55 R40 SE
Number of birds 304 304 304 304
Birth weight, g/bird 38.88 39.24 38.68 39.21 0.11
1 week old
7 day Body weight, g/bird 176.05 184.63 181.71 183.12 1.64
Average daily gain, g/day 19.60 20.77 20.43 20.56 0.23
Average daily feed intake, g/day 26.85 27.34 27.32 27.21 0.11
Gain/feed 0.73 0.76 0.75 0.76 0.01
3 weeks old
21 day Body weight, g/bird 832.89 840.46 819.18 861.35 11.46
Average daily gain, g/day 46.92 46.85 45.53 48.45 0.84
Average daily feed intake, g/day 59.43 61.96 59.22 60.23 0.54
Gain/feed 0.79 0.76 0.77 0.80 0.01
5 weeks old
35 day Body weight, g/bird 1,895.60 1,940.97 1,912.48 1,892.89 25.97
Average daily gain, g/day 75.91 78.61 78.09 73.68 1.72
Average daily feed intake, g/day 123.29 126.21 123.18 122.38 1.92
Gain/feed 0.62 0.62 0.63 0.60 0.01

" With different volume ratio of rice hull and grass biochar i.e., treatment R100 = 100% rice hull, treatment R70 = 70% rice
hull + 30% grass biochar, treatment R55 = 55% rice hull + 45% grass biochar, treatment R40 = 40% rice hull + 60% grass
biochar.

(i) JeFREFT
AR RN IS R % - ETHERESIREB/I Zatsy > HERIINFR 3 - EREUR > B
35 K e e EBE R SRR IR R - AT RERBRZBHP - AT L R100 HEEREE 4
JEEA R HVBIREE 58.75% i i (P <0.05) » FUREREERT By 2 53 ZELBIIR S (14.52%) « A0 R70 44 -
HLHERT e B3R SR AL B 49.17% - MW B E T R 2 73 Z LB (4.95%) B2 R100 4 Ry{8 5 M RSS K

1.97% - BURRANES /3 55 B R e Fems i 2 & Je MR A A B BOR » LA 45% B R AUARER#
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BE3S K Ao 2R BUR IR INE o R E K » B4R SRR 21 - 28 H LI R100
CSHAERF 2 A ERBACTN G Y BER 2 61.72% BAE IS (P < 0.05)  7R[1 R70 &1 » FCAERFEREH RN B33 A LL B
EE 46.20% > fEEE ST Ry 2 73 ZEEB] (19.47%) it LM 24 1 RSS K R40 41 > HEEREERRAET 3%
A EEBIATST BURER Ry 8.97 K2 26.64% » ELIREE B ERY /7 5y 2 53 Z LRG3 A Ry 2.99 K 4.28% - BURIAAN 45%
E AU R 2 Bkt g B (RS54 ) » BARIR SRR SR SRR 2 U - Kestin ef al.(2001)
fath > ARHEERIVEHRREBEEMYIIEBIRGHE - SR EEETEET - A5 R70 HHE > =
THRNGERENEEREEIEGREREHY - &R R70 HEER 2 BBEEUR - WORBEZEBE - Wit

(i) KoKy sy
AHRHN SRR R S RO 4 -

SIRRBRBAENNT RS » WS - FEHE - B - LRSS EBAE » DR GRS - B
SV - SRR SERIBIIRE (5% 0 2018 )  De Jong ef al. (2014) £ H KRR, LR » BEIIRENY
B  SIEEREEN RS - BURMRITERHIT AR R 8 S B ATRE IR © I Greene et al.
(1985) WFFE4t TR - USRS R (0 @ AR R 8 X S A RO - e fith R % HIN
PETIT BB KR 6 TTRRHEAT R R EBAM « FFIEBR R % - BRI R AT R B
BRI » PSR R TRRES LR R e B RE AT (L - AR 2 MR S » SRR
HORIIEE (Zikic et al., 2017) « DRUECHS HIASRYET B A OF RO RZRE B /K MDA A SR IR 3%
ERBHETTS B o K4 S O 3 2 30 (Shepherd and Fairchild, 2010; Zikic er al., 2017) - A8
HER BRI A T2 » (L RARRAE TP 5 R 1.6 (0L b » BRE AT RB AL PR IS
LA S A I /KR BB T + AT 45% BRI RRRLY 0 (RS 41) - BB RUEREFR 28
P U 3 RO 2 AR -

R 3. FORURIIE SRS E e Bk MR BN E 5y

Table 3. Lesion scores on foot pads and hock burn of broilers at 35 days of age

Items/treatment” R100 R70 RS5 R40
Food pad dermatitis lesion scores
0 percentage ", (%) 41.25 50.82 79.73 79.27
1 percentage, (%) 44.22 44.22 18.60 18.75
2 percentage, (%) 14.52 4.95 1.66 1.97
FPD total percentage (%) 58.75° 49.17° 20.27° 20.72°
Hock burn lesion scores
0 percentage, (%) 38.28 53.80 91.03 73.36
1 percentage, (%) 43.23 26.73 5.98 22.37
2 percentage, (%) 18.48 19.47 2.99 4.28
HB total percentage, (%) 61.72° 46.20° 8.97¢ 26.64°

" With different volume ratio of rice hull and grass biochar i.e., treatment R100 = 100% rice hull, treatment R70 = 70% rice
hull + 30% grass biochar, treatment R55 = 55% rice hull + 45% grass biochar, treatment R40 = 40% rice hull + 60% grass
biochar.

" Scoring scale was from 0 =healthy, 1 = slight lesion, 2 = severe lesion.

>4 Means within the same row with different superscripts differ (P < 0.05).

V. HEN ZRREAE
FEFEEESR 19 ~ 26 J¢ 33 Hilk > FOEFETTT ~ /KREN R A B E SRS > IREEIR EJ74Y 5 em BREREHIE
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SER A= R B TR 2 I E AR RN S RRE - SRR - S AMS N P E SRR i #E & Bl i
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HBLAME A P RRR R 2 R - ISR S (2009) FIFREE - MtreflRaae S Rm R - 5
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ZAEH - HEEFA FRYERRIAR FEGR R E LR E SR REEBIA R - IR ESRHIRE ST/ F] (Zheng et al.,
2013) o FHFAGUERR S AR S T T HR IR o oo i - IRIE SR AN DR P Al A8 2 e e SRR R Y
HAESSCR - oABREER TN Al e R D PREERT » Wi N 22 RO R B 2R E AV AETEEFTEL - Kaukonen ef al. (2016)
LL30 g BN _E 270 mL AY/KES B BRERA% - (i F EL S0 20 E BORL TR b 2 &R, - ARG RRL S - HREAT
2% Kaukonen et al. (2016) 2 J77EDADERR S22 SRORARIN 7 - B B REAERE T AE P SRR HE &SR 2 S8R
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Table 4. Effect of grass biochar litter on ammonia concentration inside the broiler pens

Items/treatment” R100 R70 R55 R40 SE
mg/m’
19 day of age
Under lamp 14.77 15.53 11.26 11.11 0.94
Feeder side 15.53 17.51 13.85 16.29 0.98
Cistern side 19.07 15.37 15.53 14.77 0.74
Mean 16.45 16.14 13.55 14.06 0.55
26 day of age
Under lamp 16.92 18.74 14.46 14.16 0.89
Feeder side 11.23° 13.20® 12.94° 17.20° 0.78
Cistern side 22.45 19.88 17.35 19.64 0.92
Mean 16.87 17.27 14.92 17.00 0.65
33 day of age
Under lamp 20.25 20.47 19.03 18.34 0.83
Feeder side 23.21° 13.93® 9.97b 11.42° 1.86
Cistern side 23.67° 19.18* 17.51° 22.76" 0.97
Mean 22.38 17.86 15.50 17.51 0.86

" With different volume ratio of rice hull and grass biochar i.e., treatment R100 = 100% rice hull, treatment R70 = 70% rice
hull + 30% grass biochar, treatment R55 = 55% rice hull + 45% grass biochar, treatment R40 = 40% rice hull + 60% grass
biochar.

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

The purpose of this study was to investigate the effects of litter material on the growth performance and contact
dermatitis of broiler and ammonia concentration of chicken house. A total of 1,216 one-day-old Ross commercial broilers
were assigned to four litter treatments with different ratio of rice hull and grass biochar, i.e. rice hull 100% (group R100),
rice hull 70% plus grass biochar 30% (group R70), rice hull 55% plus grass biochar 45% (group R55)and rice hull 40% plus
grass biochar 60% (group R40), respectively. Each treatment had four pens and each pen raised 76 chicks. Feed and water
were provided ad libitum during the experimental period from 1 to 35 days of age. The results showed that within 60 minutes
of immersing in water, the hygroscopicity of 1 gram grass biochar has double hygroscopicity of that the 1 gram rice hull.
After 90 minutes of immersing in water, the hygroscopicity of 1 gram grass biochar still has 1.6-1.8 times of hygroscopicity
of 1 gram rice hull. It shows that the grass biochar has larger hygroscopicity and can be used for adjusting the water content
of the litter. There were no effects of different litter materials on the average daily gain, average daily feed intake, gain/feed
of the broilers and the ammonia concentrations of chicken pens. Furthermore, chicks in the R55 group had a significantly
(P < 0.05) lower incidence of footpad dermatitis and hock burn than in those of the group R100. The recommended ratio of
grass biochar and rice hull as the broiler litter was 45% and 55%.
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