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A Case Study of Poultry Waste Management System on Layer Farming

Kazumi Suzuki, Choji Orzumr and Shigeaki Sajiki
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(EE%) | (77.1~100) (50.0~100) (52.6~100)
HABEHEENHE 2.4 0 0 0.8 0 0 0.7 0
(E®%) | (0~9.7) (0~6.2) (0~4.0)
BARESRLUSERS 5.7 0 0 23.1 0 0 19.0 4.7
(BE&E%) | (0~22.9) (0~50.0) (0~47.4)
EAINE Y 65.7 65.1 64.3 52.2 78.7 72.6 55.8 60.6
(%) 1(60.4~70.9) (60.0~70.2) (23.0~70.3) (68.2~76.1) (45.7~65.2)
BAFE AR 65.4 48.8 51.1 60.7 75.8 59. 4 59.5 64.9
(%) |(60.0~70.8) (38.4~59.2) (51.0~67.4) - (53.7~64.7) (34.5~72.2)
et b 27.4 22.2 3.5 30.1 17.9 28.3 20.2 26.8
(%) [(18.7~39.8) (15.9~28.4) (16.9~39.5) (23.4~33.8) (16.7~30.5)
A B 52.5 50.4 47.6 50.8 54.4 46.0 55.5 58.1
(%%%) |(49.0~55.9) (46.6~54.3) (38.7~63.9) (44.8~48.3) (32.1~67.0)
R E Ry 40.8 23.0 13.1 31.1 61.8 33.3 16.1 25.1
HE TR (%) |(24.4~50.9) (6.2~39.7) (20.1~44.5) (29.9~37.4) (1.8~30.6)
RN OHY B 101 27.5 0.1 22.2% % 30 40.0 12 6
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NTR KHE B R Il . HEAH
HERE AR B CIRFI AR B CEL AR B FRUE AR R e FHy
- A 3 5 i s o 5 o 5 58 wp 5%
B ¥ 2 2 2 1 6 4 3 2 2 1 25
x 2 (%) 15.6 17.6 13.8 5.0 17.0 29.8 19.2 21.1 19.9 19.4 |19.2
(12.1~19.0) (15.7~19.5)[(11.1~16.4) (10.0~21.0) (17.0~39.9)|(13.8~23.0)[(20.1~22.1) (16.7~23.0)
K & (%) 49.3 43.2 54.0 50.9 51.3 49.8 52.8 53.9 35.8 50.5 | 49.6
(44.1~54.6) (39.8~46.5)[(53.2~54.9) (46.6~57.6) (38.2~71.3)|(48.4~55.2)((38.5~69.4) (33.5~38.1)
ERY (%) | 50.7 56.8 46.0 49.1 48.7 50.2 47.2 46.1 64.2 49.5 |[50.4
(45.4~55.9) (53.5~60.2)|(45.1~46.8) (42.4~53.5) (28.7~61.8)|(44.8~51.6)|(30.6~61.6) (61.9~66.5)
ERYHETRE 52.6 30.8 36.8 7.6 52.6 32.6 38.8 64.8 18.3 56.0 |[41.3
(%) |(47.8~57.5) (24.7~36.8){(30.3~43.2) (36.9~67.5) (27.1~39.2){(30.2~44.5){(57.0~72.5) (11.3~25.3)
BRERS (100) | 89.5 55.0 48.5 51 89.0 72.4 89.0 84.5 70.5 94 |77.3
(88~91) (31~79) | (38~59) (84~94) (66~79) [ (86~93) | (81~88) (69~72)
f (10) 9.0 5.0 2.0 2 8.0 8.5 9.3 9.0 4.0 8 7.1
¥ R (10) 6.5 2.5 2.0 2 7.8 7.8 7.0 9.0 9.0 10 6.8
2 K (20) | 20.0 11.5 12.5 15 18.2 16.3 16.7 17.5 12.5 18 | 16.2
Xx & (10) | 10.0 10.0 10.0 10 10.0 10.0 10.0 10.0 10.0 10 |10.0
i 3 (10) 9.0 9.0 5.0 10 8.3 7.3 9.3 9.0 9.0 8 8.3
oM (20) | 20.0 11.0 15.0 2 18.3 10.0 20.0 10.0 6.0 20 |14.2
D - { (10) 5.0 6.0 2.0 0 10.0 10.0 10.0 10.0 10.0 10 | 8.2
B R (10) | 10.0 0.0 0.0 10 8.3 2.5 6.7 10.0 10.0 10 | 6.4
ERE 0.57 0.60 0.63 0.51 0.79 0.68 0.85 0.77 0.59 0.62 |0.70
(kg /L) (0.47~0.68) (0.56~0.63)]{0.56~0.71) (0.71~0.86) (0.40~0.79){(0.75~0.97)((0.59~0.95) (0.52~0. 66)
PH 8.6 8.1 9.0 7.3 8.9 9.2 9.1 8.8 9.0 8.8 | 8.8
(% : k=1 :10) (7.6~8.5)|(8.8~9.2) (8.6~9.3) (8.9~9.5)/(9.0~9.2)((8.7~8.9) (8.4~9.6)
EC(mS,/ca) 6.7 7.6 6.8 10.1 8.3 8.7 8.3 6.7 8.6 7.9 | 8.0
(%% K=1 :10) [(6.3~7.1) (6.1~9.2)(6.3~7.4) (7.4~10.0) (6.3~12.6)(7.4~9. 8)|(6.7~6.8) (8.3~8.8)
ER| 0.26 0.33 0.32 0.35 0.22 0.42 0.26 0.42 0.34 0.20 |0.31
HEREHE 2 3 (0.21~0.32) (0.32~0.33){(0.27~0.38) (0.13~0.26) (0.26~0.59)((0. 20~0.31){(0.20~0.65) (0.31~0.36)
FHEy % | 0.39 0.46 0.41 0.51 0.24 0.48 0.27 0.46 0.43 0.28 [0.37
(0.26~0.51) (0.43~0.49){(0.32~0.51) (0.16~0.27) (0.30~0.64){(0.22~0.34)[(0.30~0.62) (0.39~0.48)
HEMRAE QR 146 62.0 60 1 65 68 72 212 16 107 [ 79.1
(H) [(120~172) (44~80) | (30~90) (36~112) (31~130)] (67~75) | (38~386) (8~23)
058 L [ %% 4.0 9.5 1.3 0 [E&E+3.7 MEb+2 |EH+1.2] EEE+ M |EHETL
(B)| (3~5) (4~15) | (1~1.5) (1~10) (1~3) | (0~2.5)

®3 SRR ORI S (BE BA~BK)

HESFIH HNTAERFE KHEZRFIA  BRESAE  RRETHE  BESRE et g )z
Bl B 4 2 1 10 3 3 1
2 E(EW%) 4.1 2.7 3.6 2.8 2.6 4.2 3.6
(3.0~5.1) (1.7~3.5) (2.4~2.8) (2.0~5.8)
Y AR (&%) 6.0 7.0 5.0 7.4 8.1 7.6 7.2
(3.8~7.6) (6.8~7.2) (4.9~11.5) (6.8~9.5) (6.4~8.9)
m B (EwW%) 3.2 3.3 3.1 4.5 4.8 3.9 4.1
(2.0~3.9) (3.3~3.7) (3.1~6.1) (4.3~5.2) (3.6~4.3)
B XK #EW%) 14.4 24.3 15.0 19.6 17.5 18.4 16.3
(9.8~19.6) (22.8~25.9) (14.3~27.5)  (13.5~20.2) (14.0~25.9)
% (%% 1.4 1.3 1.1 1.7 1.9 1.6 1.6
(1.1~1.8) (1.2~1.5) (1.1~2.4) (1.5~2.5) (1.3~1.9)
C/Nk 7.1 9.6 8 9.5 10.1 6.1 8
(6~9) (9~10) (6~19) (9~11) (5~7)
EC(mS /“cm) 6.6 5.9 9.4 6.4 6.7 6.3 7.1
B A=1:10] (6.0~7.2) (5.3~6.5) (3.8~7.8) (6.1~7.1) (5.9~6.8)
PH 8.7 9.1 7.1 9.1 9.4 8.8 8.5
(B k=1:10| (8.3~9.4) (9.0~9.1) (8.4~9.9) (9.3~9.5) (8.4~9.5)
K (EW%) 48.3 54.0 50.9 50.8 52.8 44.9 50.5
(39.8~54.6)  (53.2~54.9) (38.3~71.3)  (48.4~55.2)  (33.5~69.4)
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£4 REES, BRE, HEREESZ T OH

. ; mE BRERD SBRE | FAEE MK F93Y
i S £ DA ;
TSR HARE | 8% AR (&W%) AKX L+ | C/Nk () %) (/L) CEE M " &
. R LA ] -
iﬁﬂfﬂ%%&k 3.0 6.6 3.9 19.6 1.6 9 5288 57.5 | 0.68 0.21  0.26
BHAT+
iﬁﬂE%ﬁLi&ﬂE 4.4 7.6 3.9 15.7 1.8 6 179 24.7 | 0.56  0.33  0.49
NYRER BEA 2.7 6.8 3.7 22.8 1.5 9 38 33.3 | 0.56 0.38 0.5
KNER BsA 3.6 5.0 3.1 15.0 1.1 8 151 7.6 0.51 0.35 0.51
H5A+
=R - S . . . . . %= . . . . b
B i R B LK 2.5 9.2 5.5 27.5 1.9 7 594 54.7 0.73  0.24 0.27 | MRS
B EfT B A 2.4 6.8 4.3 20.2 1.5 11 5293 44.5 | 0.97 0.31 0.26
FBE® HEELA | 3.3 115 6.1 26.0 2.4 6 66 32.9 | 0.79  0.59 0.53 | BEBE
FRE®R BsHA 3.1 6.9 4.8 15.4 1.6 10 #1579 27.1 | 0.77 0.48  0.47
B T 4R ﬁj’_ﬁ,ﬁ 1.7 5.9 4.3 15.9 1.4 19 74 39.2 | 0.40 0.36 0.64
T Rt BAHA 4.9 6.4 3.6 15.2 1.3 6 69 25.3 | 0.66 0.31 0.39
HHA+ - .
%ﬂﬁﬁﬁuﬁ% 2.0 8.9 4.3 25.9 1.9 7 588 72.5 | 0.95 0.65 0.62 | BEKBS
T i o AR - v
*&Eﬂﬁ%&k 3.6 7.2 4.1 16.3 1.6 8 5294 56.0 | 0.62 0.20 ° 0.29
5 A99%LL LD
T =19 3.3 7.5 4.2 18.6 1.6 8 80.0 41.5 | 0.71 0.29 0.33
K5 HENELSBEERUCEREOH ‘
b Y ;73 ARY | AHRE
% EYWP% | A% L% | (kL)
ARX EBWAA 70.2  27.4 100.0 0
BHREE S5VESI0mBE | 22.0 46.1 4.1 55.9
+H#EE  RH5—10m 19.9  46.6 43.3 56.7 0.71
3ml T 20.4  53.7 32.5 67.5 0.79
BRX EHEHA 76.8 35.1 100.0 0.0
BRE®R 53— 5m 15.2  48.0 58.4 41.6 0.79
+HEE  EE3mPlT 12.3 57.6 39.7 60.3 0.84
CERX HIBAHA 78.7 24.2 100.0 0.0
FRE#R  550EE20mltE | 9.0 41.3 45.6 54.4 0.52
B 5 20mm LA T 14.2  47.6 35.3 64.7 0.75
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HMROERDEETBEOB VAT O BEISEVER
AL ELEMBFIHODRMEOF TIXREED.9%
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12, MRREM3 IR L,
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HER200t LLEL 000t RGTAS L, HEEIINT R
FERAUAIT33, 000/ L& < . BIBCE#FIA 261,000/, B
BEIFTRIA 79, 000/, HERE 41387, 000/, 25 BRI 12
97,000/, BABCE M & B EAKED B 3% FI H 12119, 000/, %
PAKE & BEEIRGE % OBF IR FI A 13358, 000 & B TH o 7=,
MEFER SBEIERCEBAM A AT A L\ kY, W
DEZMRBHEFBROBEFTEHO TV, HEBIZNY R
BHRFIF T4, 100 & 1% < HERREFIR T14, 000/, BARE
HFIAI311,900M . BIBEATRIA 313, 10073, HRAKERIA
1325, 000, FARIE#R & WEAKEOBEREFI M 1225, 000 T &
0. WHRE L BEHIMERR O BEERFI A 1388, 7T00HTH - 72,

BRFEMA ST BRI AR R 12 % < 3R L TV 721, 100/
LAEMERER L LTRFEL TW729,300MD b 0 F TRE
KL OEATH Y, BOEMmE % EER T8 - 72130, 02~
0.92T¥340.30TdH - 72

10kg 472 ) DRFEOHAERIZIE T DLEB) Th b,
LD HERBTEIZ25F F19576% DI E T T T, &




— 76—
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- sl MAEA+ FRREMR+ | RREST FAREST+ WA+
¥R EHA N AR A . BRKE®FAA i HFHEAA WU FHRAA| ¥ ¥
AEE (t /%) 200> 200~1,000| 200>  200~1,000| 1,000~ | 200>  200~1,000 1,000~ 200~1,000 1,000~ |200~1,000 1,000~ | 200~1,000 1,000~ 200~1,000| 200>
B 3 1 1 1 1 1 4 3 1 1 2 1 2 1 1 1 25
HEEEE(t /F) 103 390 110 400 1,600 130 573 2,067 500 2,400 500 1,600 410 1,000 200 140 764
RS flisg  (TH) * 6.4 1.6 * 3.0 1.1 4.4 4.0 3.6 * * 4.3 7.0 1.5 * 2.2 9.3 4.3
(2.7~9.2) (1.3~5.8)  (3.0~4.3) (1.1~9.3)
HE®E (M) 188.8 87 71 33 51 377 61 62 119 63 79 66 97 77 358 249 116
(101~346) (19~103) (40~85) (47~111) (81~113) (19~358)
KHR  (FH) 26.7 10.4 13.0 3.5 9.0 52.3 8.6 7.3 17.9 9.2 10.7 10.3 17.8 11.3 62.3 41.1 17.3
(14.6~48.8) (2.9~15.9) (5.2~10.1) (6.7~14.7) (14.2~21.4) (2.9~62.3)
#HER (TR 16.3 3.6 1.6 0.5 9.2 7.8 3.3 2.7 7.1 7.3 2.4 2.2 7.2 5.3 26.4 5.2 6.6
(5.3~33.9) : (0.3~7.2)  (1.2~3.8) (5.0~9.3) (0.3~33.9)
AR FHHE 12.8 1.5 1.0 0.3 0.4 4.0 1.0 1.2 2.5 4.3 1.3 0.7 1.9 1.3 1.9 4.2 3.0
BEAM 0.5 1.8 0.3 0.2 1.7 2.8 0.9 1.2 4.1 2.1 0.9 1.1 4.0 3.6 1.8 0.3 1.5
BIEA3 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.1
BER 2.9 0.3 0.2 0.1 6.8 0.9 0.2 0.3 0.5 0.9 0.2 0.1 0.4 0.3 22.7 0.8 1.8
BH - Fof 0.0 0.0 0.0 0.0 0.3 0.0 0.8 0.0 0.0 0.0 0.0 0.3 0.5 0.2 0.0 0.0 0.2
EER (M) 43.0 14.0 14.6 4.1 18.2 60.0 11.9 10.0 25.0 16.5 13.1 12.4 25.0 16.6 88.7 46.4 24,0
(22.1~82.7) (4.6~23.2) (6.4~13.2) (19.2~30.7) (4.1~88.7)
BRFE NG/ ERERR * 0.18 0.11 0.74 0.06 0.07 0.53 0.45 0.26 0.56 0.05 0.02 0.20 0.30
(0.11~0.30) (0.28~0.92) (0.23~0.67) (0.02~0.92)
* BEFO AL ENFGHBEFEOMERED L VHE IRV TEE
F7 HRACHERBIOSEOHEEAER (10kghh) *
SR EFIR ;;”%’g gﬁéﬁ’; B BB A BISEATRIF | RN ﬁgﬁg 7
SHERE (TH/£) | 1> 1~10 1~10 10~100 | 1~10 10~100 100~ 10~100 1~10 100~ | 1~10
G 1 1 2 1 1 3 4 3 1 1 1 19
sars (TE4F) | 0.4 4.5 6.0 68.0 5.0 28.6 127.5 27.7 1.0 100.0 7.5 46.1
BRI (M) } 235 167 187 133 167 144 120 111 133 77 230 145
(150~189) (105~173) (88~167) (89~150) (88~235)
N 10kg DEER 827 242 93 182 601 209 117 129 192 166 464 229
EHEVE 21 71 40 21 21 21 15 15 43 21 14 24
% £ 27 15 19 20 13 16 16 13 13 13 20 16
SRR 343 7 6 1 33 7 5 7 33 1 106 31
HER (M) (1,218 336 - 158 224 668 253 152 164 281 202 604 300
(106~208) (185~287) (97~201) (120~217) (97~1, 218)
IRGEit, £ ER 0.19 0.50 1.22 0.60 0.25 0.61 0.83 0.68 0.47 0.38 0.38 0.65
(0.72~1.73) (0.37~0.94) (0.60~1.27) | (0.61~0.74) (0.19~1.73)
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