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Influence of Superovulation and Embryo Recovery on Lactating Holstein Cows

JonAl Hitoshi, Tsugumitsu KaMoOR! and Yoshihiro Isozak!
Summary

As the commercial use of superovulation or embryo transfer technique increases, it is important to
clarify the relationships between superovulation or embryo recovery and productivity of donor cow.
In this study, 39 cows were evaluated for the effects of superovulation or embryo recovery on
productivity. ’

(1) Embryo recovery was performed at 256. 7+ 140.7 (averagexS.D.) days after calving.

(2) In the period before superovulation, the total average milk production was 24.9kg./d, but
superovulation or embryo recovery treatment decreased the average, 23.5kg,”d and 19. 9kg,/d,
respectively.

(3) In the group of more than 30kg.”/d milk production, embryo recovery treatment significantly
decreased the average milk yield from 33.9%kg.”d to 26. 8kg,”d.

(4) In the period after superovulation, the average milk yield in the group of more than 10 recovered
was less than that of less than 9 recovred eggs , consistently.

(5) Percentages of milk fat and solids-not-fat were not changed with superovulation or embryo
recovery treatment, but somatic cell count was remarkably increased after embryo recovery treat-
ment. ‘

(6) The interval from embryo recovery to return of estrus was 37.8 days, and five cows had no
estrus within 4 months after the embryo recovery treatment. Four of these animals developed
follicular cyst following superovulation treatment.

In conclusion, the results of this study showed that milk production was affected by superovulation
or embryo collection treatment. And, it was suggested that decline in milk yield was associated
with level of milk production and the number of eggs recovered.



L L S

C Tk \*

BERRRHR C-10

Bull. Fukuoka Agric. Res. Cent. C—10: 5~ 8 (1990) 5

TIEMEFIA L - EF &M

g G- KBEEHE - BREN
(BEMERRRGEH)

FNR YA MBEREEFOMUEE (PEIURHEM : 708, EIURHEH : 708) oI OBRLNAOUB LR S 2

B, BEHRS BB >WTRETL 7.

ERHRSoNABHRR 0 ILEF I 2 W5 L | ARMER0. 76kg ¢, EHRE 0L 0lkg ISH L THEB LA,
FUIGRHEE 4 %EIIESLAL & LIS 2w T, WILEA A &k 15kg BIEDEE, KELBTRED OGN ED -, F i,
Ko [BMS] R Mo @miR %) A&k sh, | HOMFIE L PEIUETIA123%, EALBEMMXI7%H0n 5L
PBTEE, ULkl tas, SREMAMTOEAHE LTHDTHI MWLM E LR o,

(Keywords: disused dairy cow, economical fattening, bean-curd refuse )

< g

FEEREIIBIT2IAR, FAEEILLA2bDEL
EEFFCEBFORERFEILIZLO0PL6L-T
VW, AL BIAE, HAOFEL BT
YAPLIMEEERICHBEZT RIS, £0O
PWAHIHBHREL TS, LML, FEERI
L BUNALR, ZOMBLOBGHASIC L > TRELE
WL, BRESCSAHIHBRKREY, BiE, Bl
BEFOHRNIE, ZoRE>»SERICRERTRY
Fla sh, FAMAERIER, 26ICHGIHER
BT+ AW DL, LAad->T, BRAShIK
HEREF*EaA PCIEFTIHLE LD, HEEY
#L, XOBBICHET AWML, REBRNAD
BUEBCHAPCIRETH D, T/, HAMLER
MA@ L CEBSNABALRTORBRE XL
W, 22C, RlCAFCELIAMBEROILE
K575, Wl Lz b 2 ILRHEICS L
AEEBIOVWTRN LD TFOBREL#HET S,

®2Ek HEAACESAR

B8 A E

1 R

Rz, RNOBEREY SR S W FHER
4.5, FEHER2. 18, FIHILRE13.8kg ORI R
§ 4 HRESLI2FHE AV

2 FREBRMMRURRES

FERIX, 19884E10F 3 HHSH19804E 2 H20H £ ¢
EL 7o RBESIEIRIRLALBY, BF
MERS LR ELHMBES TR0 2 X2 ikE
L, SRIC6FHT>EEL 2,

B1& HBREXS

K 4 & WUEHY ZAREY 2R

BX 68 70H 70H |G 5

WEKX 63  70H 70H ey ulihh s

(B3 %)

FAL=Y IS TVI7A773i-0 ¥— kUl ? KEE~AL HERSEAKM S8 TDN

Peglil MBE 26.2 5.2 8.4 16.8 13.1 30.4 - 55.9
ABE  20.4 7.8 - 11.8 9.4 22.0 28.6 42,7
i #mx - 12.7 - 15.8 21.5 50.0 — 42,6
AR - 9.7 - 6.3 15.0 35.0 34.0  40.9

) Q¥ ILr—2 23852 0LY 4L —YDM25.6%, DCPL.2%, TDN16.5% Q@QtiRE4&fAH : D
M87.4%, DCPI0.2%, TDN77.2% Q@54 : DM 21.4%, DCP3.8%, TDN 14.5%

*  BLREGHA SR



6 BRARRERSRBYTARE C  (FE)  $10%

BIX HEOED L MGEFR (kg)

P 7l ]

72 2N by 1 H M %"

Highy 238 48 68 84 108 128

1468 168 188 208 RN LI £

*HBBX 586 605 607 619 636 631 652

662 691 716 728 0.63 1.38 1.01

RERX 594 607 605 620 630 624 652

652 674 695 701 0.53 1.10 0.76

E) O - WIUEEM @Ol : ELRFEY

3 REH

(1) R LEANE REARLBEENAE
W2RIITK LI, 36152 LM L—-2ik, AKX
ELMABENO A5 L1

(2) FRERHE SHNBRIHCERL, £
B4 U 2o 7L IXFH 4 2 mATvy, FLitAt1Skg/
HEOTICET LA ¢ L @RIl e L7, &R
Hid, SHEEAETEBL L

GRRUEER

1 ¥ %

iz, £MECRRE107. 0kg, HEEIX140. 8
kg OWMBREXBLI LN TEL, RBEXD 1 HY
otk (MWTFDGEEDH) &, MBRIzk~L
MMz LB LTERIEBLE (3%, Zhil,
SERREAARORANAE ( T D NERUR A 2
hot:l:bTCharrEZ LN, ARBXOEILIE
HFHODGE, MARTFNMODGH 2oL,
FOHITE S OfF - 2 LABRELOEILRY
WBIFADGLRAEES - /-, FEILIEEFN ORIk
Shvoid, ELICZ R VF—% B0 5 bRk
OXLFINX BVl lrlzliZsbt#ELS
hize L7 T, BEPHOMEH» SEHMIcS
CORMBREELIZE, CEAPFTRELRTIC
BITLEAXERNChAEELLNRT:,

2 EILRUAN

FLAGH 4 %WIELR (FCMALAD) 284 FiIE
Lo SRRAERES LLRBE BRI S W HA
dhoto SOZERSH, BEALRABELTY
TRREAFAH TR L BEG LRIV AVOEALRE

BoNAZENHOLE L1, SURTERERRK,
X IEIZ2.9~3.8% CHER L, MX L LFEERED
AECHY, MARSBREISkg BELEVIFRHET
T, Bo?HHET555 %, THAOKMKIL L
AIENROBTIRED A D o1,

3 REERE

ERRMOG N 1 HFH5.9~6.9%kg TH
D, Hi5fEARO%Y WITFDMEEH) HEIEIE,
PFURE N T3 RERX919. 9kg, HEBX 1,047, 2kg,
SILIRH I T 3RERX 795, Tkg, *HHBIX839. kg &
Y, BAREFHODMEABERE, WEXE bR
FMEIN B ol TREHAERIILIALOL
Ziohl, NESY, MGV EEREHEhoME
Beslias L, R5NarH 1Y, EEN
OIS L LB|EL T3, 27—
F7 4 - F—CHRLAEBHRESERTH, DM
PR BRIC KR TN 2 LB L TE R
Lo ChiZEBHMREEAEIERLLT L, A
DR CRBIERRER LD TH o7, LIz
T, S BHEHOSE & LTHERMFHT 2
iy, RE, BRRURHATEORFVLET
»%, TDNERURIE, A zReMELLT
B5 L2 sd DMBIE L R L, RBXEH
1,313.8kg (PEFLIBFIA702. 3kg, $EFLIEEMA611.3
kg), *BBXA%L, 387, 5kg (FEFLIEFMI747. Tkg, &
FLIBFE 639, 8kg) TH o 72,

4 1 kgMEICRBELTDNR
PRELIEFRNIC BV TIMFLAME S S e dh, WL
MBS Lwv ] kg ECHEE LA TDNR
(MTEEERELTH) 2RBT 220, £BO

F4FE FCOCMILBOHE (kg)

k] L

R 7 B M L

X 4 4l& 158 2:8 38 48 58 6.8 7:8 88 9:8 108 & &

HEX 141

12.8 12.4 11.110.8 11.110.4 9.8 9.4 8.7 8.9 743.2

X 13.0 13.112.7 12.611.8 11.310.6 10.710.7 10.3 8.6 791.6

- '
-7



R - KT - B8 - SRR A L 2 PRILIRE S 7

BSE 1 kgEICLEELLTDONR (kg)
T D Nt /Wi i (B TDN{-EATDN) /i
= PRILIEE N EIUEEH 2l HELIEHE M ZIUEEYN  £ME
¥ B K 251 6.8 10.3 16.9 6.8 8.4
X B R 22 8.5 13.5 13.1 8.5 11.0
ELE AL A
B 4 $SH%S% WHEEHR v—R(af) BMS JaliZcHt BCS M AT h BFS J&ls
X B:58 C:15 2: 698 38.5 23 23 52 23 20 30 3.3
AR B:5§ C:19 2:5% 3:13  36.7 30 27 50 23 22 32 40

i) OBMS : JaliZkdt OREIIZH | EIKHSH @BCS : FHEEH ORE : ANERFR
OHEIY  NOFE VYRV EH%EHE ©BFS: Fialititd O : Blo&RE TSR

T D N#8RUE & B3/ % T D N#EHUR (T D N#H
R-EHCELATDNEY) 2T, 24dho
FRERREE S RITR L, AHEREITHE &
LEEILEEF T, LY oL h REF &R
Thol, UL, HIABEFY W, EIREIC
T2z EEL, BALEFORFTAI LR
FEFIHRIENZENHEHLDIZE T,

5 B H
BARSIE 6 RISRL 2, BHAMERIL, RBRE
DO} H10kg BEMILERN & 2o lend, HELE
Bhdhot, HASERIL, HREBEXAH53 1%, HEEK
A52.8% & 4 vy, FAHEMRIL, WXL LIIBEHES
B, CH%#M iy ahnt, AESHRIE, AKX
EDIFBEETH 72,
AAREONEE, o— X EHER, NERUNET
DiIdVTFhHRBE EBROBIZZiE w00,
[BMS] RU [HEfoiREE] wowTid, &
BEOHHRIFTH Y, BN S RERXE9L. 7,

*HHBX863. 5H & % Y RERX D5 30K < FF b
SNz, 7, BELV I, BREFORIMEL 3
HAULEERT A LT, AROUENTETDHS
SLEFBLTBY, ol LEBEMAYAVT
MOBLLERET A Lt »T, SHICHTNK
HHOMFCELII LN EIONL,

6 A

1 BOMMREEE 7RISR . £ IEIUE
FIAAT22LC, | HoAMBEHEAREN T
167.5[ (23%), ¥AMHFC49.7M (17%) ML
L7z, %8, FEOFEFII>VWTH, £FloR
B ickowTke 2,

Lk, RRBOKR, O EALRA B R15ke B
04T, TBKTIRY6. skg/ BBEER W THIALRE
HFEERTLNE, LRICERELS L hwI LY
WMBT&, T/, BILMPEFYWCIR0.5kg BE, &
FUBHEM TRl lkg BEODG 2R/ TE, HAF
RixmEL%wad, [BMS)] RU [HEHio@iR%

Bk B B (M)
fEE i (DM%/h) 1 ¥ LR 2 &= &
=7 R G R A R WM A PRIl &L iz 1R R AR
HEX 48.16  45.08 720.4 536.7  1061.7  377.9 828.7 719.2  292.0
RBR 43.90 . 45.33 576.9 508.3  1130.9  332.7 850.0 886.7 3417
1) I : FCM fUik-+70H XL (100M,/kg)  @WILI - MRILIEHI ORI : IEEN
©mf’§§il.ﬂﬂ’§}ﬁ: (PAMETER — KEFER) X (Rl oER /Ml oNER) /708
SFUIREI . (BPRGEH — FERMEE) X (EAMoR&R /Mo MEgR) /708

OFLFEM AR X HEHIEDE XA 8508 /kg) ©EHE : 4 X0.0216X36. 1328



8 RRARRERSRBSFRERE C

(H®) H1F

H) OWEHIC L - CTHGOBAFEMIHLETLZ S L
FHOPIIL o720 BEMIEDGRUEHERED
b LT, HESHANOREL L5, EEMAN
MEFE I R OEEIC L o TENBD LR, REWT
EM LR Vs, DMEBRRAS%R 54
mAHb, LT, BEAEHEEE L THEAT
296, TOHRPRPBEHELCL>DVTYNRT S
DEMDD, 28, BRRALAVCARGSSRE
B GBI, MOAMENLETHE L E
bl

AR EHETaIchy, HRHER-7, B
FRBREBFAASFATHEOH L BB LET
5 A X &

1) BERIES - KEEEH - /TR 2% (1988) : 7L
RHEEEFOBFNELRTRN (F248).

T, REGAHFHZ, 1~4,

3) NBEER - MNFR - EHEE=EF(1983) : S
MSSC L2 RS FBERR. BENER
Wrg73, 17~27.

4) /ANBEE - I ROk - BEXRX -
B—%k - EHEERE (1986) : Py 7@tk a9l
AMTFEORFEN. ZREABH3, 1~15

5) RMKERFHRIGE (1987) : AARFRE
e . L4 (19874EKR).

6) T - KABEH - EBEH (1987) : 4
HREFORBNEIBERN (1), &
M E#BRMC—6, 7~12

7) BARER - WHESK - BREE - IWARER
(1977) : JEAFORERR (7). wOoR
MR 7, 147

8) EMREBFMASESS (1987)
B B EPERIEREE.

s FLAAS

R RSRTF®C—7, 1~6.
2) K 46k (1976) : EBERMOILEFAHIZ oW

Fattening of Disused Dairy Cows by Utilizing Bean-Curd Refuse Cake

Goro Osamu, Toshio O1sH1 and Naoki FuJisHiMA
Summary

The effects of feeding bean-curd refuse cake on fattening of disused dairy cows were examined. In
this study, 12 disused dairy cows were divided into 2 groups : group I was fed by the market feed
and group I was fed by the feed including bean-curd refuse cake.

Experimental results are summarized as follows,

(1) The average daily gains during tested peiod were 1.0lkg for the group I and 0. 76kg for the group
Il, respectively.
(2) As the feed including bean-curd refuse cake was lialbe to deteriorate, it had tendency to remain in
the manger,
(3) Feeding bean-curd fefuse cake had tendency to improve "beef marbring standard” and "luster
and quality of fat” in evaluation of carcass judging.
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Effective Utilization of Raised Deck-Farrowing Crate for Swine

Yamarto Hiroya, Kazuhiko NAGINOG and Yasuhiro Koca
Summary

The present study was designed to improve the utilization of the elevated floor-farrowing crate for

sows and piglets.

(1) In expt. 1, the performance of piglets and the cleanliness of the floors were compared between
the raised deck- and flat floor-farrowing crates. Cleanliness was better and the growth of piglets
was faster for the raised deck-farrowing crate than those for the flat floor—farro.wing crate,
probably because woven wire grids were used for the raised deck-farrowing crate and the waste,
were disponsed sufficiently. Mortality of piglets was lower in summer than that in winter. The
labour time needed for animal management in the raised deck-farrowing crate was only 37% of
that of the flat floor-farrowing crate.

(2) In expt. 2, four different types of slats were compared for the floors of the farrowing crate. In
summer, mortality of piglets was low when they were kept on cast iron or plastic coated slats.
The cleanliness was the best for the slat with steel bars. Leg ingery was not observed for sows
kept on the cast iron or plastic coated slats. It was suggested that the combination of plastic
coated or cast iron slats in the front area of the pen and slat with steel barsin the back area was
most suitable for the floor of the farrowing crate.
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8H 27.20+1.68 31.10+2.28 23.30x1.65 7.80%2.11
9H 22.78+2.26 26.4312.48 19.14+2.51 7.29%+2.10
10H 17.55+3.02 21.79+2.96 13.311+3.47 8.48x2.27
11H 12.481+2. 84 16.32+3.00 8.65+3.10 7.67x2.28
12K 6.621%3.43 10.38+4.06 2.86+3.09 7.52+2.34
¥ B, PO EHEE,
FIX HATHERNSEIC L > EEBARER
o HERRE  (BUREDAR RS M EESE % )
1 HEHHER (DG) fFHERE (FC) REAH (DAY)
- TA -0.016* (-1.384:12.6) 0.065 (1.061: 9.6) 1.121 (0.823: 5.0)
TA'? -0.001°*(-0.603 : 63.2)  0.006**( 0.495:55.2) 0.158%*( 0.588 ; 67.5)
n =138 TS -0.029" (-0.319:14.4) 0.151* (0.323:19.1) 3.955°*( 0.380: 22.9)
DG:R?*=0.241**TD 0.001 (0.007: 0.0) 0.024 (0.032: 0.3) -0.563 (-0.034: 0.3)
FC:R?=0.162"* x  0.007 (0.066: 0.5) -0.001 (-0.002: 0.0) 0.799 (0.062: 0.5)
DAY:R*=0.234**y -0.111 (-0.960: 5.8) 0.399 (0.671: 3.7) 5.170 (0.389: 1.1)
B 0.016 (0.102: 3.5 -0.140 (-0.168:12.3) -1.618 (-0.087: 2.9)
b0  1.132 1.232 40. 386
WM TA -0.027°*(-2.058:30.1) 0.132**(1.920:26.9) 1.405"*( 1.671 : 22.6)
TA'? -0,001°"(-0.448 : 22.9)  0.005**( 0.438:22.5) 0.068°*(0.514 : 34.3)
n =138 TS -0.025 (-0.179: 2.4) 0.187 (0.255: 5.0) 2.354 (0.262: 5.9)
DG:R?=0.212°*TD 0.009 (0.087: 1.2) -0.036 (-0.065: 0.7) -0.952 (-0.138: 3.5)
FC:R*=0.193"* x  -0.056°*(-0.395:19.2) 0.300°*(0.399:20.1) 2.977°*(0.323: 14.6)
DAY:R?=0.227**y  -0.251°"(-1.718:22.7) 1.190**(1.540:18.7) 12.645°*( 1.335: 15.6)
B 0.016 (0.080: 1.4) -0.174 (-0.162: 5.9) -1.571 (-0.119: 3.6)
b0  1.123 0. 355 10. 762
% m TA -0.017 (-0.905:13.6) 0.054 (0.564: 7.8) 0.327 (0.335: 2.1)
TA'? -0.001**(-0.437 : 56.4)  0.006**( 0.416: 75.8)  0.062°*( 0.423 : 60.3)
n =138 TS -0.027 (-0.153: 6.2) 0.053 (0.059: 1.4) 2.534° (0.274: 22.6)
DG:R*=0.202"*TD 0.025 (0.162: 9.2) -0.058 (-0.071: 2.6) -1.478 (-0.177:12.7)
FC:R*=0.157"* x -0.022 (-0.141: 6.6) 0.084 (0.102: 5,1) 0.370 (0.045: 0.8)
DAY:R*=0.201"*y -0.116 (-0.599: 6.1) 0,313 (0.309: 2.4) -0.514 (-0.050: 0.0)
B 0.014 (0.058: 1.9 -0.095 (-0.075: 4.8) -0.597 (-0.046: 1.4)
b0  0.960 2,761 36.898

i) @® TAE, £Mcik (TA—16.64) %, HiITi
@2 1 %A THEE, *135 BABTHE,

(TA—15.96) *, #M<ix (TA-17.28) 2%,
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Bax ¥, THORARC L 3 BEARITER

S REMFEY ElERRBHRE . T TEEY)
| Bk RE (DG) fAfERE (FC) HwEBH (DAY)
o i TA  -0.062°*(-4.837:43.6) 0.299°*(4.412:41.6)  6.860** ( 4.510 : 41.5)
TA'® -0.002**(-0.735: 11.5)  0.012**( 0.867:18.3)  0.206** ( 0.639: 9.5)
n=89 TS -0.029* (-0.334: 3.9) 0.162* (0.356: 5.2)  4.470°*(0.437: 7.4)
DG:R*=0.474**TD  -0.023 (-0.167: 1.3) 0.058 (0.077: 0.3) 3.007 (0.179: L7)
FC:R*=0.426*" x 0.097 (0.327: 1.8) 0.034 (0.022: 0.0) -16.048* {-0.451: 3.8)
DAY:R!=0.470""y -0.546* (-4.517:35.2) 2,558 ( 3.973:31.2) 59.533°*(4.123:32,1)
B 0.026 (0.160: 2.5) -0.148 (-0.170: 3.3) -3.781* (-0.194: 4.1)
b0 1. 250 -3.339 -77.398
Tt TA 0.034** (3.260: 34.6) -0.168**(-3.289:36.0)  -4.886** (-4.317 : 40.6)
TA'®  -0.600 (-0.144: 0.5 0.001 (0.118: 0.4) 0.033 (0.165: 0.5)
n =49 TS -0.018 (-0.174: 2.5) 0.126 (0.253: 5.3) 2.837 (0.259: 3.6)
DG:R*=0.556**TD -0.003 (-0.017: 0.0) 0.135 (0.149: 2.5) 1.809 (0.090: 0.6)
FC:R*=0,433"* x -0.179 (-0.730: 8.4) 0.769 (0.643: 6.6) 20.946 (0.792: 6.6)
DAY:R*=0,676*"y 0.359°*(3.130:40.1) -1.704**(-3.042: 38.7) -50.292"* (-4.060 : 45. 1)
B 0.050* (0.2313:13.9) -0.208 (-0.269:10.5) -3.079 (-0.180: 3.1)
bo 0.188 4. 659 134. 120

i) @ TA'%E, BEMCIE (TA-16.29) %, TEMCid (TA—17.28) %,

@13 1 %A THE, 135 %R THE,

(2) MEMMEUHRMOST AR CHERICE
¥ AELETEIR, %4 DG T0.286~0.864kg - 0.4
25~1.071kg, F CT2.10~6.41 - 2.50~6.18, D
AY T27~63H + 28~56HCdh » 72,

AR RO BERRROFSEL, 2Lz
FBENEETH >0

B REBER O EEREIE TA - TAH
FAHDGC53.0%, FCT49.4%, DAY C56.9%
EEMICHBL TReB Y, HICTARBTH
AEL, BB L PR L O ROBHRIZR 2
B e @EmMERL A, KH, x - yAFOHSH
MEFIDGT41.9%, FCT38.8%, DAYT
30.2%CHhH, EMosFfichk~<TER L%,

BH o EEFREROASHREE IR, 28 LR
KTAEFIMEHTRE L, BRI EHAR
EEDTHVWIROBMRICHE I LAFVHOLRT,
¥7:, DAY T TS - TD AFA 80K & &M
HEMERETH > 2

(3) LEMBEOCTEMIICE 2504 LEERHRL
TP oELEGEE, DG T0.482~0.919%g + 0.5
41~0.925kg, F CT2.60~4.64-2.47~4.17, D
AYT62~112H - 56~98H TH o 720

@ LicF—2 2Rl KRR LT
CEEVEMEBEL AT - OSMEL ) bES

#whaLRL,
REERBROMTYEER L, MichkilL L
ERRUTEMIEIITA? - TSEFHMINE 2D,
TA - yEFIRE(FMs iz, 351, TEHT
BTAEAFREHS ThES R EEETCHD, B
ERG L FHRBOMIC IR T ROBIRGEED L
holz,

& =®

EMOFHKIRILIS. 517.94C, & B OFHKE
i, B8 Fm27.2Ch 64%F 1 HN3.8CE T,
23.4COFgEHNDH Y, KoFitiRt THREIS~20
Ce#rih, MBMMIE4~6 A3 HHMRY
9~11AN3H A LEBENT,

KUBROFEHELCk, BFY, BERHRUCHRE
KBOBEEENEENT - SAEDLELTHE
K aEMERLTEY, HFEORLRIZ, AR
AEVIEDP D TL L, BN S VERRIE RS
THIELVEBIHEBEELTWRLEILNL,
¥, EFEHOEFIIATTOARNEILI, L
BRVWBEHETOR PP EATHOIKANT, ¥
EPORKFIINTTCORBROTREETH), T8
fEP ST WEHEFE LB LELOND
A, [BRELDWEB L LTE & A NEFNEDIEE
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MHLHATH D,

SWRRUE T L KRR oF SR, EHE
FLIRBTIZI6~24% I X o 1295, B
RUTEBHOMELTI343~68% LiEFE S N7z, B
i o BMWERERET 554, FT5EH43~68
% T A L LT, ARETHITMWET LV
CHWASRRERR ST CRIEHL Ehiw
BT AL EERLTWS, L2L,
— RO HEEE | BRMERET0.3~0.4, IHE
RETO2~0.5LHEEIRTVEI LY PLERET
g, MZCERT 285 2RV BRI 0L
1, HHEMOLHTLFIHAMNEEENKRE >
EHRRRUCRERBER OB EAS WA L
Exbhb,

oY1, EMEM L 2IRERGEHBHE R I
DFHON, FNAR, BRREZE, % SHERC
ERIDEET 55513, BREETIE30%, AR
RETIIR%EHEFEL TS, AHEOFEMLEL
72F5EIL, IRICERTRRBE N TH - 128,
EEMBRUTEMNOFGRIWMAMEER LA, £
59 D L AR, EEBESCHVT—Y
LR E VD S, —EICHBETE VA, EF
MR CTEBINEBMRFEFHT S 2 8, il
PAOFEN R EROEELBIECL, ¥5EoL
Ay Lol erEXLND,

AisHs s, REERICEET 2EAEDOED
2, FHHEBERUEM I D IZIFENTEL I LIE
Abhd, ML, FOBEE, %8 L ot
TIRNSCFMENBRES D, [RLOMFRLEY
EEALNDIENG, ROENEDIRIZTASR
EEHOLHTiROKEVEENERO LD, 4%
Bl 8L - FHRRTHE LER S,

FONAREE T, HIEHGROFRRZED
VRFREMKE L, ROEEIZHLTTSIFRO
WEErRIET RSN, COZ kI, EoK
EVWREELRFABRELME T 5 FRoOMEER/ NS <,
FBOEBHERAPLALELTWDILERLTY
%,

#5Y, ANBEEENSICCUT ChL, 5
FRACHEIZVwERELTE), AfFERE—K
Ll T4bb, HMNmEEER, ZEHHFKEveE
HEI LTSI AOERETFON, TOHRER
WEicAnIEBD THhsneEL LIS,

HUIREUL, £ L RIS TEHAR L oMiziEy
ZROMBRITDH o 7208, NIRATTIE 2o MFEAR
2L BB EMMIZH - 72, WIMTE, FBEHETOM

MHIEEREATC, EHRRE O ZROBEIHRM
I B Lhs, FOBRNMER, AEFIS
WIEEIE, SGRMAOFENZBEROEEE IR
F¢, BEMNKELLBIZLAN > TRIBOERIC
LTSI RIET 2 €265,
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Effects of Factors on Pig Meat Production
(1) Effects of Air Temperature and Season on Pig Performance Test

KoGga Yasuhiro
Summary

The pig individual performance test records were analyzed to examine the effects of the
air temperature , the season and the breed on daily gain (DG), feed conversion rate (FC) and the
number of days (DAY) from the weights of 30kg to 90kg. The data consisted of 138 boars of Large
White and Landrace tested at Fukuoka Agr. Rec. Cent. during the years 1981 to 1984. From the result
of multiple regression analysis, the variance of the factors to the whole year for DG, FC and DAY
were 24.1%, 16.2% and 23.4%, respectively. By separating the whole year data into two groups
(Jan. -June and July-Dec. by the beginning month of test), the variance of the factors
for DG, FC and DAY were 47.4% - 55.6%, 42.6% - 43.3%, and 47.0% - 67.6%, respectively.
Among the factors, especially the quadratics of mean air temperature had the effect of most
importance on DG, FC and DAY for the whole year. The relative importance on DG, FC and DAY
were 75.8%, 64.8% and 72.5%, respectively. The variation of the mean daily air temperature had
a little effect on DG, FC and DAY, but the difference between maximum and minimum air
temperature, the beginning season of test and the breed had no effect.
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BROENEN-EET 2 AKERO LI, AEMNLAL A FHABOBEIFILREVEELLGRLILNE,
1981~ 1984 4F |- REE W IEDEIERE £ 1T » KT — 2 ¥+ — MR U T ¥ FL— RAHOBE[RFA S, | HPGRUER (D
m.ﬁﬁ¥*$(FC)&U@%Eﬁ(DAY)wsmEuomr,¥mﬁmuﬁ¢6&mmno%mgﬁmﬁﬁ,m
ERSARC & nEaT L7,

ﬁﬁ?*ﬂ,%mzm&tLtﬂ%&ﬂ¥ﬁﬁu;6ﬁﬁﬁﬁwﬁ%.wmwﬂmw?uﬁﬁm&MKDG-DAY
fl%mm.FCfs%m%mﬁﬁ%ﬁ@ben.ﬁﬁﬁu.ﬁﬁmm~wtfﬁaﬁﬂ&&&%ﬁLtoit.ﬁmm
~55kg (M) R UAIS5~90kg (#M)) #DG - F C 3% 4 5iAM21~24C - 12~15C, DA YIANH R U #HM3E
ﬁﬁﬁw~wtvw&ﬁ#ﬂﬁ?&n,ﬁﬁﬁmrux-st*ﬁuaat,mwwncvuz%ﬁ-mﬁ%ﬁ.&mm

DG Tl 4% « 12.8% B EHFEE I NI,
,W$%~MmgusﬂbDG,FC&UDAYOQEKWW$QM%E%EEEL.?ﬁﬁﬁ%&%%ﬁ(:%ﬁ)t
Ltﬁ@ﬁﬁ@ﬁ%ﬁd,DGfﬁA%.FC?%J%,DAY?WJ%&#E%ﬂkoEﬁﬁﬂﬁﬁéﬁﬂﬁﬁﬁm.
wtﬁﬁféaaﬁﬁéntozt,?ﬁﬁﬁ#m@#ettLﬂ&UTﬁ?b:tu;b&ﬁﬁTmﬂ%ﬁu.&wﬁ

@B THRENL,

16CEL iz L5 - A DG(g)=14.08X t + 0.64, A FC=0.056X t +0.029, A DAY (R)=1.50%X t +0.66
16CLLFI=FEs : A DG(g)=10.41X t +13.03, A FC=0.042X t +0.094, A DAY (H)=1.36X t +0.85

(Keywords : pig meat production, mean air temperature, multiple regression )

# a8

BOEERNL XRT 2HEROPT, HICAS
@ LBV L DRAKERTHY, ToEHIL
FEEHR U HNESIAR S h 3 —E0BEEe
Wi % o, —7, RomRmRE, e
B SEHRTHED, REEIELA )N
EROBEHE, KE2MEEPRTIENFBOLNT
B1Y?, FEERAOLEFEMIE, KoEECHEL
UM CRHT ALEIHIEEZON S,

B2, B BV TROEAGET IR K
X WBT AR ERE, SR EE L TR
BThorI i L, Thabb, FHRERNE
EAORELAAZ LI}, KREROEE%HRYHT
AL CRLEELTHREFROEVR S,

FIT, ASETIIE LY CTHREL RSy T
AR L0 7 KEEIZSRL, SRR ERS
ARt LT, FHRROELLROENIENOR
BERI L

HERUBE

iR — 7 o - A, BREROAFTHRL,
EIEY LR—Td b,

1 SRR '
7— & OFEHOFTIZ, BIRRNTEC & 35
AR RO RBIR IS P2 DT 70

SR B A 5RERIR 7 k#E (24°CHLE -
21~24C - 18~21C - 15~18°C - 12~15C - 9 ~12
°C -« 9°Cki), SMERI2kKHE (FFL—2
fi-ka-syy—H) L7

TR L EREDOBRE, SRBKEIZBY
27—y OMETHMER VT, ROFEHBHET NV
X DL

Y=bO0+blXTA+b2XTA*+¢
b0--2 : BEKFHE
Y :DG (kg), FC, DAY (B)
TA EM&AER (°C)
TA'?  : SEHRBOREED 2 %E (°CY)
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1 BIRBATHEIC & 33 HaHH

8 1 F12 SUBKHERI O3 SE IR O %,
82 RICBLABTIHMIC & 2 500 TER AT L7
(1) 2MESOMT REFRIZRIRI5~18CTR
SRVEEEERL A, AiRI2~15C - 15~18C -
18~ 21 COBKEMICABTZEIRD LN D 5 12,

T, [RUCULETCOEEII LKL, -1,

(2) NIMIRBOSH DGRAIB2~24C TR
<, FCUMARTRLMC, DAYIRSEIS~
1BCTROEMMTH - 70, KR ~24CHRE
HNOBKEBIZIAEZEAD S N1, 12,
SUB24CLU L COERES TR b Er 5 72

(3) HMBRBIOAT DGIRFIRIZ~15CTIL b
®<, FCRARIZ~I5C - 15~18CTRDIEL,

BIR [BRKEFOBRERK

SRk £ o % W
DGkg) FC DAY(H) DG(e) FC DAY(RH) DG(kg) FC DAY(R)
24CELE  0.671*° 3.35* 79.8° 0.596*¢ 3.14* 39.0°*c 0.703%¢ 3.79*c 43.2°¢
+0.015 +0.08 +1.7 +0.018 +0.10 +1.2 £0.025 +0.13 +1.3
21~24°C  0.699*¢ 3.36* 76.6° 0.720° 2,59°¢ 3 0° 0.782%¢ 3.57 40.7
+0.016 +0.09 £1.9 +0.031 +0.17 +2.0 +0,023 +0.12 +1.2
18~21C  0.747°¢ 3.11  73.1%<¢ 0.680 2.80¢ 33.1° 0.806° 3.40  38.4°
+0.023 +0.12 +2.7 0,022 +0.12 +1.4 +0.030 +0.16 1.6
15~18C  0.793® 2.89* 66.5° 0.719°¢ 2,71  30.6° 0.817° 3.33* 37.5°
£0.024 *0.13 2.8 +0.036 +0.19 +2.3 +0.030 +0.16 1.6
12~15C  0.742°c 3.21  71.0°c 0.686°¢ 2,70  32.0° 0.821® 3.33° 38.6°
+0,021 +0.11 +2.4 +0.036 +0.19 +2.3 £0.024 £0.13 +1.3
9~12°C  0.700*c 3.28*° 77.2°® 0.651 2.94  34,7%¢ 0,751 3.48 410
£0.017 £0.09 £2.0 +0,024 +0.13 +1.6 +0.034 +0.18 +).8
9°Ckild  0.702*¢ 3.30° 78.0** 0.643°¢ 2,93 37.4¢4 0.716°¢ 3.84c 43.2°¢
+0.015 +0.08 +1.8 +0.016 £0.09 +1.0 +0.030 +0.16 +1.6
E) O Bffiix, e,
@ a,b,c,d RXFEMHEEDD (p=<.05),
B2Fk BIRBATIHEIC L 350D
2 R B HEE FEE F fi
DG FC DAY DG FC DAY
/B 6 0.025 0.419 324,71 4.64**  2.75°  4.44**
T 1 0.003 0.263 10.16 0.58 1.73 0. 14
REER 6 0.007 0.173 59.28 1.28 1.13 0.81
BB 124 0.005 0.152 73.14
GO R - | 6 0.023 0.417 115.14 2.62* 1.6l 3.07**
M 1 0.003 0.217 55.57 0.36 0.84 1.48
ZHEH 0.010 0.268 27.24 1.07 1.03 0.73
BlKEN 124 0.009 0.25¢  37.55
# M K B 0.038 0.712 86.24 2.93*  1.91 2.26*
A 1 0.002 0.064 19.18 0.14 0.17 0.50
RHEH 0.008 0.145 27.62 0.64 0.39 0.72
BB 124 0.013 0.374 38.18

) ** i1 %AKRHTHE, *i2 5 Bkl CH I,
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3% STARIRERFOTHEE THTROMR

UG m & K

s HHE N EEE

4 M DG=-0.00105X T A?+0.03355XTA+0.492 15.9
FC= 0.00377X TA?—0.12102XTA+4.052 16.1

0.734** TA:5.3, TA'®:94.7
0.551** TA:3.3, TA'*:96.7

DAY= 0.12462X TA?—4.01892XTA+102.6 16.1 0.771°* TA: 2.4, TA'® :97.6

% B DG=-0.00075X TA?+0.02432XTA+0.508 16.1 0.574** TA:0.6, TA'®:99.4
FC= 0.00203X TA?—0.09430XTA+3.460 16.1 0.485** TA:0.7, TA’? :99.3
DAY= 0.06346X TA*—2.05520XTA+48.0 16.2 0.824** TA:0.3, TA'® :99.7

% M DG=-0.00108X TA?+0.03444XTA+0.540 15.9 0.863"* TA: 1.5 TA'®:98.5
FC= 0.00500X TA?—0.15831 XTA+4.583 15.8 0.992** TA:2.7, TA’? :97.3
DAY= 0.05239X TA*—1.67744XTA+51.7 16.0  0.904** TA:1.0, TA'? :99.0

) OTA? I}, &Mcid (TA—16.53) 2, WiICit (TA—15.35) %, #cit (TA-16.33) %,

@**i3 | %K THE,
DAY B4RIS~18C TR G EMMTH > 7255, K
B9 ~24CHOWANOLKEMIZIAEERZRDS
hiehote 7, DGIRERACTULTHELES,
FCiE9CRHTRIHEL, DAYIIKIRI THiE -
4CLECHELRBRMMCH o 72,

2 SBERTHEIC & ZERRSR

EIFRICKBHIDG, FCRUDAYDHEEF
Bl & TSR L OBFRERL.

M B mARAOFSEIE, DGRUDA
YTH<{, FCTERPBWHTH 72, £/, &
Ho&xgH:, 3WB L IO CHWliZRLID,
MY CIRDGRUFCHARLLBENHTH >,

REREROMMHEEE L, TAHFI2E
100%EVWIiTH Y, KMo BERFHTBRD
ZREBXTHHTES I LHROHLNT,

ERAOEMAIE, FRERLE b ICTHAIRLG
CHETHH, FEHKBFIETHS t CLARUT
B L 7:34 030~90kg £ THOEMIESET OB
ftilz, koBRFRTEINL,

EXRBAICCU R LA LSS

ADG(g)=14.08X t +0.64 (R?*=0.988)
AFC =0.056Xt +0.029 (R?2=0.895)
ADAY(B)=1.50X t +0.66 (R*=0.932)

ERSGRANCCIATIC ML 722346 -

ADG (g)=10.41X t +13.03 (R?=0.853)
AFC =0.042X t +0.094 (R?*=0.753)
ADAY (H)=1.36Xt +0.85 (R?=0.929)

% %®

—f{xtz, FOREIKRE L 222 LIAVWERED
BBESRTwE SR, £EIIHT A ERELE
LB RRTVWA YD, KEILE

W b AE30~55kg DIET, LLHVIRERT
OB R, HES5~90kg DIKTIE, R REW
BERTORSDRVWENZRLL, LAL, F
SiRA4CULE « 9ChRIBIZ L o 12HE, WHRY
B0 | BEHMEROETERE, BEBRICHL
TH417.2% + 10.6%, 14.4% - 12.8% LIEE Eh,
I L WSETE T OB, IRoGEIBfRE

CEHRBIEICHEBERIZL TR I EHNEL LR S,

HEITMANS ¥ 13, SURZEBICHE) EEOEILE
Bk mRi3E ML, fAH45kg 75 160kg TTD
IRASHERE D 4 BE % R+ NGB IZ, 23.1CA 616.1
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HETHAH 0, MR B 2GR OBAE Bonp (1958) : Ambient Air Temperature
6% SIEHERUR O MR A & ST & v, BHE and Weight Gain in Swine. J. Anim. Sci.,17,
5V, ALY oML TRIER OB 0 S 62~67.
PEWZ L, HRBHOLELEL NS, 5) WHEHEEL (1990) : BROEMRENIZRIZTHE
BB % & ROHE. HWARERPER C—10,13~18,
6) MALER (1970) : K% - FEOBNG L &M
1) WIHEHER) - HR - TWUAET (1983) : dkiF 4~8, 123~125, Vi,
H, AL, UM B 2 EBOREHRAN  7) MMRHE (1974) - WIRAR. 346~354, W
RIEHE ICRIZTHE. BASTEEHSHERE i,
b& RAEWEA) MEREHEH 20~33. 8) AAFA4H—JIW., 32752 . W.G. (1979)
2) HEEES - BT - F % (1974) : Fo : BEEHEY T H:. 361~393, 439~466, ‘HikiNE.
BREROBRICE &%) T, HELE5 9) UrkHHRE (1983) : HRFUETIZ 513 2 IEHIK
(1), 22~27. DEH - EERICOBMRIZOWT, IBHSTERE
3) HerrmaN, H. Jr. and E.H. HugHes (1949) : HEMERBHE BAWEA) Wi Rasy
The Effects of Air Temperature and Relative iy 35~44.
Humidity on Physiological Well being of 10) HH %, MEER (1982) : GEICBI 5%
Swine. J. Anim. Sci., 8, 171~18L. B9, 138~182, 245~263, hHES.

4) HerrmaN, H. Jr., C.F.KELLY and T. E.

Effects of Factors on Pig Meat Production

(2) Effects of Mean Air Temperature on Pig Performance Test

Koca Yasuhiro
Summary

The relationships between the pig meat production and the mean air temperature (MAT)
during the test periods were examined by the analysis of variance and multiple regression. The data
of daily gain (DG), feed conversion rate (FC) and the number of days (DAY) from the the weights
of 30kg to 90kg on 138 boars of Large White and Landrace were separated into seven levels (less than
9°C, 9-12°C, 12-15°C, 15-18°C, 18-21°C, 21-24°C, above 24°C) by MAT. 1) There were differences
(p<.01 or P<.05) in DG, FC and DAY from 30kg to 90kg among MAT levels. DG, FC and DAY of
30kg to 90kg at 15-18°C were better than at other MAT levels. DG from 30kg to 55kg and from 55kg
to 90kg were better at 21-24°C and 12-15°C, respectively, than at other MAT levels. At above 24°C and
less than 9°C, DG from 30kg to 55kg was 17.2% and 10.6% lower, respectively, than at 21-24°C,
and DG from 55kg to 90kg was 14.4% and 12.8% lower, respectively, than at 12-15°C. 2) The mean
values of DG, FC and DAY under each MAT level were used for the analysis of multiple regression.
The variance of the quadratics of MAT on DG, FC and DAY from 30kg to 90kg were 73.4%, 55.1%
and 77. 1% of the total variance, respectively. The air temperature for maximum DG, FC and DAY
was around 16°C.  When the air temperature (AT) was above 16°C, the deterioration of DG, FC and
DAY were derived as :

A DG (g) =14.08X (AT—16) +0.64, A FC=0.056X (AT—16)+0.03, A DAY (H)=1.50X (AT —16)
+0. 66
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ME2, 800kcal/kg #%+ & CP17% —MES3, 000kcal kg 5t % iV C, Thb60BSHMORWHIETIRIEZTREL

L A PEAN

MES3, 000kcal kg % i £ 7232465 L T 6 IRy s hy, fEHEHEA ME2, 800kcal /kg ¥ & b
RELBEIR-T, BRMTORGHFEEIX FOBBIIFEDNTHL EEDLNL,
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( Keywords : poultry, brown egg strain hens, laying feed, metabolizable energy )
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B1R REFAROMRIME KIE

55X W Q0~448E) %1 (44~ 6458 85)
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AU, w0 (20~44:8%5) - B 4~64:E)
- 2 (20~648#5) THREIL, BREFR LB
SHFERL L THEAITL 20

& ®

1 AR

20~ 64D E 2RISR T LBV CH D,

(1) $B5HABIRS EE, B5HR 1
B BmBELICELEL, ilbsviziicor

ME #8512 X 2 BRI HRIERD b e d o
oo WIMICHME SR 245 L 2248 5 5K 3 T3,
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SRR AL, RIS R 3 A%, BRI
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WkEcid, WS AR 3, BIRSHR
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(2) BBAETIRAR ISR, A - Bk Ly
BRI F VR ER L, EPHREIPERIKE W
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9, 45~50.

2) FHE—M-FEB T mEER - KEFT - A
R -BEKME 1975) 2 —Y ~10108EHR
BCBLIZTCPHB LU TDNARDBE
(B 38). BARRRL, 214~217.
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16, 425~430.

4) National Research Council: Nutrient Requi-
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Washington, D. C., 1984.
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Management for Saving Egg Production Cost for Brown Egg Strain in Windowless Poultry House

(2) Effect of High-Energy Laying Feed for Hens on Egg Production

Fukupa Norikazu, Kenichi Asapa and Teiichi UENoO
Summary

This experiment was carried out to study the optimum energy level of laying feed for low cost egg
production. Hens were divided into 3 groups at 20 weeks of age, and each group was subjected to
different feeding program from 20 to 64 weeks of age. Laying feeds examined were 17%CP-2800kcal /
kgME and 17%CP-3000kcal /kgME. The feeding programs were ; the program 1 fed 17%CP-2800kcal
/kgME from 20 to 64 weeks of age (Control), the program 2 fed 17%CP-2800kcal / kgME from
20 to 44 weeks of age and 17%CP-3000kcal “kgME from 44 to 64 weeks of age, the program 3 fed 17
%CP-3000kcal “kgME from 20 to 44 weeks of age and 17%CP-2800kcal,/ kgME from 44 to 64 weeks of
age.

There was no difference between the program 1 and the program 2 in the egg production ration
cost per lkg egg production, however egg production of the program 2 was lower than the program
1. Saving egg production cost in case of brown egg strain was also possible by using the program
1, like in case of white egg strain.
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ol (IR, F£2H),

Bl A F 4 = FAHOKRESRX BoREIE, B
B, HEPBLICIHHShTHERY, IOy
5, HEIBO9~60MEHEIC 51T B IIR O] X
CPOERTTCREL AF = VIR OKETICL -
THLLEELXOND,

2 BEoE

PHRREIE R OB /90 i, 498 % coaasl
MARF MR EHELTH, MLy 2HmMzED S
hirdof: 2R, LaL, 49~528FHE T
BoRPHAR LN, PEOIMAEREIIBDON S
R E —3 L7 (8 3), PETERSEN & Ot &Y
T, K2 F4 = ARG 586 9 BRI B DAREC
RECEEE2IDTVD, S LEOEREH
6, 254z rHAHOHER, BRETIIHLD

DM ETILEZ NS, SEORBRTIE, &
Atz vEROHRER G2 ANNICEZ Vi
BETFHIL, 498ESLIREDINRERE R U98% /i H
KollE%iTbhdotz0, RLPEOIH &
7:49~60MFHE DT I PV T RRFTCE Lk d o7,
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@ sj BASR —AK --BE --CH
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!

" waesn

! - HEKR)
1

= AR —BX *°CK

T T T T T T T T
I~B T4 58 R S~5% T 61~64{ B)

BIE WBENEIL

BENBoOIREIEX, AR HEL, T4
AR 361 ~64:B OBIREMBE & 0 & Lled o 7295,
EOIMRHIRZED N L2 72DT, Thbi3NH
BERIL 7-9pEIIC L 2EAF A= OFRERE
b, L L, BOIRAENT2BEMTH-
7261 ~64:8MFF I ORI RO G- T L,
EMH L GPOE A F A= FHOIREEZS
h, SHOBRFILELEDbR S,

3 EIER#HSIRUIREN

HEMNGTIIAXOEPRI RO CRKIZHEL
THBICBETLE B4k HLIR), —FH, e
PRI LA L RISORBRPRETH 7. 2T,
FEoZooh-AEPBoEAF+ = FAic>
W, IEERALAS, BEREOETEM- LY
A XOWMTHS FTTINRELST, EEARL DD

E4F IR (40~64588)

- F{ngpzg eIy
E OB HE AR A8 % AF4=> H K HE 88 ¥ 45 2F4=>
B SRL  PUORE Bk R PRI ® B MEUE BoRSE $ 11917878
% g g/B g/H % mg/H % g g/H g/H % mg/H
A 64.5° 62.8 40.5 107.0 2.66 96.8 256 76.0 64.0 48.7 108.5 2.23 94.8 260

B 69.4°° 63.4 44.0 107.0 2.46 97.4 342
C 72.5* 63.9 46.3 109.5 2.37 98.1 350

72,5 64.1 46,5 106.0 2.28 94.8 339
76.5 63.5 48.6 106.5 2.26 97.4 341

#) Q%K 3 Kig¥EH,
QIR a, bRFSMICERE | Y THEEDY,
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1) PeTeErseN, C. F., E. A. SAUTER, E. E.
STEELE, and J. F. PARkINsoN (1983) : Use
of Methionine Intake Restriction to Improve
Egg Shell Quality by Control of Egg Weight.
Poultry Sci. 62 (10), 2044~2047,

2) BR&EH - iR #% - BfE%k (1975 :9BH
HOEPMIZ BT 2 HIRHORE, SRED
WFR 3, 11~14,

3) EZA - MREFHER - ARI— (1979) : 9Pk
BT AR L B R4 L oE, HEBR
W14, 41~46.

Effects of Feeding Low Methionine Diet on Improvement of
Egg Shell Strength and Yolk,/Albumen Ratio by Control of Egg Weight

NisHio Yusuke, Norikazu Fukupa and Shoichi WaDA

Summary

In laying hens after 40 weeks of age, egg weight usually increases and egg shell strength tends to
fall. In this stage, low methionine diet (L.M.D.) was fed to hens, and the effects of L. M.D. on
the depression of egg weight increase and on the improvement of egg shell strength and yolk./albumen

ratio were examined.

L. M. D., including 0.23% methionine in contrast with control diet including 0. 35% methionine,
was fed by free feeding from 40 to 64 weeks of age, to white egg strain (SHEBER STARCROSS 288)

and brown egg strain (ISA BROWN).

(1) In white egg strain, increase in egg weight was depressed by L. M. D. and the increase was 1.8~
2.0g lower than that of control at 49~60 weeks of age. However, egg shell strength and yolk/
albumen ratio were not improved. Egg production rates on L. M. D. were significantly lower
than that of control, and profits were lower, too.

(2) In brown egg strain, no effect on egg weight and egg production rate of L. M. D. were seen.

It was not seen effective in layers before 64 weeks of age, to use L. M.D. for production of high

quality eggs.
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Fl1E NATU 9 FIUNFERERE L TOREERORD

FLRE - RHEME - BB
(& EETF 7T ARk )

ENOENINAT Y 7 F Iy A8F £ T 5700, BARVEND OMELEA L, BEEICE RS T ORE
EY, RERERERRT 5 LR RRINELA TR REL 2o 72, ZOREEROMD * ARBO» A & SH%

BCeHEL

RER COLTERIEERIS, MBI BBEE CORBBIC R TR, EROMAILETSH -1,

Fa - MORETRIEFAR L RERA D%, WBEESETR SMRIED - 120

FAEHRE 6 REOHMBR R UBNTREOBESUL, 7A) 2R, THARVEIRIBET, KREHIZOVTIRE
BRET AV HARBERTEY, N 7Yy FIUNRHEROEME LTERR, 72V I RRUEARIELECH 1,

( Keywords: Honey bee, line breeding, hybrid-honey bees )

#

B, LY TRehA&28% Lo R
ORFET, BEHPEHEILTETWE, 85612,
EEBEGHRIZ BV TIIHUISA T O SR A5 X,
FORECIIEEROETIRETVS, 0Lk
IRIYNFOAFTRMOD & C, REZHORE
xR 5212, RMFHDFEONE L AT TR
DEYFE L b, BREHDCEERDCERLIY
NFOGHERPEELELLNRS, LAL, 3V
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EREZTIICR, IYNAFHEEL TR WEE
R EOREESESEHRT AVESH S, ShiCiiF
KOFNERREPET 04 0xGIAETH
h, BAERTORHERRBIZIILALTORTES
¥, TANHERE CLTRE) % E0EAEH»S
R VAV LRBHANRASCN TV BIAE
Zv, RETRALER%2ED2HFH 0y I 412
&0, AXEOHVREMORZHT, WEL VELR
PEENERB N4 7Yy FIvrns2EHLTY
57, BFIHWTHZOFHFELRAL, 1985
EP6 S HEFHETHENRCENS» SHsGLEAL
T, ESPRET], BHRH, MOBEGEH L LB
Ty RIINRFOHERLE LD RBEGHOMENIID
WTHRETL 726

o
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1 fEa#A

NATY) Y FIvNRFEHOER E LT, BBR
R (TFEHR) L19834EREH S 550, 1985
FlZ3A—-ZAFIY7 ATEM) »51088, 1986
FEILRFARLEHE,SFNFNR5TE, 3,
19874E1Z13 4 ¥ V 7 A H10J AN MM A A L 10, 8
AL M 2T, REROEIGES, LD
ZEeHELREDLDORBEE T 70

2 WHHORRLEHK
ZEGERFOETHILBINL - RikR 4 1
fE47:16,000~7,0005HI- AT L, BB
REZGIENL - BERREBAL CEo 72, SDE
FERBEPNC, TEEHEICE T TEEGEBALT,
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NES L TREROBR E1To 0o ERGETHR
DERPI DTS L, B RITI985EIIIELRE T,
19864E~ 19894E @ 4 SEM I AT RRBERIE ©, XKEFR
(319854 ~19894E ™ 5 EMIHE T, FEMHKR121986
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(@) $l105

BRRUER

1 ZERDOER

RS COREKRN (HR) RUHRSRSI O
FHENFAERR, HI1RRUHB2RISRTEBNT
boto REFDORBTAB T, WERBRSEROE
RN RURBERD OB - LHE 3ROV T
HERRR T2 o b, 5 EMBERL THEE
BN CRFS 2R L -8R L REROBBEY
MNEL kol

B1E BERBCHUILERER (R

KR .. .
87) fE% 1985 1986 1987 1988 1989 & &t
& W& 15 21 22 25 29 112
* B & 10 22 24 21 21 98
=N AR 9 - - - 9
bl 3 20 - - 20
1307 % 19 17 36

RN oL EERBRER, BT TR
RETORBEH3S. 8%, HEH45.8%, HyIFHEE
355169, 3% T, BB IC R TEETOX
BENEL{ Brot, COFEHEELT, EEBTO
B HFEREORETRIH 2O, KRR
TR EENBICRIATRECELZVWI LR,
PRI R TN OHEIE L {, REILER
EEXRRT 2 e EZ 605, SLADENY 1216
EOR TR LS0FNHSEE AV 7 )V A WMOBEBT
BF LY, FORTERDITILALHEREET,
F-BEICISHOKES L2, 128D MG R L,

S 62O T FHEEBMBA LR, 2THIT
SRRRETY, 2HERBAREXRE, SHORER
PITHABIZ - b ELTVwDH, DI LT,
HEGRDERIZE—EF LOGIFLETH D Z
EATHLTEY, BETOREROERELED
Blzoiliy, BEROEMH LB LTIVLENXSS
LHR ORI, '

2 BRENORS

19874E M L 2 T & E (108 #llE)
&, FMAEHI270mg TROML, K TEHERR216
mg, 1% 7#%206mg, FHH200mg, KEF190
mg DIRTH -7, BRLAREEHOEHORY
23K, BARIITELE, 3ARV4APL5A
BoGt L ERTRKTR, FRRFEATVSH
AR Hh 5%, FWAMOGERUCERTR
BOBUETIR, THRILBEHRFTH-o, K
ElRkiz, SHERICHE L THSIELTH < & 20
HBHOLNDD, MOETREL/ I o700 17V
7% 5 A%tz £ v AT 4 B LEOMUERIRR
LA FAMABD ORI, BHFR, KERE &,
ERFREEECIcMURE IS h ol

3 MRERURIBYE
BERHGROF 2 — 7 RRBEBERIHE 4 RIIRT
EB)THol, BER KER 12NV THROR
EXPhvoitl, KHR, BEHROBENEL
(BRI ER L, Hom iE, 3y xvilR
FAOEMMEE, 3 v X FORNMRITIIORE
LRERIZLZLIAZNKEL, Fa—7RPRCK
BEn a0, RAZREBLUEMCKRET S8
ZEHRTEHzE D, CORBHEOEEZFCIEN
TEBHLLTWA, R, KERICF3—27HO
RENLEWERIZ, BEMLBEIC L S WHEEN

H2% RESBFIOLTRRME (%)
£ %k 1985 1986 1987 1988 1989 & B
i
H B 41.7 42.3 41. 4 46.7 60.0 45.8
{10,/24) (22./52) (24,/58) (21,745) (21./35) (98./214)
TRE 45.5 20.5 40.0 42.2 50. 0 38.8
' (15,/23) (9/44) (20.750) (19,7°45) (17./34) (80.7°206)
B 67.7 68.8 58.1 85.3 69.3
BE M3 (21/31) (22/32)  (25/43) (29,/34) (97./140)

) () MIEEERE/ RESTEHK

()
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Zzoh3, PPEETIE, TR STHMRICE~NT 4 IEEHED
KER, BHR RERSRRML, 149 7R XD O BIKL LB BONERSILE 5 FITR

BbMVBEREND - 12, TEBYTHole, FEROREHY (A EXOH)
FE3IXR HREFOKR (kg /B)
;o X 1986 1987 1988
% #% ®% 3 A 5 A MU 4 A 5 B ok 4 B 5 H fhUE
# B R 0.94kg 2.67kg 284 % 0.68kg 2.09kg 307 % 1.95kg 5.25kg 269 %
* B F 0.98 2.83 289 0.38 1.48 390 119 3.86 324
3 M % 0.67 1.73 258 0.62 1.54 248 - - -
F A & 102 2.80 275 1.18 2.15 182 - - -
K B % 08 1.66 208 - - - - - -
15) 7% 0.69 1.56 226 2.16 571 264
AKX BEBEHOERNTRERUERECICHDE
E K 1986 1987
EIRFEIEHE G/ EIEIRE (FH B w® Om EN
% % % 3 A 5 H ok 4 B 5 H {hUE (Fa—2)
E W & 12,277 22,87 186 % 9,363 25571 273 % # -
¥ B F 13.573 27,460 202 4,785 18,193 380 % +
F M % 10,365 19,910 192 8,822 22,357 253 h~% -
£ M % 11,705 27,144 232 10,522 27,900 265 i +
£ B % 9,604 13,288 138 - - % +
1% 97k — - - 9,477 19,200 203 i ++

) M- B, o RIS DS, + 4+ IR

SR REMBFORNERM

kS *x 1986 1987 1988 1989
M Hatlkg F 1 Bitlkg T ¥ siditlkg ¥y iklke
A ¥ B OWMER S0 HIE EE S0 HBG WRER N4 SEK NER S0 dRE
# B & 7.3kg 2.3kg 100 23.9kg 6.3kg 100 21.2kg 7.7kg 100 16.0kg 3.0kg 100
* B & 66 22 9% 24.1 6.6 105 14,2 88 114 9.7 25 83
¥ M A& 40 Ls 70 13.2 6.2 98 7.1 4.6 60 - - -
E @ & 14.3 5.1 81 1.6 5.4 70 - - -
£ M % 6.1 37 59 - . - - . .

EREE 13.9 7.6 99 14.5 2.5 83
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ORI CHEMM P OREIC & - T, IUERIC
SREGENIBH SN, | Bl ) PYNER
RUSELR 1 kg K72 0 INER CHERRISZITCH-
7ot KERLERMEIRLS S b0 REKIH
BLTEWNTH o7, 72, 15 ) TRIEHA,
RERICKCINERThH o/, BAMRERBLLT
BRIFTHo A, 1 HL)RUKRE] kg H7:
DREROVTH OB TH - 2o FMFR, RAFK

() $los
LTl e 2 BT 2 U END 5,
3l A X #

1) Houm.S.N (1985) : £530[E EIPRaedk KiRst il
§, Fa—rsmEREI v FREOT M,
111~113.

2) MACKENSEN, O.and K. W. Tucker (1970)
Instrumental insemination of queen bees.

lonwTit, Fa—2RDEBCLIRBTRDI:
HEL(RIRTH -7,

Pt ki, kE%OEIBGED, fwtt, 08
%, KEEIVERTYIEFR L RBRRCEF
P OEPFRIBFLBRMRN, "M TV FIv
NFEHOER L LTHRETH Y, Shotdie

Agricultural Handbook. NO. 390 USDA,
Louisiana. 28.

3) SLADEN.F. W.L (1920)
culture. 48, 80-82, 717-718.

: Gleanings in bee

Producting of Hybrid-Honey Bees
(1) Performance of Some Line Colonies for Producting Hybrid-Honey Bees

FukAE Yoshitada, Narumi Fukupa and Shoichi WADA
Summary

Six strains were compared for ability of honey gathering, weight of all bees in the colony,
fertility and brood rearing in spring, resistance to disease and aggressive character. They were three
Japanese strains; native strains maintained at Fukuoka Agric. Res. Center and strains collected

from Aichi prefecture, and Hyogo prefecture, and three foreign country strains collected from
U.S. A., Italy and Australia.

Results were indicated as follows
1. Chalk brood.
Native strain and U. S. A. strain were more tolerant than the other strains
2. Aggressive character.
Native strain and Australia strain were more unaggressive than the other strains.
3. Number of eggs laid and brood rearing in spring
Native strain, U.S. A. strain and Aichi prefecture strain were superior.
4. Ability of honey gathering.
Native strain and U.S. A, strain were superior.

Therefore, native strain, U.S. A. strain and Aichi prefecture strain were more suitable strains for
producting of hybrid-honey bee.
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(EENRTRFER)

M 3 v A F OWIES - RERD B UTMRES S0 TREBE LTy, RELHEGEILINITY Y F3

SISFEREL

LEROEMAEH, B, F2— it aHmE UEBRRCNEROESHMES> S, WHA ) 27A0H%
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{ Keywords: honey bee, incross, hybrid-honey bees ]
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L CEBAROEDICOVWTRIL, KERNE
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BrRHEARE ODTEHR) L7207 EREFAR
# UTRER RUREIOERFTFREVRIFLE
qFEE, N TYy FIvAFEHOAERMEL
TEFE L, b 0@GEREE P IGEED
EWGES, MEED, R OVWTRELLZOT
HwET 5,

2B AR

| ERHEMLESGOED L EEOEK
RASMRR LTSRN FIRI L > TTo
Fro ETHERERRT 5 72O ICH L - BEGRE
ohie, BRELTRER, THR HHROZ
BEEKERSOEEL-ESEREBALT, KEH
RS, SRRRERE, THRASUBRHTNOW
HREBESA TR ZREAL, RICIhOORHI6
FHEIORBRL-EBEBAL TKEET>
RAGHOMAESEIIoV T (B : FWA
XRkEHRE LBaR, EHRFHETRER M
7a) LT, ESREEERL .

MR ERE 5 FAOXMIL, EMRETHEDG
LE-RAKMETELRN—FHic2WnT, TOREKE
PAtE) X BRULEPUCEIAL 2 5L 2 BiSOYHRE T
525y sBPOThAKBRL, hilo%ifc
% WIEEWARERT

B TR+ BT ABREY CEVEBLL, &
B, FHORB~OFHAR2~6 AFCco5 HM
XL, L7 ~11HEE o5 Bl HREEHA
(IBEE34°C, BEETO%R. H.) THEREL 0

2 RESHOEBRUEHHEE

SR L - B A % 19874F L 19885E ) 2 4R, BRI
ORBBEKIOF GER, 1B, HE, =& KA
e, A, ARk, OFLE, AK2F) B
7 (AN . 6 ALO~TH) Li EAEER,
R PR AU L - ETRBABA S hKEROR
B REEOMRILE T o 720 BR L 2HROGRIBE
i, B4R (1ATW) LB BATH) k&
& EPERMONERUIAY, F3-sK 2
I IFAFL I ABESIOWTHEL,
7, WERFAT4ATA»S5 ATAOLYY
BERNIA S, A S OFMIEMEE CIc2@EME
DPNEREEIT> 70

HRRUER

1 *EROBRRBURNHAL

19874F 4= M L - BT R & 4 3CHEME 0 & EHAERK
MR R, ERTRESRSIRCRTLERY
Ch ot TLERRAL - BUREH0FOL IR
0y bRRE L CERLHGE L LERE, EifR
X+—2 3 TH CAFEMHK) H12088 (100%)
CRLE{, KV THRRXKERILIE (95%)
T, GHEXEMRHISHE (75%) L2l ido
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(FE) $1o5

B1R XERERRUBR, ERERRM

(1987~ 19884F)

11ATH 3ATH R
WL Wik E 9P MEEM R S B OGP MEBHE %t E 8P
Y 35 g4 BRE BE IR TR
kg % kg % % %
EWARXKER 19 1.02 2,269 83 14 1.28 13,830 115 126 610
EHAXEMA 20 1.10 1,930 71 18 1.10 13,664 113 100 708
EMRXEME 15 110 2,357 86 15 1.10 13,735 114 100 583
BMRXKHER 17 091 1,675 61 16 1.05 11,195 93 115 668
¥ B % 17 111 1,847 68 16 1.13 13,287 110 102 719
RERE G348 19 1.08 2,731 100 15 1.22 12,077 100 113 442

) MK REBRABROEPTREE100L Ll

LDLIZRBAP STHFRRIC R 2bDTh DY,
BELKKRRITICH TR CE 2 Do bl
AoNd, T, EMEHBLZOLIZI Y AFA
¥ASYRUF a -/ iGEOBRECRYFRD -
OIFENFBEREL L WVER L kol TOLDB
ARICBELALKES BB &, EWLRBLE
T E%SSTNTITH T LA DL, 8% Tdh - 72,
BEAW (WATH) offiz, BRIPAEHLE
MR L b ITREEChH - 1247, ENFRY

2R ZIBWARURR, EHERKMA

TREXREGRICH LT, B EEHI61. 3~
86.3% TR L hdhol:, BEM (3ATH) 0
i2, FHRXKRERIEOSL, BAH» 60
UERVRRBARLORBTHL RFLBYTH -
7o ERFRIEIZDWTIE, BMHRXFERLIML,
WIRDRERERE LRZERLR L, LA T
LEHAXKERE, SRoOMMISRT, BEH
HEMEERETHE LD MR,

19884F b WIEEFM A KL C 8 MMz WL E

(1988~19894F)

L1RTH 3IATH fRU'EE (%)
W ik E O MBI BR BE B O HBE %G E
P ok B B TR B FRK 7R
kg % kg %
EHRXKER 17 0.8 1,925 135 17 1.48 18,369 114 166 954
BWAEXEMNE 15 0.82 1,555 109 14 1.06 13,942 87 129 897
EHRXEMR 15 0.78 1,569 110 15 1.23 15,760 98 158 1,005
EFRAXEHR 12 0.92 1,685 118 12 115 14,410 90 125 855
EAARXKER 14 0.8 1,502 105 13 1.17 14,259 89 136 949
EARXEMEZ 17 0.62 1,378 96 17 113 15,355 % 182 1,114
BARXKHER 13 0.66 87 60 11 111 15,479 9 168 1,806
1YV T7HEXFHR 18 0.80 2,130 149 16 1.10 14,334 89 138 673
RERA (88 14 0.93 1,430 100 17 122 16,056 100 131 1,123

&) Ak REEEROENTREL100E L 25K
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BI3IE THEORERL (kg /B : %)
; 19884 19894F Fa-s% AN
Praken WER oWk WER  GBE —
FOF R XKER 21.4 123.0 22.5 111.9 - -
EW R X FEMFR 16.8 93.9 23.2 115. 4 + -
SR X 8% 17. 1 98.3 21.5 107.0 H +
LR X B 18.2 90.5 + +
TN X KER 24.4 121.4 + +
FHAXFMAR 17.9 89. 1 + +
FHH X A 15.1 86.8 18.1 90.0 + +
4597 RXEMR 17. 4 86.6 - +
T OB % 19.9 114.4 - - - -
RERE (HE) 17.4 100.0 20. 1 100.0 + +
HO) Fa—sH — & @+ H:F
@) nEHE — iR, 4+ RRHBMENH D, o BUEHEATRW
(3®) xtEdit CMRBAERZ100E LK

HAREML oo REROBEBRIARE OB - BT
BRSHIB 2 RICRT E BN TH o7, THLEFHER
L g0t IS0 b, KRELTE
BRZEBHEE L o ERIL, 1 7 ) 7HRXFEMNHHI8H
(90%) Tlikb%<, R\T, HFWARXKER, £
AR XFEMBRHUTIH (85%) THHRXTHRAU2
G (60%) Xidbbhdol, BIRBRHORET
BoEWwizonwTid, REMASEICL 8Ly
S LERMRRERT I ABOAMHERIZEAS R
BIUENKEVWEEZOND, HEIBIMEL 2 ER
DFHISHETI2EH, BRTE Lo LERI
S9TACIME (75.6%) RHTEL 0 {kh o7, 7,
EWERGE L KTERD S L, BERADIHIZE
ANBER s s, BAKRICERSEL 2 LT8G 1I5TH
T, ENERAAL 2oL EMI2ITUC A L T95. 0% T
5)')7‘_‘0
BANORRIREBRAREISR L%, EIPFRE
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Producting of Hibrid-Honey Bees
(2) Ability and Property of Hybrid-Honey Bees

FukAE Yoshitada, Narumi Fukupa and Shoichi Wabpa
Summary

Eight hybrid honey-bees were compared for oviposition ability, honey gathering, resistance to
chalk brood, building up of colonies and aggressive character. The most superior hybrid-honey bee
was selected from these eight hybrid-honey bees.

This hybrid-honey bee was produced by hybridization between native strain and U, S. A. strain.

It was named “FUKUQOKA High Queen. ” The amount of honey gathered by FUKUOKA High Queen
was 109 ~20% higher than other beekeeper’s colonies.
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The Insemination Technique of Queen Honey Bees

Osaki Junko and Yoshitada FUKAE

Summary

In order to establish the insemination technique of queen honey bees, the effects of quantity of
semen and technique of insemination were examined for capacity of oviposition,

Experimental results are summerized as follows :

(1) Using Mackensen's insemination apparatus and syringe, honey bee queens were inseminated with
3,5 7and9 g £ semen. Rate of oviposition with 7 and 9 « £ semen was 56.0 and 42.9%,

respectively.

(2) Pulling typed hook and piereced typed hook as a setting tool were compared. Piereced typed hook
had no danger of injury because of catching the sting of queen.

(3) The carbon dioxide gas treatment at 24 hours before insemination was also effective on
beggining of oviposition , as compared with that treatment at 24 hours after insemination.
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Mizxed Cultivation of Barley or Oats and Italian Ryegrass Sown in Late-summer

KAKIHARA Takahiko and Narumi FUKUDA
Summary

Growth and yield of Barley or Oats sown in late-summer are often unstable due to meteorological
conditions. The effects for yield by mixed cultivation of Barley or Oats and Italian ryegrass were
examined to stabilize the yield.

(1) Influence of wet injury was alleviated by mixed cultivation of Barley or Oats and Italian
ryegrass in late-summer. Stable growth and yield were obtained by mixed cultivation in primary
crop than single cultivation of Barley or oats.

(2) Regrowth of Italian ryegrass was fast, and total yield of the primary crop and aftermath was
higher than single cultivation of Barley or QOats,

(3) Broadcast sowing was suitable for mixed cultivation of Barley or Oats and Italian ryegrass.
Early varieties of Italian ryegrass and late varieties in mixed cultivation were used for maximam
yield of each cropping schedule. A seeding rate of 8kg,10a for Barley or Oats and 2kg,/10a for
[talian ryegrass was suitable for mixed cultivation.
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D#AS% TH - o5, HEH»ISFRRne Vo —
ASmIZHBUHE—ETA VT 7475 AL
EThol, LAL, REAMIEFEOKREIZL
DEno— AEHRIE25.4%IBT L7

OCWHID Oa GRITFHMN ¥ 4 X5H%9,4~11.8%
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ABERIBI DO 7)) — s OFHIEF iz
RL7z.

pHRETERX L TFTHEEOMICHELEZIRD L
Y, ABERFH AL pHIREL 25 6mM%E
T L7

(DM, %)

DM CP EE CF OM OCC

OCW 1 %2 He-Cel Oa

Oa  Ob ADF He-Cel Cell Lignin /Cell 6CW

WM XL -2

mEM 210 19.2 3.7 36.8 89.4 36.2
BATEXT  22.6 17.1 3.9 36.4 89.1 35.2
HEYW 212 14.1 3.8 38.8 89.1 32.2
WAL 24.7 20.1 3.6 27.0 90.4 4.7
EANSTEEL T L PRV

may  29.3 9.2 3.7 32.2 90.2 26.2

11.8 41.4 42.6 10.6 33.7 8.9 3.5 222
11. 4 42.5 419 119
9.3 42.9 42,9 M.0 331 9.9 42.3 16.3
9.4 36.7 32.0 13.7 25.4 6.6 53.9 20.6

32.0 10.0 37.2 21.2

24.5 39.5 36.3 27.7 33.7 2.6 82.2 383

#) %1HeCel: A3k O—2

*¥2Cell: ¥ O— 2R
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BYEE WD 52 6.8
FATER 57 12.2
AT 6.1 29.2
FEAM 6.1 17.0

5.33 1.87 0.87 8.07 45 10.8
0 1.80 8.30 10.10 12 82.8
0 2.76 6.63 9.39 2 70.6
0.93 1.43 3.45 5.81 9 59.4
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FAOAM 5.8 14.2 3.70 0.77 0.45 4.92 58 9.1
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Characteristics of Chemical Composition of Green-Soybean Silage and
its Silage Fermentation Quality

MuNEKADO Kimiko and Masanobu TSURUSAKI
Summary

The chemical composition and silage fermentation quality of green-soybean were studied at 4
growth stages ; emergence, flowering, early-podding and mid-podding stage.

1) The content of crude protein(CP) at 4 growth stages ranged from 14.1 to 20.1%. Change of
the content of various fiber fractions with increasing maturity was comparatively little. Mean
values of the various fiber fractions were , organic cell wall(OCW): 46, 1-53.9, organic a (Qa):
9.3-11. 8, hemicellulose : 10.6-14.0, cellulose : 25.4-33.7 and lignin : 6.6-10.0%.

2) In wilted silages, the proportion of volatile based nitrogen (VBN) to total nitrogen (T-N),
organic acid composition were improved, but pH value was not improved.
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3 #HAowt : EiAIZHT 2SS, BOD, T-N 0E#id, “HRELAEBKTERENB%, 97%, 70%, LRR
EREATERENI%, 99%, 89%ThHY, REORERIEN 7, T, KMFROFWENITHHLLEITI,
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2 NERROHEHTE OB
SARBBERIIWEE I ATHEBREIRTED,
HEMB AR % &4 MR MR SR O SRR 8 2 0%
M/ B (2% - REERERISS, S5 RAEEIR60
5, TIRBLEZEWERI05, HRAHESSS) Tho
oo MR O EMIKIRIT, SAOBE, B,
Hia, HRIEEEBE LTRY 72011%, BEEH
REIZ L 2FEKRBCOLDOBREBE 774G, =
CILHRESCREMBEED - HOBA 7O T8
BAEMSATH L (B1XK), H1Eb0 (%)
o@hhid, ME, REBL TWiN, Eofbomhihiz
LEELTIEY2Y 2 ~ 5 BEMERE, #Hsh
T, ChoZBRIHEE2-00MEHRSAKD
BWEAEEH112, 5000 /AC, K1FN- YRS
TIR#H3BH/ AL RE LI,

3 AALRBEBRCBUBZAL2LHARER

SARMIERED 70— — b

BIR IARLBHERORHEMG
e W h 4 B HRED
= kw./h
oK # BEfr7 1 3.7
AYREE g TLoud— | 0.4 (%)
Hiwhy7roy 1 5.5
HiRK> 7 1 3.7
kG i BaRr7 2 0.75 (%)
BAE-5— 1 L5 (%)
BH7o7 4 1.5~3.75 (%)
HilE 7 3 1.5~3.75 (%)
WgRy 7 2 0.75
HaRr 7 1 0.4 (%)
faob 5757 BEKE 7 1 1.5
Hm & @mKsuv 18 0.4 (%)

) (%)i324h/H, MEHER

B2R x4 HARER

AR WiR pH FHEDAEN ragsti

(m*/B8) (C) (kg/m?* H) (m*/H)
16.7 30.6 7.5 1.8 197.5
+3.2 £1.3 #0.1 +0.3 +28.6
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EE»HAROEE, BEMPERTROTED HH
BREEAESTHE LORENH LY H, FlEET
LYRRENRAShTE Y, RERERILN
#H AMIZ30°CA FElo 72 Edid - oa%, #31C
Hitkic, pH & # A& RIS S-3 2 HIH o 8 pH
7.0~7. 512 fRF s h, BENICRAT 2 RAN
itb&2kg/m® - HC, FHEMARNLK2~4 ke
/m®- B>V THhot,

SN, AY rH AFRERIEFH200m? /B TE
MEBUEEL T, £, X 7 H RIS REEN
OFBE AR OMRIZAE S, TRy FTA
{50 M/ At shTwa RS hT,
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RWBIZBTBHEKBLIZ L 2RI EREHEIR
IR, 2% U REMBETOBODBRERIE61%
Thh, TROWMEY LIZLALHULERTH- T,

Ay RBOWE, T—N (£8#) BlEL%
v, NH-N (7r®=T7HSEE) ZRERbIC
EHREEEORCERL TV I lls h TR
Fah, T-P (2 VB0 dBITHIERLKH
bR s toRELH S M, FPAET
b BOD # B ¢ B & LA ¥, M mEm
ERL (B3F)e TOZELWBRETHAY VAN
ASRBHORRLHEOHABIHATCEIENEE
B3, HRoBbARL S RAr o T RiLER
x5,

R & ¢ XH A5 K 0 BOD iR HE A3, 600ppm @
B o> [ld PO A b & ¢ o> BOD BR3:38 1183 % & $#
EHLTWwh, AHETHDEMAEMEEICHAL
7: BOD i KE 134493, 600ppm T2 AiBETH - /-
A, ZORREFRF27% EEmIEKL, FiEKIHT
HPRERITVGEBIETH o1z, OBRBELIES-
AEEE LT, OFHBAMTCORATRIZLS
HLiEnRT, @2 7 YRErREOREERT X
WEaPtTFIfTbharacl l, 5612, &0
P25 L 72 BOD:N:P o 1 53100: 5: 1 #2F T,
FBEOFESEBHTH100:15: | REL OHE L
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Hh, KEAETH BOD:N:Pi2100:100:50&, @B
OD Il RBERY > OUEIIFIIHhr o S
MEZ LRI,

DO 5 BB LR | 1 B
L% S ¢78%, BOD89%, T —N30%,

B3Ik FKOESE

FAROHH pH S5 BOD T-N NH-NNO-NT-P

ppm ppm ppm ppm ppm ppm
mo# Kk @ 7.2 5085 926 2317 1,505 17 589
Xy ymEA®@ 75 13,315 3,597 3,249 2,097 27 1,205
(=) 61 (=) (=) (=) (=)
EEMEREA® 87 934 2,613 1,373 972 171 248
(93) (72) (58) (54) (=) (79)
—ERRtAA® 77 208 286 961 708 215 123
(98) (97) (70} (66) (—) (30}
TRBEARK@ 76 127 57 359 223100 —
(99) (99) (8% (89) (-} ~—
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Piggery Waste Managing System using Aerobic and Anaerobic Digestion

AsaDA Kenichi, Shigeru TokuMITsu, Kyujiro TAXAMUKU and Shigetaka YAMASHITA

Summary

The waste of 3, 400 pigs was treated by the new type anaerobic digestion before the aeration.

The volume of treatment was 17m? per one day.

The system had a 1,000m® holding tank, a 800m® anaerobic digester vessel and a 200m?
gas holder, rotating disc system, two steps airlation system and a soil column.

This digester was stirred, overflowed by the gas lift method.

The handling of the digester was easy and the cost was low.

The effluent from the digester could be treated with the soil column after the aeration.

The methane gas producted was 200m* per one day by the digester.

The gas was utilized for cooking a liquid feed for fatting pigs.

The reductions in suspended solids (98 percent), BODs (97 percent), total kjeldahl nitrogen (70
percent) in the effluent were achieved by the anaerobic digestion and the aeration .

The major trouble in the all system was been caused in the soil column system.

This trouble, that the effluent with the high suspended solids reduced the filtering through the
efficiency soil column system, has being settled in the removal of the sluge in the digester and the

aerater.
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