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Effects of 8—Carotene Supplementation on Postpartum Reproduction
of Dairy Cows under High-energy Feeding (Lead Feeding)

Is0ZAKI Yoshihiro, Tsugumitsu KAMORI, Isao TAKETOMI, Shigeshi UENO
Shigetaka YAMASHITA, Kyujiro TAKAMUKU and Ryuichi OHE

Summary

Eighteen holstein cows were assigned to two test groups. One group received 300mg/head B—
carotene supplementation per day from 9 weeks before parturition to 20 weeks after parturition.
Another was a control group without supplementation. The effects of B—carotene on reproduction
after parturition were studied under high-energy feeding modified lead feeding.

High-energy feeding was effective to cope with the negative energy balance during the period of
peak milk production, and the milk yields during 140 days after parturition in treated and control
group were 4,122 kg and 4,146 kg, respectively.

Plasma @—carotene concentrations at 50 days postpartum were 254 ug/dl in treated group and
62 ug/dl in control group. The former was sufficient and the latter was deficient, respectively.
Mean days to first ovulation, days to first heat, days open and mean services per conception were
- 19, 45, 100 and 2.3 for cows received B—carotene supplementation compared with 25, 54, 114 and
2.3 in control. The values in treated group were better, though the differences were not statistically
significant. Conception rates during 144 days pbstpartum were 77.8% in treated group, and 33.3%
in control group. The rate in control was very low, possibly due to the high incidence of severe
ovarian cyst and silent heat.

These results suggest that S—carotene deficiency might induce reproductive disturbances.
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Practical Use of TMR Feeding Chiefly Composed of Roughage

TAKETOMI Isao, Tsugumitsu KAMORI, Yoshihire ISOZAKI, Kyujiro TAKAMUKU,
Shigeshi UENO, Hiroshi NAKAMURA and Ryuichi OHE.

Summary

We held comparative experiment of TMR feeding and customary separate feeding using 20 lactating
cows. The feed consisted of silage of itarian ryegrass, hay of itarian ryegrass, rice straw, alfalfa
hay cube, beet pulp, brewer’s grain, whole cotton seed and formula feed. @TMR feeding chiefly
composed of roughage for daily cows was evaluated.

(1) Dry matter intakes and nutrient intakes of TMR feeding were superior to those of customary

separate feeding.

{2) Cows in TMR feeding group had many rumen protozoas, steady pH and much acetate of VFA.

(3) Milk yields and milk fat products of TMR feeding were also superior to those of customary

separate feeding.

These results suggest that TMR feeding is suitable feeding for dairy cows.



-———

EEReTEECc -8

Bull. Fukuoka Agric. Res. Cent. C—8 . 15~20(1988)

15

BRBIC I 2 EEBRENRE,
Bk + 8

FFRE - BSRE - RE - EF %K. KIHE-—*
( BEPRAFRETR )

RPAEOEDETHRBMI LS DRI, BRAAFCTRNTHLERD S, £ T, £HRE - HEAKA),
E+HRY 7885 - BERE) RR-+MY 75 - SRARKCHRBEL, BEENOM L BSNEOIR, BTR

USRI BT B R L1,

1 EyBENE, AX8.5kg, BX 7.6kg, CE7.8kgTh 0, Hc AKIHBRBEEDEMINRED £ o7
EOR, ERoRRC X5 2R, KRB VIIETAT -2 OB EN -1,
2 1B400MEEAKO0.7T1kg BE0.56kg, CKO0.61kg Cholo SEBILORIIR, SAHARK

D 2 R~ BIFCH -0

3 SHMCELCSHNEN, AK1.258, BEX1.75E, CRK2.75 B THole SRIFHMMb oM 2 »
v 7 VREE, ARNSRECH 0L, BERTRMAIEL CEATRMALT CHoto RRKICE
FA8HEgtE MR s h o7 VRERECMEERLTCEY, fhreT vihhsd, ©& I VERY OEICET4RE

SRR b o T 0 L FEL bR,

{Keywords : daily heifer, soilage, paddock, housing, #— carotene ]

] I}

i, BRTRIC L A4 BURBINEE - TX
THBOEREOREFOHE - TETWS, BEE
DOFRFEILEHENTIES 3 0RE I BT HEIK
&<, BRBOXEKEE, EYBIE, BEAL -
FB & OBIHESOMROIZ L 0BG OEHITIUR,
UHAKRURER F VADET BT 5 LEX
bhab,

FRIZBG BERESE L TE, BERNOBESHE
AtE<, HAHIMNT S2ERE L AEMNS W
9, 22T, HEAN - DEFANOBSHRIZET S
BE2E T - 1R, REIREANSRIEE
HBRIHAPPRIFT, REFANSBIETRIZE
E@wiz. LirL, BRIBIGEI S SEhiE =
£ LI BRAE, EUHTEDIBIESDIsWS
KA, DReOEAEIEL, FERERAESEVE
med 080, BRBOENERE BHIBELSDL
. i, AkOBIICHL TR, AREOT
FNEF-NRFIAOADOHAEE T 520, B
PRRETVEND D, ZORDICIE, BRED
LEMBEBY A BREMVETSH L. 40, £
» G F G GREAT

S5RHOMRECEBOEESEHIBNE, RER
VST BRI T B ER R L DT ZOREER
i

K B 5 &

HEAXOHRIB1FZOEBDE L.

1 kB 4

g L OGA L EBNRNVR R 4 L BORY:
1086 ( £ 9 H A ) RUOBRTEELIRNVA R
4 i 2 BADZH 288 % AV e

2 SRERHAR

19864F 3 170 ~19874F 3 230 ( (tH4- A -
11~244 A )

3 HREE#

ik 128A1k, EEOEHAEWMMZEE LD
&die, AR (ERRS, Bfd) 45, BR (E®
WU S, W) 48, CR(EHE {75, &F
4AERB L. RROHAFORERmZER, ARN
H, BX49H, CE46BTH 7o

1 MRS HE

KRERBORAHEIE, B2ROEBITH -1,
AR, AR, BEMBEIHIEMmER, CEKARA
KB BMENE Uiz, ARIZKSLICERE, B



16

ERRRERSDREIRRSE C

(BE) #85

B1E HBREOMR

R B3 R5ums BERlShE BESk
A 4 & E B H ;G )
B 4 ﬁg, 33'75 ” ”

C 4 W%, W77 ” &

) EAFRNI 2ke RS

TRELLEHCLOMWEREL, 1 ~380%
NOBDBS Lo LDL, BPEDORHEEDN]
DD BTE o > BHARRERAN L L TEEE
BELk. E5£&5 L1 A%I26ATH -7z, B
R, CREFES-BEEMISEEALE, &&
L7 513 5 BN L TRERSL, ZOR
SRSRMET2 1 1 &L, BESARN, TR
RARMNEEEINC 1 BSD 2kgERBE L 1. B
ERfui1 B 28T, HB5RRIZo00& 15:30&
L7z

5 fREH

AR & BRoOftREE, BIRTZORESENE
Lz ci%l fro CROUEREIZ, 48AT
1 A WERAKL . B4 L bk EHEZA
BER s Ek.

¢ FA#E\A

TR R O SR | SREAR PR OBEE
ZAKEBRIIE, CRIZBEERINCARE LEHE
BatEHE L.

BE . RERUSFED 9 BRICOWTERE L 2,
%I . RIMBROBRERURME TICEL B
E%R UF14, 16, 187 AEGEOMP S H vy /RE
EWILSY OFERLOAE L. BHIBAIE, 15
7 A, &KE s0kgiE L BAEZERE L.

Bk HEEEORRE (BHh)

mes B OR G
A2V F7EE 18.1 1.0 10.6 6.2
E T & B 20.5 1.1 1.3 6.0
BI, AbIyvEE 220 1.9 126 6.4
0n-XH&E 28.8 1.5 18.6 9.2
FEY-EH 86.0 3.6 45.6 33.2
m v 3 85.4 1.0 34.6 25.6
B2 4 & H 87.5 10.0 70.0 5.0

) H{L BRGNSy E (1980 % 5|R

ERRUER

1 EEEnR

KRBt o BIRREIL, B3XDEBOT
Hbo £, ABEBK &L HEYBRROHRE
ZE1HICRU T,

BESRE, SR HEEEL TERAREIL
AERDIED T, THBHUI, FE, Y%
BE LB « CEM 7. TkgBETHIDITHL,
HERBS L AR 8. 5 kgt #910% EHPHREH
WMmLz. BROZEBICE b H>EHRE, &
BOHLBAOAR, BRIIEHAD CRIZHE~APP
HoT0icH, REPHLIBC BRIZC K EERR
Bt 2o, ARIZ18h AL o2 KLY
PHGEAHML 1z, SRR OR BRI, A
FRFEEHIcL, AKIZTDN 111 %, DCP 138
% & HERAREBICO Y, BEK, CRIZTDN,
DCP & b#990% DEMPBILE L& » 1o

187 B ELIED AR OR &M EiX, ZORHIX

$g3IEk A B m N B

& e B MEAROS FlEEIElk
_— —_— DM //EZHE
X DM DCP TDN ###¥ D M TDN D M DCP TDN 0
&g/H) Geg/H) Ge/H ) @ ©9 V4 @) V2]
A 8.5 0. 601 5. 398 26.8 78.8 74.1 a9, 2 138.0 111.6 2.1
B 7.6 0. 388 4. 263 24.7 76.3 67.2 91.1 90.4 89.3 2.0
C 7.8 0. 393 4. 346 24.9 76.9 67.8 92.5 91,2 90.9 2.0




FF - B - B - LB - XIT - §RBICBY 2EEREHRTE, RACRIZIEE

17

11 13 15 17 19 21
A ]
B1E ZHERROHER

DR EABIIEYRO TDN A 65 % & HERTE VR
#EO O - X7 5 ARUENP CEHREMDA 2
TU/IAT5REED, BFEMNEELICIDEE
Zbhbe

BEDHE, Sfick~Er, B8ROLANF
—, B BT 2LANE-SEMNRNEL B0,
BARORERIIRMT 5 FELLY, E—@f
ZR5LEBR () LCR (&) ORARIK
ERTNWCEN S, RERBERSLWVIIEFTAF
—-SOHBHREVDDLEELLND, BRSOV S
WEORA I L D TDONERE PR KA RESh
BLEEREL TS, BEE, R I2HAR%E

#ET 50IR BB L RTIZMIZENE(NDFH
BULIOCW) DERESIhTEDY , 4% hd
DRSS L EDRIRLIERL TOKBESBSH 5.
ARIBIESBEOLHEARLE L TRY 51
EETHLY, B75ERBEEMEL, FHRTHE
ALERY S EEEOREGETE, EYTDTDN
1350% UTTH D, 20X nEREORAEEE
AT 5 :EmEREL LI, BRESRAOHAK
KEXNREBLTCENTERN, ZODH, B
REREEEE L TORER, HFENSES<AHRY
FRUBOTHLBERETRERETE 5.
ABBORWT 5, EERSCLIEHBINETH
BEROREFRRT AT, MRL(DM)IZ60 : 40
T BUENH B, UL, MESD i3 ERDGE
0. 6 kgl X - R FKEETHRL TS, R -
TORBPEIRE, B DG 0. 7kgit/55 &
IR TKETHER LD EEDBENERELT
B0, XRBROMWT 7 - LEMRFIIDG 0.6 kg BE
oMETcHn, B2 77 23~60: 40 DA K
HIRNEBbh3,

2 RBAK
#E, &E, AR, BROZXBOHEBLE 2Ry

SESsBEITRLz. 12, 11, 17, 24H AZ B
AEERU 9 BMOEAEZE 4 RITRLIZ.
RAPAERICIIE S ERVICRER, FIVAZA4

B 4 % ® B ¥ %

X A ABE @B ®E BE EARE WE AR KME 0 BAE SR EEE

ke) (e (em) (em)  (em) (cm) (cm) (cm) (cm) (m) £ %

11 281.8 121.3 129.6 68.6 383 4.1 422 1521 181..3 160 232.3

‘ 17 388.5 132.4 143.9 66.2 44.2 455 47.6 169.5 207.3 17.4 292.5

A 24 553.0 138.9 157.2 73.3 50.5 49.7 523 194.3 238.0 18.4 398.1
CV 318 252 153 191 4.16 241 2.87 2.62 260 1.09

11 281.8 120.6 128.5 57.4 389 39.9 418 152.5 1855 16.0 233.7

17 303.3 130.4 140.6 64.0 44.6 43.4 452 164.8 212.0 17.0 301.6

B 24 4940 136.7 154.8 69.6 49.6 47.7 50.2 184.0 231.0 18.2 363.0
CV 897 161 239 316 28 273 2.98 3.8 3.33 275

11 277.0 121.0 129.6 S57.4 37.9 39.4 421 151.0 184.5 15,5 228.9

17 381.5 130.8 146.0 63.3 44.3 43.7 46.2 164.8 207.0 16.7 2917

c 24 511.0 135.6 157.6 70.7 49.5 47.5 5.5 186.7 228.9 18.4 376.8
CV 1150 111 374 1.84 424 568 252 295 6.11 4.89

wig U 308.1 121.4 1357 59.2 40.8 41.5 4.1 157.8 - 16.3  253.8

EREZE 7 421.4 130.3 149.5 65.8 47.3 457 49.0 176.1 - 17.6 323.4

Bl 24 505.6 1353 157.4 69.9 51.4 48.2 517 187.3 - 18.4  373.7

)  CVi 24 » B e oBRbRE ( OV =2 P x 100 )



18 EERERGAHBHARES C (FE)

B8 s

140
fkise]

11 13 15 17 19 @ 21 23
A ]
BIE HBOESD

VERBSOERZETHROTREE LB - T
M, FHHLOEL EBRIRRTH -7 LHL,
HEGRELDREFRBF L0 BBRRTHUIIER
REMROVIGHE, HrVidTSEL EELREE
AL

EXORFEHHT I L, ARIMbD 2K L0k
#H, KA, §E, BEOBMIZBWTREMRGFT
btz B, CHEW, HTERESRTCHEBLT
WBSERIRBWTIZBEMYE - Tz,
BEDHE, REOR—SEETHAH, AR
EH1 ~ 2 AMTH NI, 240 ABBOKEDE
hREs, BMOAKN3.18%, BXI18.97%T,
EFODOCK 11.50 %IZH~ANE L, Fi, KB
OEBHFRBUCBNTHHADA, BRIZEZHEOCK

11 13 15 17 19 ' 21 @ 23

11 13 15 17 ' 19 ' 21 23

B5 BRO#R

LBEBEL, RFEOF—thIM@E» -1,

HRAT & AR UCHEB S HIRIRD 1 A% 0 &
HER S RILRLT.

HRAMOERE IR EX & SAFLREERL .
ABREHAORIERIT AR DPIRICENRRL o120,
CHREYBRMBNE B2 LILLZbDEE
Zohb, BRTRESEL B-TBHZhida

Bo%k 1HLHVGR Kk
A #h A B c
11 ~ 17 (B 0.59 0.61 0.57
17 ~ 24 (§H1) 0.83 0.51 0.65
11 ~24 (21) 0.71 0.56 0.61

B 6 & % H m &
. UTRE~%HkE ERR MER B/A BHE % B EHP BHEBRBOANR
K oOREPER fFo oK B B & HE GH 80
A 1@ 2@ 3@
A 4.8 3.3 1.5 68.8 168 16,9 1.25° 3 1 0
B 6.3 4.3 2.0 68.3 16.9 17.9 175 -2 1 1
o] 7.8 4.0 3.8 51,3 :16.6 18.8  2.75 ] 1 3




KT - B - BE - LI - KT D HRIICBY 2EEREHRET, LR RiEd e 19

7209 LAEICE 3 THEZPORBHPEL 12
EREBDHEEDETICLE2bDEREDbNS, B
SHIBDMERIZAS C>BOIRTH » 1o

3 SERERRK

HPERA LB 6 RIT, BHRBRUZORI%OM
AT  REESTRCRLE.

B A D150 Az, EERhT2RE
BETTAHEMC Y- 12120, RIGEENHL,
I CRid147 Al & 0 ZhaF TORWGRIFICHS
BIEERHRROPEIE51.3 % T D 2 RD6s
%KLL > Tl FYRBEHIZA<SBLICO
ETHD, ehZhOFGEHEEEII1.250], 1.75
B, 2.75@TH 7.

ik ghoF g, BRKERECHEET S &
B, AHuF IEEABORHSHE) L8
hTn3, fiRdomndshar  RBER, A>B
SCOETHY, AKIL22~3.5ug /ol & EEE
TH-1chs, BRIZ0.8~1.5 ug/nl&RELRRD
BhH5LELNATREMEL 0 ug nliTHL,
CERTRBELTD0.1~0.3 ug / ml TH -1,
ZoLdclifs Hhn T v BEIEG UIEHER S
PRWABSHEZLESD, gHOT U EED,
23 VBESERUCAETER S RRAIIFERE
bRoTbDEEIOND, BE O IXHEERAEIC
&0, phaF /RENBENEERL BRI, £
FEEND A EEEREL TW 5. RBRTHRY
F BEREXEMPshoF  BENEL, B
MBEHEBEMERLIICEDD, BT7 5, EEOBT
BEZ I AREEMFTFEBLOND. CORE
BLAERERHERMIHEELTED, Z0L> 5HE
5T HEHE, B2 VESOBBHUELRbN
%50 7z, BRECKIIFEHOBAHRERSLIILD
Bbod, mpshor  BEI0.7~1.2 pg /al D
ENThicOE, CORY, BRE—mE g
MEHEZ, BRORREMNChERB LT ED
HELIDOLEDbN, fihghaF B TER
EEOEFERRICL - THHLROUBTEZEER

BIR MPLHOTVRE(ug/ nl)

X A i

14 16 18
A 3.02 2.23 3.45
B 0.93 1.45 0.79
C 0.31 0.14 0.23

"Dd’léo

4 B B
ARIRRREREB S £ @HFOLL LTV
LOPELABREEQIN, FRIBZLBHHOTS
»fze BRIXITHRMEHCZD /7 2P Y AREICE BK
BEOTHS 2WIIRESREL, HEE TOLR
BEELI. DMOERRIBEIhEh 1,
LIk, EEeS I ANORER, WFESEVLD
EDERESS <, HENSRIEZBOTHHERSY
BRERELEBORIFTH o1z F 1o, HBEREH
g hay yREMNEL, B4 R5RIET
NEEZ ONERMIMICBENOTHRWVEMIICD - 720
Lo L, BEOCRMESENT L WIRE Cli4ERs
EERELLBRIZNETH2H, 548, KOAHE
ML A EMICHB TS, Rty
BEROHHFTE 50

51 B X #®

1) Chew, B. P., D, W, and Holpuch J, V,
Ofallen (1984) : Vitamin A and Carotete in
Bobine and Porcine Plasma. Coppora Lutea and
Follicular Fiuld. Journal of Science 67(6).
1316~1321.

2 Wald, D. R.(1986) { Effect of Forage
Qulity on Intake and Forage-Concentrate Interac
tien, J, Dairy Science 69. 617~631.,

3) WROT « AFHE - MRPE—EB(1984) 15A
FRBTAHMU y DA TFrELRIVAD
). #WMEEOHE 38(9), 1105~1108,

4) WIHT - 5REME (1985) (4mL x 5hor
23 VADEEEEs v+ 757 4 - LHEBERT
LBEM & F O, GEVRBHHREBYE 43,
59~65.

5) Lindner, H.and M. Gadient (1981) : Ewo-
pezn #-Carotene Field Studies. f-Carotene in
Cattle Reproduction, 1~17.

6) MMESEEE - AILRE (1982)  SLASOHRMI
B HEAKMOEORDLEEMICETTE, /)
B SENRSREE 8, 7T~19.

D AMBEARTIRHGESE (1988) © BIEHRS
O S X 5 B, UARETIERRNE
3, 202.

8 BHAERIKKEHGSBEBR (1974) | A%H
#E. A4 QIT4ERD

9 EFRIG— - 470 O - MGl T AR - RILBA
(1980) : RRRFWCIsVT 5 T4 BRI OIBRE.



20 EERAREESHBRANRGBE C (JE) H8H

BERHRMESSE 18, T~12.

10) MARB=+ SRR - @HHEEEB(1974) ¢
i RRsRnmIeHYs 109, 131~148.
11D AR 8- FRILE— - FIRE » MIMEHATER

(1980) : AN & BF BB 5 ILE IR
14, AORMGHFIRSAS 18, 7~12.
12 MR % - FRIUE— - GRS « HIRMES -

## Mk (1982) : A E BEENOREHRH
FRA%RE 2, ERRATRSHRAIRRS
cC—1, 1~6.

13 PERX « BHHE - FRH— - KF—R - g
§i=08 (1983, 1984) : FIHORMTIGRIC & 5 KK
HREORTA LT 2R, AFRTER
BDRUE 1983, 19844, 4~9.

Effects of Soilage Feeding on Growth and Reproduction in Holstein Heifer
KAMORI Tsugumitsu, Yoshihiro ISOzZAKI, Isac TAKETOMI, Shigeshi UENO and Ryuichi OHE
Summary

12 holstein heifers were used to investigate the effects of the composition of feeds and rearing
management on the dry matter intake, growth and reproduction. Heifers were assigned to 3 test
groups. Heifers in group A were fed ad libitum soilage growing at each season in the center and
were loose in paddock, heifers in group B were fed ad libitum rice straw and hay and were loose
in paddock, heifer in group C were fed ad libitum rice straw and hay and were stanchioned in the
house. .

(1) The dry matter intake was 8.5kg/day in group A, 7.6kg/day in group B and 7.8kg/day in
group C, respectively. The dry matter intake in group B didn’t increase by exercise in com-
parison with group C fed same feed. The dry matter intake in group A varied with the grass
species and the growing stage of grass.

(2) The growth of body parts in group A were better than other group.

(3) The services per conception and month to conception was 1.25 and 16.9 mo. in group A, 1.75
and 17.9 mo. in group B, 2.75 and 17.9 mo. in group C, respectively.

(4) Plasma g—carotene concentrations in group A fed the soilage were sufficient, those in group
B and C fed rice straw and hay were deficient. This might effect the reproduction of heifers.
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DCP 11.1 9.9 8.6 11.1 10.0
TDN 73.6 78.7 86.0 3.6 17.5
#) 80, 4 €W (Mt01y, w40, MER,
KE, 3e9807) , HEWE (1-227857224¢-}7,
WE), AWitEEm (9388, 1°W, K HE
ﬂ. 77:‘&) » 1’]“ (71’) ’ Yy - -0

B/ (78I78773-8) , AMBEAN (W3VWERMY
9, BBV, ARHE), A (YO -HBX
sl k82X H - DNIB.IX, DCP3.9%,
TONI92.0X) , EDf (I°L3es2)

BRTRARIIEIROEBOTH -1,

LTS AEADPER (DG )Y IX, CEMS
b 3 X E AT 1. 25 kg BUWMHEERL, HEFE
BOF—H LMD 3 R EHRTRWEMSS bhize
ZOCRODGIE, AREHEAT 106 % & HYPDF
BEETTE » 724, EEHEIsARERES hiz.

F3IX WK A ® (kg)

RGMKEE WHHETE RBETH

598.5+36.2
603.5%29.5
599.2%22.2
603.0+431.3

501.7+26.4
485.3%£ 25.0
506.4% 26.5
484.4£39.2

232.5%13.8
233.0+£ 13.1
230.4%13.0
231.8+14.2

BR
vowm» (W

LR &au £ 1

1.18+£0.09
1.19+0.10
1.25+0.06
1.21£0.16

0.96x0.18
1.17£0.09
1.08£0.28
1.25£0.17

1.28%0.07
1.20£0.11
1.31%0.08
1.20£0.2!

[»]
oo w>» ™

#) RBRWYHK:@ A 318, 8 3118, C 2988

b 3058

CRIZBY AH I A NF — SR OREZIR = A5
HRHLIEZ A, RO EHTREEhiz, DMD
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H35% AN TR 5T 2 BooRkEI:, BER
£ B QTIET & A THI00% HASERATRE R Z & 250
AT (1987 ) RULBOBRED THOH
RENTVAEY, CROLS i, MFRRSRICLD
AETATDNE2BIAINE-FHTHI LT
hif, REMARSRAEEEREDDGHIFTE,

IEERELERTE L EVHOIILE - E T,

RS &S SREFRNZ RO BAOKREILK
D, HIBEDENR -2 1 BEERL &, DGIX117
kgl HEHIKE P o2 EM D, BIANE R
DOREILL-T, MBCRERAMSRAXKERLKE
ERIEMNEON, S olT, %L HEEMHAS TG
EHFT A ENTRELEE I NS,

L»L, REoNEEs5E, DEOXIICH
AHZ AR, REANSREKEEESHIIVF
- e RNRGET 5L, 2O DGHA 1.4
ke B ABELH -1, T EFEREDNNT V£
MHARELLD, KEHODGIICR EEARTHEL
nAERMA SN, ZDZ LMD, FRBO LD
KELLTHBORMEEZET L E-T, Al
DTDNESHEES%ETHL LB NE-
i, EElEoEEHRIENsNnEEZI OIS,

2 RHEIRR ANERE

(1 THTEUR

SR DRBEEIT S 4 TIT, FHBEIURIIBS X
KRLTze 2RBOBLANE - AL, 2EDP
DOl EEMBITORSIMZEX ( B ) O£FY
3UEHANTH2ELBEVWOPEHTH 5.

REFRDPOMFIT DNSERRUBSRAMDS
LR > SO DMBEEISE, ARAi11.3%—
#H#111.3%, B, CRUDK 35.0~35.1%—11.4~
11.8 % LIHTHBRBAH EB D TH - 12,

Ao, 1 A% 00 DMEBIURDEIR
L7505, DMEBIAII LTI TAR 8.0kg, B
X89kg, CK88kg, DX8 2kgt CRMBE &
EHIZA, DREERRTEWERANS SN, D
W35 LENBIC, S0%BEDE I AN —fRK
OREHIEhTWE EEX OGNS, LAL, DK
OB IINE-FROR &N, BEANSEED
ARELELRETSH D, B, CREENTH SN
BaHhohiz.

HENZ KRBT IREARZHRTE S LN
BETHAHY), BEMANOBRRITHARKTSB
X92%, CIX8%, DE83% TH 0, REMEIDH
BEIEBIANE -FRBSESHTORENSE
R&EHNRT, $5ILH L BE5HMANS ORI,

F4% HEFEBHER kg)
REAHA -
=z
o ] e it ol U] ®n &
A 1,578 959 2,535 4 202 { 123 325
(7.5) ( 9.5) (8.2) (1.0) (1.2) (1.0
B 1,257 1,081 2,338 1 G698 4 141 839
(6.0 (10.7) (7.5) (3.3) €(1.3) (2.7)
C 1,31 868 2,179 t 728 4 113 841
(6.2 (10.1) (7.4 (3.5) (1.3) (2.8
D 1,162 938 2,100 4 645 { 126 171

(5.5) ( 9.9) (s6.9) (3.1) (1.3) (2.5)

&) O {1 1893 1 1-F+- 17052 K
@ ( ):1B8B%n)H
O DYEAKOIESLYVENN:
CEE (M¥150s #Mi513. £M150.53)
DR ( ~# 3958. # 148g. #» 319g)

FoE EHENE(18%51:0) (kg)

= Lo a&am &
A 7.4 9.3 8.0
DM B 8.0 10.5 8.9
Cc 8.4 9.9 8.8
D 7.4 9.7 8.2
A 0.83 1.07 0.92
DCP B 0.97 1.20 1.05
C 0.94 1.02 0.96
D 0.82 1.00 0.88
A 5.9 7.4 6.4
TDN B 6.1 B.4 6.9
o] 6.7 8.3 7.2
D 6.2 8.2 6.8

1 HY%729DCP, TDN{EEEZ, $F5HICR
T &I, DMBREEBLHERNS LN, FIC,
CREANOF LA N ¥ ik &5 TD NERED
wmAsEn oh, T D NFEENIRERNSRE D
AREHARTHI13%DOME 5 5720

HROENFREIL, BEMRAEEE (1975) D1
AH0PERBRIET 2B RIHLT, DCPIX
AX114%, BX130%, CX116 %, DX 107 %
TH-12c TONEBRBIIZNETN92%, 98%, 100
%, 9B% ThH-lo LDZENPD, BLINFE -
HEESX (C, D) IIREMASHBK (A) &N
T, DCPREBERDEBOYPROCHBI TS
H, TDNIEETYHESLLL ENMNHIPMNAS.
o, REBE - ARSOERERALITE (1995FE



24 BRRRXEAVRENARE C (FHE) #sS

B ICRE NI EHFEEOHDG 1. 3kgit B BIR B1EHEOMR
DCPRUTDNINFZFEERIL, DCPIZ¥h
€108 %, 124%, 113%, 104 %THD, TD

AR B& CE DE

NiZZhFh86%, 92%, 97%, N%TH -T2 T Ps (%)lﬂg 7.5 1.1 7.1
= N 1V1 3. 6.2 5.3 3.9
®&OK,CgM.ﬂﬁDGL3@KME&DCP Stable! VI (%) 3.5 7.2 6.3 3.2
RUTDNWFhBIZIFREL T, HaiE®| (104/al) 7.8 9.8 6.1 2.5
o VFABRE Can/g)) 9.9 9.0 5.0 9.6
2) FRERE VF AR
FHERBIIBE 6 RDLEBVTH 1o BR (mol%) 62.5 61.0 61.3 62.7
. FovA R (#) 25.4 26.7T 25.2 24.7
BR (7)) 9.7 9.4 10.3 9.6
BE® AMERE C:/Cilk 2.46 2.28 2.43 2.54
2 W 1 an 2m #) © 7.6%AB. 11.axHB. 15.4% A8
O EOTHBERT. BR MR BER,
A 0.66 1.14 0.78 @ 1 VI Ingesta Volume Increase
DCP B 0.81 1.03 0.88 ©@ C./C k- HWR/7uei>mh
c 0.71 1.01 0.77
D 0.69 0.81 0.72
N e ; ‘9 s BEHHlze UL, Stable-I VIHIZ4KED
c 5.1 8.2 5.8 EX DML ( VFA ) OBRIZ, 9~10
D 5.3 6.8 5.6

mM/dl THY, BERETIXE, 2. VFAR
B ENHTEERE61~63%, T O A/ B25~27%,
ik 9 ~10% DB TLLE ~ - {ETH ~ Tz E 12,
1kgHAIZEL 72 TDNIZ, 2T TAK 5.4, &/ 7u4 Rd 2.28 ~ 2.54 DREATH O,
BX5.8, CX5.8, DX5.6T&%0D, BEX?, X o4 vBofiaifAtlos i —fick -
A% SOREIEFEIZATIRAR S RRDB, C, TELT BHEBEMS Iz, B/ oA VBl
DX, REMAHSAR (A) &EHAT, HEXK RHRE L HIENYEO—gEESh, /ol
Eh 4~ 7 REAT AEBMS SRS, FETIE Z v BORSPMT 258 ANYEIR LTS
Iitrotze ¥12, B, C, DEEICEIBEEZIaH ZEBRSNTHEHY), FZRBOFRIL, &

-1 SEMEEIANE-LLTHEBRLE LI, B
1kgMKICELZDCPiX, ST ¥-RE% SRR EREHEEAED -T2,
5L DREMAR & KA TRBERSEH 8 %1 B, wiEE 5 %ML A DROFISHEY, b
THEAMS ShES, FREMOZIERTEE, FY o AEE LT &S I, BRSNS TRERAS
2>212e Aoh, 5 b1l HARHIE-IHEBRERBZILT,
(3) BRADEEHE 13. 4 A BGIFCBERAST Ul ( B4 METIE D
FEFNCHRERED OH 1| HRERD S b -2 R ) o
VREOESHEOEEE LT, pH, FEED %, IMERIRIAROE LAV FE — BN ES

IANVE-BOEEELTVFARRRUAED £,  THAH, MR, ), HE9 o, mgok
BABREDIEE S L C Ingesta Volume Increase M 51381 GNOBRICESES I L, SEOBI
U'Stable- I V I ( Jacobson 5 DAY ) £%h BHETTECLE2BEL TS, SHIC, Ko,
ZhIt EFBREL A, ZhoOERIXBT1RIC MR EEFEICRPBESES T84, higoiSit
RUIEBODTH S, FRIEHRIC 5 Y ORMPBE T, 2 BRMSEE

PHIZE XL SER AORBICS - 722, Rig THHLEXBEL TS FRBICBWTH, &
B (ECEntodimium B ORERE) 1, HHO S5FNOLANE-SREBD I DT> 1D
BLANFEF - k- TELT BEAMA OO, 1 PEhEED 5 % ARIMIZE 1 BRORRICH L CERS
D ROFRHBBOFELHELr o120 ERTL, &5, BEEOREEIR U REMER

1V IESAFENSHBEDOB, C, DEMBES NYBERTTEIADSEVWEEZ R, ZOT &N
HBHREDAREHATNEL, SBAAMEHEL VER DEOMEBRDOBEFZEMAEL - FEICE -
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REBEAZDND,

Lo DBERRUBAERREN» S, HARSKETT
OISO RMBUE T D N HREFR M
KEBTAINE-FELDH, FMEHROUEDR
IFEAERNEEZ OIS, 1, (tEHAEIEHE
PO DS I3 2 R EaFlERs B £4950%
BATHADOTH®, FROEREHELHIED 5 %H
MMTZETLT, BREME. HHlEE 2 %RMd
21586, REAEEFLTALEREST, LD
ERELERLTHREOERPLETSH %0

LEDER, BLiLE-ARoRSItsk »TH
AERESEML, BEEESEEL 2, A0
ARG RTOMMAHSHRRIBE L EPBLI -1
7, Dipttdbigic X3 EPoBELAVFE -t
BRANMH Y, miszREPEGET 554, AHED
hicH 2 % DFRMABRLTHEEELOND,

3 B A

BRRSHIE s XD EBOTH T BAERIE

B8R B A A&

a8 AR BR CE DR
A B (B) 17.0 16.7 16.0 16.3
ERY%E (kg) 575.7 573.7 572.0 574.8

HARZ (kg) 333.7 335.1 329.3 326.5
HEPE (%) 58.0 58.4 57.6 56.8

PHERE S B:6HL B:6HM B:4EH B:agA
c:1 C:}
NRSERESH 1.8 1.8 1.8 2.0
BhxH 2.0 2.0 2.0 2.0
Wo&aR 2.0 2.0 2.0 2.0
WOoBWEYH -2H 2.0 2.2 2.0 2.0
BBoeR -8 3.0 3.0 3.0 3.0
HitosH, B-2:5H1 8-2:5H B8-2:4F B8-2:4W
B-1:1 B-1:t C-1:1  C-2:1
BN (WEX%) 175.0 17.0 80.2 78.1
BRE (cn2/g) 19.4 21.8 23.3 22.4
WREMRBA (C) 41.8 42.5 45.4 43.8
KME&EGEMR(ca®) 36.7 33.4 36.1 41.5,
gANE (A 1,177 1,226 1,221 1,221

AX 333.7kg, BX 335 1kg, CIX320.3kg, DK
326.5kgT, BILANK-FREEE (C, D)D
AL, BTOREHNZEK (A) RUEEANS
BE (B) EHAT, 5~ 10kghE\WVEAENS S
his,

BASSIFZNEFN58.0%, 58.4%, 57.6 %,
56.8 % TH 1, HZDRBEWMERANS SN,
SOBANIBIRBICD LT&, BHOES%£10
mBlRI kY 3 7 LBOBSASRIE, ThE

N7.1%, 14.3%, T4.2%, T4.2%TH -7
LiL, BEIBIEBRE N BATHEL 28
at, PUESBRESTB I 7 (FH69%LLE ) DD
OWER PG TN%, CTF7 (A69%LUT ) DD
DR %TH 10 THhIZHRERS 600 kgs NE
Wizdh, FHEAEERNT 4 ~5 %BNFHEEh
AL EREBBDEEAONS,
ABROREBIIEHREPEFYT27 7, B
DERBRUADKEE D - 2HHE2 57, BHO
iR « BAME3 57 THD, LORKR, REER
BAaReEd 2 57 7hgcigdag sht,
COWE, BEREBOSMIA, BRIZWTFhd
B—2A%100%, CEKiZB— 2»%80%, C—12520
%, DRIZB—24%80%, C—2A420%&7%D, &K
RBROAH, FELXLFOEMNIIAEAMNB - 21T
Bt EhaEFREhS,
FROBENMMERO D EROR P S DIEHE
LTHBEE, SHtofgEe L TRKNE, Y
OB DEREE L TERORSEZNENE D BT 7
M, ZhoidnWFhb CEMELEN, RWTDE
DR o1t ZOXIFAHROBIANFE-{LILEX
> THAOBENERIIbT L EMOWEEINS
(Rt s Yo% gh Al
4 BF
FRBRAOMEERMAC S ESNTHE L cBiN 1 kg
Y- 0 ERRRO 1 BE D EBZERIIBI RO L
BOTH -1

BIR & K (A

AR BE CE DR

Wl lkga R b

AR 405 108 110 421
1E%nY ' ’

BHZ& 177 213 227 181

B) HES® (Bg) @ TEGs0m, mERAH
S0, BWwiEd@li200A, &7 2250, 1-Fe-}~
PTFAER 23, BABE (8-24%) 1,1730

iRl EHEOBEMEERFABTRE (62F12AL
#) itk 3L EMIBE (19. 7 5 AEH T HE 653 keth
EiF ) OB 1 kgl 0 ORI RIZ 508 [, 1 AN
OBEERIT 191 A&7 ->THWA (IS
IREFIAL ) o« FHBROBEHICE L, L&
DOEMEH & AN THEHNBRHSEX & HKI20%EEL ,
INZEHATARI3%, BXK112%, CK119%, DK



2% ERACCEEARRIBMREE C (HE) #5858

B% ELBRFE N, CEMROBEENE, 170
12, ZhODRKRD S, EEREROE,SH1;
Ttk AR DRI i A MRGI24 200 1, NSt
DE» 5138 300 A& RTE hi,

D EDRKRICHOWTRAMIZEE TS, BRAK
FANOZRIITANF - DHREADERYSH Y,
ez, BREROREANERVCOI AL E -
SROM LITIRENS 5. FHNBROEREER
BEABOE KB £ B RRICREL X & 2 08
MHO, zOlHiciE, BYtEmIsEE LTI F—
PRPAREL, 2 %DFIMC L 0 IEEEOEHY
S TE 3,

L2»L, GitptEmisid i £— @ E L TIZg
FUCHAT, 170 ~ 400 J&BETH 2D T, BF
MREED 5= HOFMPEIIC OV THRF OB EH
Hbo iz, Ik, 4 BTHEHERINAMATE S/
A NSZHRHPIRENTE D, TR ZLE
PHBo

5l B X &

1) Don R, Jacsbson, Ivan L. Lindehi, J, J.
Meneill, J. C. Shaw, R. N, Doetsch and R.
E. Davis(1957) : Physical Factors Involved
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~47.
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10) bB#E#EK (1981) © SERgEHOREL AR,

KB, 118~125.

Effect of Energy-rich Diet on Meat Production
in the Fattening Young Holstein Steers Fed on a Large Amount of Roughage

O1sHI Toshio, Osamu GOTOU and Nacki FUJISHIMA
Summary

The experiment was conducted to study the effects of energy-rich diets on growth and meat
quality, using four groups of six holstein steers each. Group B, C and D received ad libitum feeding
of concentrates: roughages=65:35 in terms of DM ratio during the first 210 days, 90: 10 in the
latter term. Animal oil was added to the diets of group C and D for the first period 29 —for the
last period 2% level, for 5%~ 2% level, respectively, and TDN-rich concentrates were added. Group
A received feeding of 90: 10 for the whole period. An average of initial body weight of the four
groups was 232 kg (6.5 months of age) and final bodyweight was 601 kg. The results obtained were
as follows:

(1) The average daily gain during test period were 1.18 kg, 1.19kg, 1.25kg and 1.21 kg for the
group A, B, C and D, respectively.

(2) The tenderness, the juiciness of the beefs and the melting point of fat for the group C, D
were slightly superior to those of the other groups. However, the other character of dressed carcass
were approximately the same among the four groups. ‘

From the results, it was concluded that a high daily gain could be obtained by the energy-rich
diet when the steers were fed on a large amount of roughage.
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FRINEOBEBRE T 21K 2 2 | FRESHEE
— BRI R OB IR 2R LN I U B S e —

BEHEM - BEEN - AR — - LFE—
( BETRPEBE )

BRBGCIWT, WHHRERC 5 KBSH OF R KM BRI ABRBc o 5 38R Kiw ik

B, HFEEFORENY AV TRREEE LI,

ALt L b, FRUHO SATBEEIC & 0 SR (R & MBI 3 U2 2 B854, 208I8Rs &K« 4 I Lis
#ic, CP « MEKMIARRS 4 fiORBEMYIRY L 720G Xiaac L o 5dkead v, R
CERBARE Y 2 48LT, STHESYEXSZ LI X b MmN R & M iBE L, SISERM» O

&L BRI & F CRBE L THE S L1

HAkEN Y, CP15%-M E2,750 keal /kgfR OB 5 & 0 BEIIRAULET 548, BfikgticET
LHAERRIIERSh, ERENHFORIEAED bR, L L, BB X 5 RIMEBIGL, 3
FEREORME b 7eb L, RFEOBEDHRIBDohM 27,

EHK, BREAC X HHEIREAR S ERETRLOA L CEFEILIH L, EREESLRETI RS

h, Ea3APEESNTREL LA Z EABELMCI o,

(Keywords :poultry, control of sexual maturity, laying feed, forced moulting )

ﬁ B8

WEXRSL, BHRERSZBET2PBORB BN
TR L TWEH, £EROWIMAH A sREE
EoTWb, BHhTh, EREIRICHLT A0D s
DOEHTEBL TVWAEEBEE - BT ANVE-H
ORGP, RBMEEICBY 3285 ERETOK
DIEHEAIRIMBRIEL 55 T L5, FHRPE
REOHMER ERE L TERTE 5.

%K, RBEROHERR ( CP ) KiEiZ16%E
BETLLLS800, KBTI L¥— ( ME ) KifEld
C P16%DFAIIME / C PEIELES) 6 2,750
keal /kgBETIVEE X bh, AAMERIED T
4 C PkHEE15%, MEKHEL 2,750 keal kg & 5
HTW5B, £z, RIPPEIOEEREREL TE, K
PR DEEIN i) L D1 DD PR SR i 4L 1823
DRI COMBIREINEYD) BEPTH O, 15
ICEBBRETIE, WEKELREOENFHNHO
B|RHEE L CENEASHATE 39,

AREE, BERBSCBUI3BPOEFEIR D
{Exir AR, XREMic L oERBEREL, &
IEHKEROENER AR T s ERAFAER
AT 315460, REFARORBMIERIKESE
HT25DT, BESIHA ( 20~32iH5 ) MIER &

HRMIIC S ML XRLD 2 BB ERWTE
L7

K B B &

1 PERRRMER

REBEIIE 1 RCRTEBOT, 1 REHH
A7KHE, 10 : MARRERREAEE 2 KHE, I © SF{LEs
2KEEET BI6ENE/REL o

RAafEENT, 15-2750638) ( CP15%—ME 2,750
keal /'kg ), 15— 2850f@F}( CP 15%—ME 2,850
keal kg ), 20-27508%}( CP20% —ME 2,750
kecal kg ) RO 17-28208%1 ( CP 17%—ME 2 820
kcal /kg ) T, 15-2750fRHIA A A& BiHgIcH

B1R OERORBRES (20~7288)
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BEHOSITHEIZ 5 D O 14 EIC % —E &
L, MH0EL 4 ~208180% 5 Bi—EST& L,
ZDH%A0BE T TI14BEICEIE L 12,

fEEBI, 7 ARG (W) &1 ARG (X%
) ol s ETiIRRNBT, 198HFCE
1 ROBRERE ST EHOHT, 1,152 ( 576
Tx 2 el ) 2RV,

HEESSIE, B - KB L ITEENXT, 19
AL 3 BBy - VBREEFRL, 15 -V
(40X31em ) IC3PEWEL 1z BER TR -
DR IEEROFIGHAS, 5 ~198@EI 5 Lux, 198
BP0 Lux &AL HICTHBL .

AEEEIE, ERARER - FRINRE - (B E
S8k - AEEEBRE S L, WBRHARNY, FHLAS19854
7 A» 51986fFE12A % T, ZRLA1986F 1 A
198746 A £ TOT2BIB T, 2008 LI =R &
Le

2 EHREEALTR AR

I MERARGR | OEFS (£K29~36T)) I
WL, ERBHICBNTTI2EHRIK 3 BEIRKER
&7 BRI & 2AMhENEEEEL, Bl
KTHIBETERLL: (181 P%D2sg50g
—75g o

BREMIF 2 RICRTEBOT, 1 RBHEN
47k, W : EIREFIRAESE 2 kHE, m: sk
MR 2 KEEL T R16R 2 HRE L.

BRI, [ PEDHEHRRE ) THVW 18R
HEgEs L TERL .

EIPERIX, ERMSITERTHEL, alitkeE
BRI D145 2 KT, BRI ( 5 k5 - 10H )
WHER A 108 H% 5 B SLT, B ( 5 8%
- 208 ) I3ieABE%0BMZ 5 BESTEL,
MAIBE b, ZOHRIOHBETUSMICEHRL .

B2k BHFEROHBRES (72~8488)

\\\:L ENEMER

1N\ m |mEm | waw | san | san

EEmMDE

15-2750 | 2R X
15~ 2850 L4
20— 2750 »
17— 2820 “

¥ X |
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”

X R X N
T R X

KRR, 128 (EERILE ) &6 A (FiR
R ) T, (ERB/L 1. 045 PEAWI,
FBEEBIX, ENEPBRE - SRR - K -
EEOREY - AEEBRA - ATUBRUFRCREES L, 5
RN, (EERALIEAN9865F12AA 519878 3 A %
T, BIRINIEH1987FE 6 AN 519878 9 B TO
123380 ( 84;@8H5 ) T, (KiZHBAIERFIX 100 Biln ¥ T
£33 I U

AREBRARRENZ, 20~728ENIRRBAE - AT
B - BRSO 3 BTFERE LT, 72~848I53R
R - EIPFEOIRE - SRR RO 3 BT
LB E LT, 20~848HRIIARIBANI - HERRIhINE -
BN R « BRSO 4 BFERE L THESY
HL

# ®

1 DERERHBRAR

() BAGH : 0 ~20BEDRREVES 3 RITRL 2o
PR, AR TIREENENS L,
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Management for Saving Egg Production Cost in Windowless Poultry House
— Low Protein Laying Feed for Sexual Maturity Control and Forced Moulting—

FuKuUDA Norikazu, Yusuke NISHIO, Shoichi WADA and Teiichi UENO
Summary

The experiment was carried out to study the optimum feeding method for low cost egg produc-
tion in windowless poultry house. Factors considered were low protein laying feed, management of
the sexual maturity control and the resumption of laying after forced mouilting by lighting treat-
ment.

The chicks of 4 ~20 weeks of age were divided into 2 groups. One group was subjected to
gradual increase from 5 hours to 14 hours of lighting(5—14H). Another group was subjected to 5
hours of lighting(5H). Each group of 20~84 weeks of age was divided into 4 groups. Group [ was
fed with laying feed containing 15% CP-2750kcal ME. Group 2 was 15% CP-2850kcal ME. Group
3 was 20% CP-2750kcal ME. Group 4 was 17% CP-2820kcal ME. The four groups were sub-
jected to forced moulting treatment(FMT) and 5 hours lighting per day during FMT at 72 weeks
of age. Each group was divided into 2 groups, and one was increased gradually to 14 hours light-
ing from 11th (10SL) or 21st(20SL) day after the ending of FMT.

Though egg production of 15% CP-2750kcal ME group was lower than the other groups, the
productive ration cost per 1kg egg production was the lowest among the 4 groups. 5—14H lighting
treatment resulted in early sexual maturity, however feed intake increased. From these results, the
increase of lighting in growing stage was not appropriate for improving the production cost. Egg
production from 72 to 84 weeks of 20SL group was lower than the other groups, but we found that

decreasing the egg production cost was possible by the low protein laying feed and the long time
rearing.
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Micro-Biological Conversion of Poultry Waste to a Feedstuff
(1) Cultivation and Screening of Efficient Uric Acid-Utilizable Yeasts

TokuMiITSU Shigeru, Hidemitsu ISHIYAMA, Shinsaku HAYASHIDA
and Nobuya NANRI

Summary

As a preliminary examination for production of poultry feed by cultivation of yeasts in poultry

waste, efficiency uric acid-utilizable yeasts were screened and their cultivation methods in a poultry
wastes were examined.

Candida sp. and Trichosporon sp. of uric acid-utilizable yeasts grew vigorously in the grained

fresh waste supplemented with 109 sawdust or 2% water absorbent polymer.

There were many kinds of yeasts which could assimilate uric acid in the waste as a sole nitrogen

Among them, Candida apis FY2 and Candida apis FY4 were selected, as the efficient
strains which showed rapid growth and high cell yield. After one day cultivation of these yeasts in
the waste supplemented with 10% pulp of orange juice, maximal cell yield and a nice smell feedstuff
for poultry were obtained.



EEBGHRIIERC -8

Bull. Fukuoka Agric. Res. Cent. C—8 © 39~42(1988)

39

BRFAERRICE 5
HA =4I Ly g2y REHR

FERHEA - JEERD - Eg—
( BEFRFTREE)

HA 24 LAV R LRRSEERRORMRRY TV, BTk L LTOBEROWESR RN LI,
9443 Steinernema feltiae ®i> ALl BEBO'DD- 136 kD 2k fEA Lico # 4 =4 & 1av#= ol
PRI & BAD 2 AT ~ SIS TR LA EABRORNISRGE LT, Bk 5 & WK

— 7 HERBEPIZ 35 B ISR 2 3l Y T RE Lo

1 HE LT 2 EoRERMIUCEA RS ofclt, - 7 HEIBR T DD - 136 BkOBHBLHRAN ALL BRE

HELTAE{ET L

2 SROREFAT —oFTIE, SR TEBEOHREBHT & LT ERLDS, BRIYITTECH

i il ich ot

ALLBRRBVTH, WPhof TRV TLER LIV REdReR L, BRcEMTE 5 ThEMme-
L#EZBhD, L, BELRENS, ERLLSSICHENNAT L LRSS,

[Keywords : dark beetie, Alphitobius diaperinus PANZER, entomogenous nem-
atodes, Steinernema feltiae, biological control )

# 8

BEBERNICRETEHATATI ALEZLD
e L Tid, &L THANC L BBBRDSITHNT
W3,

HAZATIAVEZUEZ?S5 Yy, 7=t
FAV, FrFII7aLEYRAEORHRY RER
FicHL THONVEZEEF L, THEORELRCE
HZNTWENZ ED D, FRIOBRBIIRIITSK
BWEEZRB. LL, HA74TILVEZOD
4 QIE SHETIIE PRV OB TH 5700, 5
LEMXGALEMRETHD, FRHRMLENO
HENDONERTH b0

—%, F15F, #IFV LAY, 3 MUHTEORE,
ExFhicy L CBRFEEERDEEAL, PR
BEELFMBECHRSH, RESEMRELL
TOBRHEMBET ONTWVW5. BREFEERRE, F
EEEEsA2HREALERL, BETAMENER

B, EdCEEEML < TD, B LoBEROR

e BEOMmICRTH AWV RBHTHLET
PESBONAFENSD 5. iz, HRBAOEY
HEE X 53 EOFEEN, WREHI/LLVOT
e LToEHRIMETE LW, L8, (),
BRBRICEET ks ,

LD LS ERFEERBORREIL, 474

IAVEZIEHRLTCHYTH S EEZONBDT
5E 1 2 ROBRRICEBHA AT I LVEZY
BRPHREZ/EL, BIRAOIEAOTREEIZ DN T
BE L1,

2 B F &

1 & R
BAaRFAEREOREHRIT, BROEAICH
E3 HMEMRRICMEZS I FBL I LILL-
THRish3D .

—%, BERREBTAHA VAT ILIEZTY
ORFICIIESBOERMBHETHEEAOGNS. T
D &S e, RBoREmEOHBEIMEIL .
RARBRICKES HAIBHENH 5.

ZTC, YOBERBE, LERLICRBED ¥
-VRCERsE, MLzt 7 A7L&KEHR
2851 TBRL, ZhEitFie L TRV .

2 {tiRIRA

SEER LU, ERAERPRICAIDF
HELOPGENT: Steinernema feltiae ALl
BERUBEDD—136 kD 1 28k TH 50

2fk&d, S Yy F7— FERBLTREL
TR MR L T8 CTRERL, BRicHFET
At TH A E=MRYROFEEERL THRI
AL,



40 EEREEERREMAEE C (HE) #BsE
B13k B X 4%
nas All DD-136 HE (3429580 A )
& % ﬁi, 3 ¥ EB Y ERYa 8 BN R E8Ya
A 10 X 3R & 10 X 3 10 X 3 10 X 3 10 x 1 10 x 1
NI E 10 x 3 10 x 3 10 x 3 10 x 3 .10x1 10 x 1
3 BRREBORE HEFRR (BEShBUMES REL 2B TFOHE.
BE21C, HREImDY ¥ — LAIKBHT, UTF K&, dvhA%. ) ERBELE, ARESRIECH
D2l DEMBISEZRE LR, ERrEL .

() AL E-T, H4 74 TILLE7IME
FOCEEL LA EILERABTEDO, EH
b (BfELE) By 5 EiEiEa.

2) HERHECHMHMEOEBROERBFH LR/ L L
VEMLEXOOH5%H4TFTT, RaABHFL 4T3
LIETVERRL, AT IRNEZLRDTHE
EEet T 5700, HE/ -7 HER(125C, 1.2
kg/cd T455r MHESHE, FE Tm ) PRBI B¢
fibo

4 BBOEHAE

i b TRIR U Z0BRERE 0.1 %R ) KB
KBHS 8, BT 2 RO%E% 3000 . /nlic
FEHL 2. ThE1 v — L 10BEOHRRIZHL 1
ol #EHL 1,

B ERBRICBW ISR EES 00T B &
UTHTFL, N— 7 #RPHBRICB O TIZ R Bh
BALLHROFEITHT Lz /N—7HIBITHL
T3, WiKE FAREOKPCT S0k 7) v
#E3alEmL .

ERMIEDR Y, RRERGAREGIC BT, /N
—7HBEBICI lTODRNTY VEREFFL.

5 MR

HF1ROBEDTH D,

HERICHTBHL7) v ORBEERL T,
V7)) YBEOHDXEMERE Lo

i, HA=A4T 3 A F78hdud ik BERRIC
K> THAMHDOEHRE, HEOWIMHPPELD, H
HOFEWEMEL ZAMHERESEZ Shic i,
RREREHR (KB 9 ~11m ) RUEELHHR( 3 ~6m)
2T TRANRERET LI,

6 HHER- .

24, 48, 72, 96, 120 REIZORBBFRTH R

HRRUER

1 BAERICHTIERMROE

B4R LR BRI BO TR T3 73. 3~
90.0 % S HEE WRIENKH 0, All #kEDD
—136 R ORIZHBE R ZZEDS Wi o1 (8
2%) o P LUBEIBROETE, S, ALLBOS
PYROFBRPBOERARE hiz,

—%, N— HRPEREFEBICBWTL, $3%
WRLT:ED, DD—136#kiC L AFETHE L ZRHH
N SPIET LT,

LOBER» S, SEERL T 25kOBHRICBNT
i, HA9ATILE7PRERRLIERT S
REARBNT, ALLEEYDD-136tk L D bEATH
52bDLEEAESh S,

B, BELEBTIIES O ORITBO T bagh
BEBIIIZE A EEEDBR NS Tt TDTE
oA LETITERERE b 2 < BRNEEEL - 12
EBbhz.

ZB, &7 rOHOMERiITBNTE, A
WZXARTIERohich, SEERX R oA
LI BFEROEEPFIEL, Fhi, RELEDE
REIELRONT, "7/ OHBIIBWEEL
5h5b,

2 PRRF-TCKBEMBOE

Hishh & R ORKIECRICE O h R
Rohyd, FEHrAZEEZITZVWEEDRS,

erEL, BAELEEE, N—7HREPRBROTAIC
BT, BHHROF SRR LD DHROER
BRWMABITH 720 ZOBHE LTI, sk
DRSPSV, RMEORIENLDBRNZ &iT
£B3HDLEEZGND,



41

~120

LI E2 BB

>
~
~

FEE - BM - 1M : RRFEERaic L3 54 24T

Fok Wi tEERRETE (REFEH %)

~48 ~72 ~96

~24hr

W& Hhari-y

. . ,

. . . : : :

' H 1 © ' H 1
coorm . ocococo |mommioooco | ocococo:co00 q|toemimmmo | mmomi 0000 | 000000 ©

K . .." . ] v s 0 . . . -" .. cc-" «- » s e -'"

. R S : oo o ot ° oo ! ‘o
o vomio o© m mmio o oo oo ~ | 0 P o BOIMOMMS oo °
® e - ) R S o ~m ¢ o H b "4 :

i ! ; : : : -

. 1 r + . '

: H 1 ' . '

H H ' ! : :

H ' H ! : :
corm 0000 3033m0000 coo0 0000 o 0333"JOJ0 7030"JJJJ Oommmoo -

. e .. . . .t .. ; : "

o vmio o Iy 33m0 o oo co afommmim o vomoiowwow oo ! (-]
[ ] - S [ o - ~ ! - m9 3l4lm4 N~ 82m o

H : : : ; : -

i i 2 ; i :

H m - m m m
0073m0000 3033m0000 ocoooQ;0O0 © % w|OmmmiococoolormOoirmme| 0000 S
R HE . L. & ; : :

H H H 0o B MmN .
=] 63"0 =] m 33m0 o o o = ~|eam m9 =] 0630m © M“m o
@ - A - - et O e N~ o = tjo : - NNT -~ NNm : )

: : H - ~ : : : -

: : m B m m :

: : : i : : i
0073m0000 0073m0000 ococoo0 i ®©o © B | moe~k~io0oco|lmoro:OoMMmO |00 Oic0 ©
o emio o o 63w0 o oo o & Jle]|m vwio o mowvo i owmo ° o
W = fon e = el O e o~ o b ! | @ o - R L LR o o

: : : - % H H - : -

m : m y m m m

: H : = : H :

orOoMiM~O0 7733m0730 oo ©oico © m « 7373m0000 0703m3773 °0 oioco o
. - . . u " " \ "

cvomimoo 6633m063 o = > % M”63mMMM ”MBMSMMB M m o
NN Tl - - T e ] m o | - : " ; o

“ m - - v : H - -

H -~ - - —_ — ~ - — - — P —

- H : € #: Nkl i Peey
t##ﬁmtﬁﬁﬁ tﬂ#tmtﬂﬁﬁ t##ﬁmtﬁﬂt " WMM#WRRE# MMM#WREE% MMHﬂmMRM#

RE R R | R REEHEK | WK BHEMK o : : :

- - - - - ! - . - - - - - -

: : ® | : : :
: : " H H :
s . . am H ” 4 H n “M H

& & & ¢ @& o = #| % ' 9w § 1 § 0 W

#® = 1 " L - " &

™ » 2 s
o N # a \
= T = = ) =~
] = =
< B ™ < a By
e ® x X
a = a 2
4% ¥
~




42 ERREXRORRETINES C

(BE) #85

3 BRRFERELTOMHEN: & MES

ALLIRIZBWT, (3R 1 B2 0 £k 300 O
HTO~N%DEVRCREET E00, BRE
HBEL TERTE MR A E N E VR B,

L2L, EBOHERICH T - T S>h ORI
BHEIOND,

SEDRRIL, (HTHWERETH - 12700, Bl
FOEYESRRIZED LS BT 2MERET
bbe K=, 7V LVERHOKRRE 5 2ED) D
FELEZOhA D, HEOBRHVBVETHA,

2, BREERICHL T, SEIORGRICS
WTHER LS QIR EClIROREEMEHED
>Te BIEFRZF W AHBAMKICS, ZOSITA
SHEEEEZSTBOY, 857 4 Y EOERE L
ABBRHIhTHEID , PRIERETEE. H
AZTAT I L ETUIHEHRBOELR L 1 10
DORAREFT ZEEDH 20T, BAOEERY; -

BREACANAG TOXSLREICE A EHTERX
3,

BRI, ZOBBETHICH0, BhosEE
BRAFECOWTHEYES, $-8hiEsn50
THRWERAZERABMERSORBERBIRIC
B<EHLES,

51 A X #@

D BiRER(1983) @ Bduc & 5 HhEhk. #E
37 (6), 31~35.

2 H[REERE (1984) © R X 5RO, ity
BiRE 38 (3), 44~49.

3) BiGER - HRE - PAEN - FKOBA « MHS
T « RS (1987)  UBERBHR(1 )G
RRERES, BRIESC X 54 BRFELED
pA%E, 159~163.

The Feasibility of Entomogenous Nematodes for
Biological Control of Dark Beetle, Alphitobius diaperinus PANZER

NISHO Yusuke, Norikazu FUKUDA, and Shoichi WADA

Summary

Larvas of dark beetle (Alphitobius diaperinus PANZER) were contacted with entomogenous nema-
todes to examine the suitability of the nematodes for control of dark beetle.

Two strains of nematode; Stetnernema feltice All and DD -136, and two stages of larva; imma-
ture stage and mature stage, were studied for this examination.

The larvas were contacted with the nematodes under two conditions. One was of two-dimensional;
on filter papers, and the other was of three-dimensional; in bark compost.

(1) On filter papers, there was no disparity between mortalities by the two strains. However,

in bark compost, the mortality of larvas, which had been contacted with DD-136 strain was
decreased.

(2) It was observed that the immature larvas died sooner than the mature larvas after the
contact.

In the contact test with All strain, the mortality of larvas was very high and steady. There for
it is thought that the suitability of this nematode for control of dark beetle is high. But, judging
from the result of the test on filter papers, it is suggested that this nematode have no durability in
dry condition.
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Variety Difference of Photoperiodic Reactions in Maize and Sorghum (2)
UEDA Mitsuyoshi and Narumi FUKUDA
Summary

The varietal differences in the photoperiodic reaction of three Sorghum types (grain, sorgo and
whole crop silage ) were investigated. The photoperiodic treatments were long-day, short-day and
natural-day.

The effect of changing temperatures was also investigated by seeding in April and in August.

The response differed among three Sorghum types. The delay of heading by the long day treat-
ment was the longest in Sorgo type. Grain and whole crop silage type showed a slight delay though
its degree differed among varieties.

Heading of FS-902, SHILOPPU-2 in Sorgo type and GS-401 in Grain type delayed very much,
while whole crop silage varieties and early-maturing varieties in Grain type were less sensitive to
the difference of day-length.
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Improving the Feed Quality of Rice Straw, Wheat Straw and
Soiling Barnyard Millet by' Ammoniation and Feed Intake of
the Soiling Barnyard Millet for Dairy Cows

MUNEKADO Kimiko, Kyujiro TAKAMUKU Masanobu TSURUSAKI,
Tsugumitsu KAMORI and Takayuki HIRAKAWA.

Summary

Ammonia treated rice straw, wheat straw and soiling barnyard millet were analized for chemical
component contents and feed in take of ammonia treated soiling barnyard millet was examined for
use of dairy cows.

(1) The feed quality was improved by ammoniation. The high digestibility components; organic
cellular content (OCC), the fraction of solubles in cellulase (Qa) and in vitro dry matter (IVDMD;
by Actinase and cellulase method) were increased. The low digestibility componente; organic cell
wall (OCW) and hemicellulose were decreaged.

(2) Rice straw, wheat straw and soiling barnyadr millet were treated by 2% and 4% ammonia
gas (NHs, by wt.) on air dry matter basis. There was no significant difference between 2% and
49% treatments in the effect of the feed quality. But 29 treatment was better than 49 in the cost
and effect of ammoniation.

(3) Experiment by dairy cows showed that the feed in take of ammoniated soiling barnyard millet
was better than untreated one. ’

These results showed that the ammonia treatment was effective to improve the feed quality and
feed intake.
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Stable Production of Forrage Crop in Rotational
_ Upland Field by Mixed Seeding of Corn and Sorghum.

KAKIHARA Takahiko and Narumi FUKUDA

Summary

Growth of corn is often unstable due to wet-injury in rotational upland field, and to overcome
the problem, production techniques by mixed seeding of corn and sorghum were examined.

(1) Owing to mixed seeding of corn and sorgh

um, low yield of corn was compensated by high

yield of sorghum, and it’s possible to obtain high yield of the mixture.

(2) Sorghum cultivar, SUZUHO (whole crop silage type, medium culm length, small number of
tillers ) and P988 (sudan type, high culm length, numbers of tillers) were used for mixed seeding.
Yield of corn was higher when SUZUHO was used. But yield of the mixture (corn and sorghum)

was higher when P988 was used.

(3) Seeding methods of seed-blends row seeding (interrow space was 75cm.) and paired row
seeding (Corn and sorghum were seeded alternately one row and one row. Distance between
paired rows was 20cm.) were compared in mixed seeding. Yield of both corn and sorghum were

higher when paired row seeding was used.

{4) Stable production of forage crop in rotational upland field was possible by mixed seeding.
And in case of mixed seeding, early cultivar of corn and whole crop type sorghum and sudan type
sorghum were suitable. Seeding in May and twice harvests should be carried out.
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