)l gfiﬁ'ﬁ%mﬁiﬁ%

E 235

é ?‘w/’g E{ ‘H-‘?:*\.a,g
A
| 02709

‘v‘—-—' P s -
! ? S ¥
e
Ly w Ly
e y e

E IRt STEMAC NI T ¢




B EABRE G £23%
(19874 3 H)

H K
R EBREICE T B RTEEED HPIZEEY vt 1~ m
F  HE-BE #r-KEEEAR

REAREL ALE L RBDHRIC L B2OAFEDTEIEERE oooeeererrmmenennnen 7~12p.
HAIEL - RF

REbLDT > E=THEHRICBLIZTATEE, TE=T
ﬁ"j]ﬂ%b iy U{%?ﬁ@?’?ﬁ%ﬁ ........................................................................................ 13_.,2213_
FIERsEl] - HeH R

SRORE & R SRR 2 BLA R
g1 B s L 7 - O —————————— 23~28p.
AN AL B IER
BRERETFIRES, ERREB L CIECRIZTRE 29~ 34p.
HEA TRk mfE R-HPIER
KI— P 2 — DR EENETEORIENE  oorverererrrrremrrrrreriiee i s 35~ 40p.

B EEIRERGRSTIIER oo 41 ~44p.



BULLETIN OF THE

TAKIKAWA ANIMAL HUSBUNDRY EXPERIMENT STATION

No.23 (Mar.1987)

CONTENTS

The Diurnal Variation of Vapor Production in the Windowless House

£Or the Fatting Pigs «-oe«rreeesrssrmmrmmmsrsst sttt 1~6 p.
Hiroshi HATA, Tamotu FUJITA* and Ryutarou OOTA**

Induction of Estrus and Fertility in the Anestrous Ewes with
Reduced Day Length, Progesteron Intra - vaginal

Sponge and PMSG INJECHION  wwvrrerersrsrsrasssssssssnstsnstaaitt ittt 7 ~12p.
Naohito KUSAKARI and Kohji KISHI*

Improvement of Nutritive Value of Rice Straw with
Ammonia Tretment at Various Moisture Contents,

Dosage Retes and Surrounding Temperatures — rooeereererrrsraersmmra, 13~22p.

Hidenori ABE and Tamotsu FUJITA*

The Laying Performance of Hens Fed the Formula Feed Added Whole

Paddy Rice and Leaf Protein COnCEntrate «rorreeorerssmrrresimmmmtminiiiiiite s 23~28p.

Tadao OZEKI, Shichinori MORISAKI and Masatoshi TANAKA

Effects of late Feathering gene on growth,

Laying performance and Egg Qualjties .................................................................. 29—_34p

Chiaki TAMURA, Takeshi TAKAHASHI and Masatoshi TANAKA

The Relationship between growth and backfat

in the Large D RIEE  rreeeeer et 35""’401)

Kiyoji KAJINO

APPENDIX

Summaries of the Papers on other Journals Reported by Staff —cooreorermrermerm. 41~44p.

BN E RN 4
No23 1-~6P 1987 1

WRIEFKREIC BT Bk EED A NES)

S #O#E &K KEHEAER

B N ESHCBUEENKSERUEBEOENEE+ILET 2T, 198343 Al

B2ZENEEEENE L TW2HBEBERE2H- TUBRMOREL B ¥ -7,

1) BRDKSGEBRBRFROBFETICEC, BRL 6 RHI T CEW- H LS 22
Ltz

2) WHEKIEL ) nENOKSERRIE, BEHI06g HThHD, 72~148g Bk
HTEEL 2,

3) BWE (XTC) t&NOASTHEHE (Yo BB ORIZESHBE (P <0.01) 745
N, Y=3.820X+53.3050 Bk EH L2, LHrL, FOF5HII16.8% L/,
BE, BoTE T EMoBROBEEHE 2 172,

#

ol

BEANERORELITETLZ 2, BEo
EENLTTESREEREYNL LTEETH L, &
NZERDFERRENIEIE & L T, BE,REEY 2,
TYyE=ZTHREEDTN ZBE L 6 A T—HIC
Avwbonsg, Lal, EEEIBREZTTLER
H5VIRED b DKGERNBELZITEDT,
BEZIEELTBRICIZIEND KD ERENES
CRETOIUE»H 2,

REFAEHESRT v o3 —% FW B89 Tldk
SEBEIRIR, BOKE - T8 nERIC X
2 TET 22 EPBELPICENT VB, FEL
NERNDEET 2 EBOEKE TCOXSHEHKENH
NESE L UZTEMRIC DWW TOHREIT L7 0n,

ZIT, ERHEORE BT 2 ko ED
HNZER) E ZENRZEET 2 HEvT, AHFREE
DRENFE AR EERE LB THREE—E

*  THREBREBE HET
(%2 1986. 11. 30)

DEGEBREL, AFROMNEEED LEND
KGEBEE KD, TOEBHLREL 72,

5 Py

AEREII T TEKEICEBES KL
TYHEESEERE T, A2 X2 EES.5m, ¥
=2.4m, BHROE 6 10TH 5. S HF R ILRIEE
AR - BIESERTAH Y, BHESTRSICEE (G& -
F5) TEOL—T7 77> 1 EFEREBEENTY
B,

FAAIL19834 3 H230 9 fEh 524H 9B E T
URFRICERL, V7 77 2 BAB—ETHE
Mok L 72, A BRI FHEREIS5kg IR B K A62
HTHY), BEITIBLISHIBI 72, HER
BT PESE & B BUERT (BARETE AM-—
Al THEIEL, HFROEEZ R L TRD 2, HEA
HOPE IZRAORT - #T 2 @EAT, HERORI



2 L BBEREREICBT L RGHEEED HAELE

1 AREETERESOESE

HOFHEHER L » THAEE L2, A5, &HF
LB L OHER OB - IEERIEE £ B RS T
AavARIVIBRBERET -0l (=T F
74 AD—5321) ZHAWCETRI-BELERL, B2
SHEEOFE 7o 7T AT L) EHEE, BE
FEEFENL 2, EHOAkSEEESERNIZE-
TR,
. VEN x (We—Wi)

\%
EROKSERE  WE (kg /B
£ a & ! VEN (me /)
RN EXIEE  We (kg kg)
AR D MAIEE - Wi (kg kg)
i = fit 0V (kg'/m)

WE

RELUER

HESUR IFFAER - BORETHTNL2.4m B
ThH", FEHEFORAEIL22. 9w T EHE
e, ZOBARFNERIEYS:290.3Tm,/
SickL L, B EERICHT 2 Midwest
Plan Service H#IMED % Ht72 § L N TH 72,

HEBIZ—-2~T7C, 2WEIZ11I~18CHET
#HL, FErE, BPHILEr -2, AARDE
FHEEEIZ0.003~0.004dkg, kg’ HITF—ETH-T2

5, BERDMENHEE20.006~0.009kg, kg D #FH
TEEL 72, EWNOETHEEIXT0~91%TH - 72,
ERNDOKGEHBOZFRFENLEFR 2 TR 72,
305Eic7 ey b LZREHEI ST Y X5HED
TEDEMEFSDICT 27205 SBEIFHE &

5 r, KoEHBRIZANKREERFRIRICEDSL,
EFp by HOREE L, FHOBRERE
BT L, 7ERLIEECENT M50
Lz, B-HREYIKDTEEE L BOTEIOFIC
EETHEYH LI L EREL, KoEREIIR
DIEEFICE CIRBBERICEL 20, KRSEHED
HWNZEE) Iz 2T L AFZE - FRBICEI A ICTE
BT AFRICE L, Br—FICKRE T AFREIF L
BERICEV S —2 2HEL T3, 502, H
B o0 AT EIEFRICE O FRIZENZ &
2EDHTVDE, BAFRICBENT, RERHALRLL
KRR 2D S8, BOiTE L &HOK
SEBHBOLEEICES L T3 Z EfAlbh, @
B T2 BOEBDE N30T EDRIEED
TR RELEHTVWDLLOEEZ L,
—7 Bond 6?2, Close and Havens?, Esmay*,
Ingram®i3, RV EHIKSEBEICHEL TT
ZEERELTWE, AREECBITIERDOKRS
R L ENEOEFEEY, M3icrLl, Wk
(XC) rE&RnkaEEE (Y g/ FF-58) DR
CEE (P<0.01) ZIEDNHEE (r=0.41) 5

ACHE L) E AR RE B 23 5

101 1160
&, i
2 140 2
e %
5 8 A
Fi3 120 3
-

. ] i
100 =
kg 6t g
7 s
% 5t 1 &0 ﬁ
|
gl -
9 12 15 18 21 0 3 6 9 - 80
53 Al (EMILFEENTL)
B2 EEWNOKRGHEEED BNEH
160 7
7
7 ]
i 140
&
#* B Y =3.820X +53.305
Az 120 t o— r =0.410**
= =
T 100f " Eemay (1978)
W
B
T 80 +
60-..

11 12 13 14
I -

15

16 17 18

(xXc)

3 EROKRGHEEE & EHIEOMIER

D, Y=3.820X +53.305 AR R &5 11, R
Fh L DEEE LIk L 72 Esmay Q&Y &1L
L7z, HL, AREOKFEREOTHD D BR
it - TRHHE N2 551316.8% (F5% )
Lo {, BRESEDITE L X omoEROES
HREWZEERL TV,

AR 1EL 72 ) oEsNokyEREgIZ, 72~
148g /By, F#1106g BThH ), 1 BOFEE

L T30~40%, A&/ Tiad 2 BoLerd
5 12e FDI, Sk VREIEERTENERDR
UM oI, M2IoRLL S Ak
HEOHNEB*+HEZRTLLENH B, $ 72,
CREDBEENE L T2 BEE R TS ERE
i3, 1 B¥EHT6.57ke, B, H&AT9.98kg, Bz
LN, BERPICBWTLBMEIUETHL I
HEMEND,



4 L EBEREEREICBIT AASERENBNES

5 B X B

1) HERET - Bl & -FERE=- L0k
(1982) ZMEREMAEMPD & (—HRIFR

B) ok aifEEdE FEE 500548054,
FEICBIT ALY 554, P31-42,

2) Bond, T.E., C.F. Kelly and H. Heitman
(1952) Agric. Eng., 33 : 148-154.

3) CLose, W.E. and R.P. Havens(1981) Anim.
Prod, 32 : 75-84.

4) Esmay, M.L. (1978) Principles of Animal
Environment. P 217-234. AVI publishing
company, INC. Wentport.

5) & EOHEE R (1984) REDEH,
20(1) : 49-51,

6) Ingram, D.L. (1965) Res,Vet.Sci., 6 : 9-17.

7) FILFEE (1979) BEMF. 9(2) | 39-45,

8 ) Midwest Plan Service(ei) (1983) Structures
and Environment Handbook, MWPS-1.11th
ed. P510. 1-510.20. MWPS, Iowa.

R SRR RRE $23 5 5

The diurnal variation of vapor
production in the windowless

house for the fatting pig

Hiroshi HATA, Tamotu FUJITA
and Ryutarou OOTA

(Received : Nov, 30. 1986)

Sammary

The present study conducted to grasp diurnal variation of vapor prodction in the pig house. It was investigated

in the round shape windowless house involved 62 finishing pigs on march in 1983.

1} The vapor production in the pig house had the diurnal variation of high during the afternoon and low during the
late night and the early morning.

2} The vapor production in the house per head averaged 106g.~hr and varyed from 72g/hr to 148g./hr.

3) Where X was air temperature in the house (C), V the vapor production in the house (g/hr head), their relation
was shown by the equation Y =3.820X +53.305 (p<<0.01). But, the coefficient of determination was small (16.8 %),

and it indecated influence of the other factors (sweep of feces, behaviour of pigs etc.)

Bull. Takikawa Anim. Husb. Exp. No. 23 (1987)
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Induction of Estrus and Fertility in the Anestrous Ewes
with Reduced Day Length, Progesterone Intra-vaginal
Sponge, and PMSG Injection

Naohito KUSAKARI and Kohji KISHI*

(Received : Nov. 20. 1986)

Summary

A treatment using reduced day length (6L : 18D) for a week followed by intravaginal sponge impregnated with
600 mg progesterone and 750 i.u. PMSG injection was applied to 5 anestrous ewes between late May and June to
induce estrus. The estrus in the treated ewes were compred with that in normal cyclic ewes.

All ewes were induced estrus by the treatment, while the duration of estrus in the treated ewes were shorter than
that in the normal cyclic ewes.

The vulvae and cervical mucus of all treated ewes indicated full estrous signs and the pH of the mucus decreased
to 6.3-6.7 in 4 out of 5 ewes, but the estrus had been over at the mucous pH 6.6 in 2 out of 4 ewes.

One ram was introduced to the treated ewes after detection of estrus and ejacurated to only 2 ewes in spite of
mounting to 4 ewes.

Lambing rate was 40 % (2/5) and prolificacy rate was 3.5 per ewe.

The quality of the ram semen obtained by artificial vagina was evaluated in Februaly and June. Semen volume,
sperm concentration, sperm motility and sperm viability were low, and percentage of premature sperm was high in

June.

* Present Adress : Shintoku Animal Husbandry Experiment Station of Hokkaido, Shintoku, Hokkaido, 081 JAPAN

Bull. Takikawa Anim. Husb. Exp. Stn. No. 23 (1987)

E N E KW/
No23 13~22P 1987

13

MboLDT 2T EICB LTI KkTER,
TryETHRMES L OMRIBDOE

FTER  Bh

BEE R

B N MWOoOTryE=2TREOHRICBIITAGER, TrE=THNEL X

URIB DB DWW TREETL 72,

1. rOKFERICHAML -2MLL Ty E=T2EBICEALREZ A, KFEeE2S
%L TEREBROBMIIBSERLYD, %L ETELT —oEED MU kL,

T E=ZTABEOFR L +FTICERT LI D

f',
C]

WZII30 X% RD KD HLETHE EEL BN

2. 7>E=70, 2, 3, b %EMiEL L TDN &Iz #HFh55.0, 55.1, 58.5, 56.7
% TH ), WIHRME T 3I%EMDAH T, TDN 1 L5 #80% it Ml iE
(NDF) oifbtEm bick 2 L 0 ThH -7z, —F, EWEILE & ABERT ez
HhRLEOEMELE, 5L TDN BEREIL 3, 5 %Ny &L - 2z omE oMz
EWEZHLNAT, Mbblc L TIZEMEL) 3BRENT Y E=THENIELTH S

EEZ LN,

3. Mbo&RAF v 7HATT»E=TREL, 2D LicE=—NT/HEHTFTLTHREL
2o 25y 7HERDREZRRICLVH4CHE % -7, TDN g8, BllEs L7 =
TEHMZENEML 7225 RiBICE-THFEL DS HICEE ), TDN FRIZEHMNN55.0
WA L62. TR % TH ), TDN BB (T HEINMN24. 21084 L 43.3g/kg**/HThH 72, &
7z, AFw 78 E=—NA T ZARTHELFEL TLIZIZRABLER»BLN, RIETS
ZETT Y E=TRHENRPLOEFL L L2 L2872,

i

ol

b b DFREMPFEREL B, 8L LTHE
Ay a0 Tre=TOAERFEHEIN T,
TrE=TOEEE2HE, BAT»E=TES%Y
DEREED L 2DITIIKTER, TYE=TH
mE, BE L& AESR I T T EROBEHTI O

198547018, AL Az EE]
(S 1986. 11. 25)

BATH b,

MhoDTrE2=THEFIIZ ALNLELD
O, MEREHR O FEATORLMERTE b & o R
fiE51829 2 L onggEtic DWW T Th D, Lk ERC
B L TomEfliz i v,

Waiss 522037 E=TAKEHWIKGTERST
PESTIHNBEOFE LB L T4, Trx
=THREBALT v =T TR SR L 5 7



14 M5t FRb BT v E=TREGHRICB LIFTRGER, T E=THENES L UMHREOEE

PRIBESLT LB LW bR TV A
INEFRIN K ERRVTIE T > B T AEROR S
BT L EEERSEMELEIEMIRD LI
TEN, BYWEETTYyE=TORIGIREEN
2EEZLNS, LBEICEBWTHbLLIZBEED
hl0A LIEDm R RcER I NS 2, T~
E=THMREIC L) LR IBON LRSS
Nz, —HTRHET 2 Z L THRORERIH
Hahb,

PlEoga L, ARBRIfb L #MbT €
=T TR s BofkRS, KE, BRED
WEME, Lo sZRoENECE LT TkeE
B, TrEZTHENES L MMREOFEIZOWT
e L 72,

A B A&

1) KOEROXE

HEER L 22 FEH 5131983, 1984FETH D, 1983
EPEOTDb LI 2 cn FREICMET L2, 1 kg &
B T F L (90X 120ecm) 12 &, KaoEES
15.2~41 4% D& T8 BT SR, 9B
b kHickEmiiz, 2w, ¥V FLrE
Ak s E Ty E=TREAL, 408
HICBRE L 72, 19844EREREL H L EARICL TT >~
FoTHE A, KOZTRIZ14.4~43.TH%DE
FETEBUREMM, 108224912 L30H
HICBRE L 72,

HEEBRERSES UL T —FILLBK
W RE (N T—EHEER) THY), LT
— PAHREROAIEIR T v T = T A S A
Hoflig o kEMaifliss s L TiRLIDAVLA
’C"f‘é 2,21,24)

1) PrEZTFEMEDOHE

PrEZTOEMIa 7 <= L7zkEb
bLRHERLKDERAN% E LD LD ITKEM
2, E=— )L THAL, DWTT¥E=TEEA
T3R5 7HRTIT- 72, BINERFEDL &Y
EMN2, 3, 5%THY, MbLAERIIWT
L4 370kg (22883) T, 1983EREH & 4L 2.
19844E 9 B8 BICT > E=T#EAL, MBHEE
FAtkIcBE L, BEO T E2=T 2 EHE ¥ THE
iLERBRICHEL 72,

1) REOVE

RIE DB LT 5 I8 b, AidROKRTE
ENEELRRLLHBESLERIILT, TrE=
FPHEBEALFbLAE2OEBETHEREL, £0
BErF~T, Blh, R oF L ARl
1 kg OFEb & (19854 7E) & e, KEMZ TK
SEEEPBICABL 20b, K FL 8D
keI 22 TT Yy E=TREALR, D0
=, 4, 20, 30, 403 L 1*60°C T30 H I E# I B
HL, SERPHERTTEFIHELZ. 4TCIE
Wi, 20°CIHIERE, 30, 40, 60CIT BRI
AL HWz,

TR TMERCBIT A RBMRORE T E
1oL,

1 B’ B 0O & & A &
BB - 35T £ piay NH &N & Faa 5 & 1R
. . : 3% 440kg 1984 .4.25 40H
- V= — LB AN
F K i M MRS 450k E
5 #13 % 1, 280kg 1984.9.28 28H
g . A vz 23 Bl
Fh-# A0 B BT oo AN R B 510kg i

) FEFEBIII983ERE, HBLI08EERHb S EHV,

RERIIE RO IERRC 2 BTV, TEA S v
DRIz =— VTR L, RIZERAELE
BLTASZ v 7R E=— )L 2ZNTHEL, #

BRlidhot, B-HRELTrET=THNFE, 2
Fy 2 HRCEDTyE=THHE, BIUELIC
PRIE L 72 3BA 0 3FEOMEHZ DV THILERR 21T

LB ) EERBRSMERE £23 5 15

272, BORBIZOWTIHEA S v 7040, B
BIUHPBOHEICAET 2 WINERNIEES 4
WM o & ICRERFRYICRIE L 22,

B, R L -fMb LR T 2T
WMEEHF L 2BICAWAMEERLTH Y,
WIFEREH H IOV TR F—DEE % F 72,

TrEZTOHEAIRE R LA AR E o4 AT
Kb =—NEL2 S5 LOfb LD TIZ
WALTHEE, TLAF—ATHEILT>E=7OFR
PREBRL, TYEZTHARAELTRRICEA
THHEE B,

HILRBRIIBEMR 2 TN FNLFHDY 7 4 —
JHEEBMEDAEICI0~15%NEAY S L5z
HEREREAESE, 6 AMOTHEIHOHHAL 6 HH
NEFEEZHFRL THILE, BLUEEHREER (18
WE) #Rdz, MEBEAKHIRE L hh o7,

NDF, ADF ?)5%E &z Van soest D F ik W%
LEzBER 6 Hikic b0, V) 7=, o { B3R
H, RO FRIC L D E& L 72, NDF &5 ADF
FHlWRE) 2~ 2o —2, ADF 25 7=
YERWEN L —2 L L TELL, 7
BTy —2 2 v P EERE MENEY (CC) &
LTCERFR LI 27— S BEOREIZZL0.5
g7 —¥ 1 %2 &UHREER (pH 4) 40
ml ZH0ZAEERIR E 5 B TLCICEL LS 4 B
G L, BEMREORAEL RS, HMEHED
atii (Oa) O@PERFETF—2 v FET
B o N MREEE % L7 — X TH T 5 B,
WHYD FECE T W2, SR Pt
(MFD) (23 CC E0BIEMER T 5 84
2RO

ARBRBLIUEE

1) KPEEDPE

e DKGERETT > E=TMHE L 2EHLD
BEREE, L T—EHEEEXIIZRLS,
iUk 2k, 1983, 1984FERED 5 & L AKkSE
BYE LB LEBRETER LN T R
¥ 25, ERGTEIIARFDULUETHEITVE 2

El fExOkIEBTTPCETHLELS
MhLNEFEE. €L >—CEHHEE

- 40
19834
2.0
*
)l/
4
§§ 430 |
1.5 o
El o
= i
-~ 145 E
iz 1984 —
& 23 2
95 2.5 £
o — 440
435
2.0 ,
10 20 30 40 50

D, F230%LL L TR T — RO AH
bL, TrE2=THRERICIMHLOKTERS
0%AIEICTAMTZZ EDEETHD LHME N
720

2) PrEZTFEMBORE
TrEZTHRMBENEL LML LOESTEES
F2lomLiz,

FHizkd s, TrE=THRNEETIZON
TEZRERBIEIENLL, 72, ~Ikro—2F
BYRATE—HTCCHERBOBMAEAL LIz~

TN —AFTE=T DL ) BT A 0

THHEEL B W I e b THEN DT E=TH
Bz LB~ LR —2OTHEE, BbCED
iz £ 2 CCEEORMOEMERIT BV 31829
TrE=THEMBRBELTYH, fbbnH{LEHE
ETAERLENB == s A BERICIIK
x BB LN D 5 72,
TYE=THEMBORL 2FHLNHELELE
3wl 7,

Feb b 0Eh B BLhT0%% & o 2 flasey



16 FIEEes i fib b T > E=TRIEMEICE LITTARSER, TYE=THRNESL L REORE

*£2 ToEZTHAMBORLEZTWHSDORAIEE (§241%)

=E ta— A ANIbNLT— A ce o A
NH;0%  1.03 37.4 26.3 24.1 7.3 8.7
2 1.92 34.7 25.2 28.5 6.0 8.2
3 1.98 35.7 23.4 28.6 6.5 8.9
5 2.13 38.3 20.5 29.9 6.7 8.9
C C : et zdh
%3 TLEZTHMBEORL 55Eh 5 DHIEE (%)
¥ CP NDF ADF %.,..3 C€C MFD ##H+MFD
NH30 % 60.2 49.7*  67.6% 64.2% 73.4%  52.0% 11.6% 718
2 53.32 57.0°  69.2% 3.9  77.6° 46.6° 15.2° 73.6%
3 62.0b 56.3 759  71.1P 84.9¢  44.7° 15.8° 77.8>
5 58.1% 50.67 75.8®  68.2 92.4¢ 3.0 19.2d 77.2P

CP:MEAHK  CC:HAZH  MFD: (BHEIhizsS

B FEMICp<0.05THEESH Y

H (NDF) 37>»®=7 38t U5 %iFMTHt
kMg E D M76%12E L 72, NDF i ADF
ENI e —A LR E NS Y, ADF DiEil
BEIT =T33, 5%FEMTHELIN LF2E
FAHRERTHN, Fho~I LU —RBFTrE=
THRMEFETICONTEFoMEERzRLEL 72,
NI RN — 2 FRROIN T E=TIC L VK
GTAb, TEbTaZ LN TWD, Fio,
{REHERICB W TR =10 L 4 LR ED
MLILTWEY, ZhidFE e LTl TS
RN HBEFRERE 2N TEY T 2T 0E
o) S AR BEA S22 i d
T, V=it b e Rk R B
HEEHLLDEZFEZ LN TWRYIT 2T
Bzl )~ ero—2dpmEbl, 25N 7
Jene—2 (ADF) o{blEm ErtEz - T,
NDF @ igfbEEs B L e L #EI NG,
—J, ~tero—20mEfbick-TCCER
iI¥ImT L0, TrE=THMEr#sdico
1T CC OMILRIZET L 72, CCixisN D&
HEEWEH b L ToWEbEIzE(, B
FITHBR EEN LT ETRERHLDR

T OEILERIZ RS T - 72, CC DIE{EERIZ (CC
EWE-CCHHR)/CCENE=1-%+CC
&2/ (&YEma<xCC&8)=1-MFD/CC&&
TEbHENS L MFD ##¥i1coh T CC Dig
IERIZE T T2, 20 MFD i3 7> E=THNES
BT oNTABIIE  ->TE)N, TnizHi
CCoRpITOME LIS K ko/dnEEZ LN
boe A—F ¥ —FI7Z 2L TCT»E==THM
BT L, fb S L FAEIC MFD o 8ns2H 6
NTW BT =Tz L) MFD #3hn4
AEMHICOWTIRAL P TIIZ W,
BRI ODWTERTYE=T2%L0 3%
wmMOFrE D, 5 B TIEHIET L7z,
ZOEN{bER E MEFD 2 4&b45 & Bkt
YLD, TYE=T3IBLUL%FMFELLD
HOEWELREBRNB L U2 %FNREL LD
FRENLEvS, 3, 5 %EmMOMICEWILEE
DLz,
TrE=THRMBORY 2FEb b O XM, &
WEEFELITL 72,

TDN 2 RBIZEHM & T 3%EMDADE
$, EERMFRD 5 D55.0%Icxt L 3 %MD £

LB SR BRI SE $23 5 17

x4 ToEZITHIMBOEREL B3 D 5 OXREM. BENE

® OB Gy

#£ B B (g/k'"/H)

DCP TDN AR TDN

NH; 0% 3.28 55.0% 44 38 24,42
2 6.7 55.12 54.0 29.7

3 7.1b 58.5P 5.8 32.7P

5 8.0¢ 56.7 59.2P 33.6°

RUFEMIZp<0.05THEEZEH Y

I458.5%T& 0, TDN [ L5 #980% i+ 4 B B2y
B (NDF) oifbtEm Eic & 540 Th - 72, TDN
BEREICOWTIRERME RT3, 5%Ens
Znd, ZOMBEOMIZECTED L N h - 12,
Trx=T7T2, 3, 5%FMicEITLEERINE
3 £ FN49.3, 37.5, 4.7%TH -7,

Llbonsmrs, Trea=T 3%EMcLNED
EHid{bas> TDN #REIZ T 2 L0+ Ll
ETrR=TREMLTLEELUER I
POt Eng, 72, B0
RBEITrE=THEMBIETICONTARE{ET
LTEY, ZnsLE2RANCHELCRbLLOT
FESTAERICIZELY ) 3 BEEORAE
LThHbEEZ LN,

T8, ERERSEDICLS EMHL0 TDN 58
1343.3% THLDITHL T, AABTHW /b
LDZNIE5.0% EBHTE D -T2, ZOFEb S
IF1983FICEH E N2 A%, T OFEHESRKICRIE
AR THED B P BN L A 5 EE~DES
DRI E LG22 2OICThb b DE
EfARoNzeELI LN, BERbLIZOW

Tld TDN ZE60. 0% D FMES N T LW

EE e th T & —BIc 7 > = T B R R
BREWEFZLNL, TDN 8435.8%TH 2
b o &2 T E=THMET S L TDN 1341.6% & 7
D, ZDEMBIIM 6 BTHLVERBNIYT
EETHMzEIT2 TDN #in&113.5% TH 575
TDN Z& D5 0% L EWFEbh S IzB WL 4 BT
YE=TMHENRYEHLEN L LIITEEEN
L9

3) RBOEE

Ea2DBETT > E=TMEL 72fFbH & DR
EEEFERS IR,

Fhicka s, Lru—x, ) F=r, @
BEDREICILENVWEIESH LN o, L
Lads, BEFELELIIONTEESEDNHL
PLEME AL, 72, ~IkLO—2 TR
DAL CCEEAHEIL 7245 40 £ 60°C D&
Wi LN a7z, )RRl —20
FEREEEICHB I N WSO B STk
tHEdHbbTLnELTOaidHEWLNTEYY
TrE=TREIZLDVHEtEOREE ELI20aD

x5 BAOBRETT oEZT7HUELAMBDOSORASESE

=X o — 2 ~ANItbLlo— 2 el ) 7= A O
(§24%) —(%)—
4°¢ 1.95 34.0 19.4 35.2 6.5 T 3%l
20 2:21 34.2 16.2 38.6 6.2 7.1 41.5
30 248 34.5 14.8 40.5 6.2 7.2 42.0
40 2.59 36.0 11.9 41.7 6.2 7.3 46.4
60 2t 35.8 12.0 41.1 6.4 7.2 43.2

CC: HillaPEH  Oa : #HESEME Oaffil



18 s  FbbNTr EoTRABMECELIZTAGER, TT=THENES L REOHE

BINFEE SN TWEITy E=TRERDIRE
PEELEOQaEELEMTELNND0TIZEWT
id0CHFNE ERAS Z Eid k- 2. Waage-
petersen 52V AEEL T E=TAET BN
BECOWTEETL, 45E55CIKBITLIERETE
R VT SRRV TWI EEREOHTY
%.60CIcEB T CCERRP OanBWmMIEET S
HHIZARHETH DAY, D L 40T E TIHIRE
AEHLIEICE ST, TrE=TRENEL
IVEETER EWR LY., TYE=TAERD
EEXHECEDLIHELLTUL, BHDORW
B CRET L ERELENRVWE=—NVEH
WARZEBERLITLINLLY, ARBTIIT £
ZTRMB LAy 7 EE=—IREDT, B
W= ZAWTRA Sy JHRBL2EEID
WTHRE L7, BORBICBIT2=—1LT/E
BFLRBEE L EWEENA S v 7NRDEE
HEFYH2ICTR L, iz 7r2=THEAI2H
®b b6 HEDBEESRL .

FRUC kB &, AREIERLSROM ARIZIRE
AN EMIZET T 220 IlBo sy — %
NIRRT H, MEFTFLEVZAY y 7OBETY
HHOBEERAREBEL V@ L), KMOBEET
BEET L0 5 T BN 2R BRI NS 2
o, —H, E=—NT/AEBHFITLAEEIEILYE
WA S R THBPREEF S LICKRE(ET S
7%, WEIIHE L TREXIT L WiBEe L REE
3 TIRERTI -2, AEFWITLEEE, Law
BA MBI EZEL TINbD 8y — 23l
L7,

27y TWIIFIIRE2FE 6 I L 72,

ABAT L HWEAE L) 0B WIRORES
Evaas, MEHZTT 3 EARCSHEBORELSE

—— == BT
B NEHITEEL

1700 13008

12 13 14 15 16 17
TrEx=THEAZEEHK

2 FE(EZ— L/ EBHRIT)OFECZEITS

25y o AEOREHRE

N, 2%y Z7HIBEIL—LENBE[TH- 2,
E=—ABHFIC L D RS v 7 NERDFEHIRE
BHACET -2, BENELVWLEADALN
7z Heh (13:00) D ADIRE TIZMIOCTEL & -7z,

KOSRBIZ DWW TIZFEET 4 BED13:00ic51F
BRERBEL Y, HRIBOFHH10.5CTH
L0 L TN ANRIRIF15.0CTH - 72,

TrETHEMN FEREOEECETIRSTEE
2ETIZFRL,

Fruck 2 E, EORURABR TR T E=TH
mick VBRSENEN, ~I VO —ZATED
WA bi, THOZERRETEIETELIC
EE 2, —FH, KORBSERTLT =7
iz &k D EAB L FRR A A S LA, R

. %6 8 (EZ—JWNEBH ) OBEEICETSEE ()
A & v 7 AN m E = ;
It @ A & E )
P = — LB A 18.8 20.6 19.0 5
0 y L 157 16.5 17.7 '

) BEE, TYE=THEHAIZHEEAS S 6 HEOTFHEE

dbiEE S EE R BB RRE F£23 5 19

*7 FoEZTHENM. REOHE LS IIRSEE (849 )
=FE ANIbLO— A t+iu— 2 ) 2 =iy A B
#F | NHAE 5% 00 1.03 26.3 35.9 7.3 87
E| 3 %N 1.84 22.6 33.6 6.7 8.0
&l v R 1.98 19.9 33.8 6.7 7.7
FK | NHa# &5 al 0.68 24.7 36.8 6.7 6.9
Bl W 1.79 21.6 38.4 7.0 6.8
&l v« iR 1.33 23.3 38.0 7.1 6.9
) BGEELENHEY 3 %R
®*E TLEZTHM FEOFEICSHDHEEE (9)
g4 #H+MFD CP NDF ADF 3S3IF% +ru-—=
# | NILE & 60.2% 71.8% 49.7% 67.6% 64.2%  73.4% 72.6%
= 3 %R 61.32  77.6®  52.8% 74.9> 60.1b  84.4P 77.6P
#l R i 68.2P 82.1¢ 59.7° 80.8° 73.8°  94.5° 82.1°¢
Fk | NH.2 77 47 .42 64.1% 15.0% 56.0% 52.6*  62.0% —
E ® 54.8°  73.9®  49.9® 70.7P 6380  85.5P =
B v R 57.8  74.8°  45.8° 71.2° 5.0  83.3P -
) BGERLENHA 3 % MFD : {4 R p kiR CP:#&#HAH
YU FMIp<0.ITHEEEDY
9 TOEZTEHRMN, REOBEICSH T EREM. BNE
* ® (H (¥h%) W& (g/kg"™/H)
DCP TDN % TDN
#F | NH% & In 30" 55.0% 44.3* 24 .22
= 3 %VRAN 6.1° 58.8P 61.9° 36.3P
b v« fRiR 74 62.7° 69.1°¢ 43.3°
Fk | NH:2 75 f0 0.62 46.12 3407 15. 72
%ﬁ & 6.0P 53.6° 43.6P 23.3P
ke » o RE 52" 56.0° 47.8¢ 26.8¢

) BEAEUEINHAT 3 %0
RYFMICp<0.1THEEZHY

BL2BEC YW TRFRLZWHEEENTE
EERIFEr -7, E=— I RENT, BB
NP ANTOHZS y ZERBICLTY, 2ENiE—
EEBEFIREALTE=—NO_EBRETH), &
KOMBIC L 2EREROEHDEVIRIET
DEWVIZEZLDEEEZ SN, ROEEIT
BAHNTIc BT 2 HMFARARTHD, TrE=
TOREAMTPEERICB L ELTLLT VX

STHEARBZERICIMEBTE L VEL DY), FRiR
LiBENT > E=TEARIREL 2V BED
FRL DL TTHEM L H 5 DML AH
Thb,

TrESTHRN REOFEICE T EE{EES
E8iTRL Tz,
FHRYUTIT > E=THERMCL ) R lTowsy
M FEF L2 no, EO&EHEL



20 MEs b bNT » E-THEMBECELZTRIEE, TXE=THEMES L URENHE

BRMAERS OERIEFTCHEL 2, KA
22V H T EST IR & 0 T EL
720 ARIBL72HBEIZOWTIE, FHRMTRVTR
DHEEBRLBBL ZVWHAL NS LIE Lo
Y, BER CREWELEIME (p<0.1) L2
VAT & ClziBwapido bl o1z,

T E=TEM, FRENHEIZ BT S ST,
BERE*&RIIITLZ,

FRM LA, DCP = TDN & &, &47< TDN
ERERTE=THRIMCL D EINL 209RET
B rTELICEE Y, TDN & RIIEBIEIFEH L
D55.0% 2% LAREB L 2335 D F1U362. 7% ThH
272, £72, TDN SRS (ZERFMN24. 21204 L T
43.3g/kg""s/ B £ #80% ML, T =T 0HED
BRICRIET 2 2 L THEELHEFEH LN, &
EBIMREL LOBGOEZRAEERITF LN
40.4, 36.1%TH -1,

KA 4, DCP, TDN &E&%#4%, TDN
BRERT>E==TEHMcL DL, iz DCP
ERIZERND0.6%5 56.0%~ s RficEF -
240D, fFREL 235460 DCP &8145.2% L1
IZfED - 2, ZHSRREOIN ¢, RiEREHLNE
FeroEICEET2L0THE, —H, DCP
ERIZEDP -2 L0D, RIELI2HEO TDN &
B1356.0% TH N RE L &\ WHE7N53.6% & D
27 (p<0.1) B bz, £72, FETEZ
ETERMBLUTDN EREIIEEICEZ k-7
INZERTYE=TEAEPSLL{TH, H5
REZREX?EHLIZLTHRELIBZLDEEZ
HH, RERICOWTIZEE#ISCEDSL Z &H°
TrE=THRMELL5%IMSLLIZITTHEL
BRMHD EENT B

LIiEn&Eds, MbborEREND LI TRE
DEVERIICBEWTL Ty = TMENMRIZER
HLENLEY, RET L ETL)EELRESE
LNbZ EERBDHT,

E=— T ZARTHT > E=Tb L OKRA
ELREBBO T LWwEEbNLS A, BAZFIE %2
Lo ETHERDFIERTICE W TIEDHAED
HEIEELD22HL—HT, ERFTORELE
HLTwizkgb s ok s L ToOFERIEENT

BN, ok BB Tiic=—n7 R
FPRAWAT vy E=TAEOBRMAERTETH S
I EHIEIEN G,

5 B X ®

1) FI&R5E, $#FFEE (1974) HEFH2001) : 16~21

2) BIERSE (1980) HESL5100 : 687~695

3) FIEREE], BEMR (1985) FE)IHFHFT#®22
1~8

4) Borhami, B.E., F.Sundstg¢l and
T.H.Garmo. (1982) Anim, Feed Sci, Tech-
nol., 7:53~59, (1982)

5) Feedstuffs 53, (Dec,28) , 14 (1981)

6) F.Sundstél and E. Owen (Editors:1984)
Straw and other fibrous by—products as
feed. 204 ~205, Elsevier

7) dcHEE LB R B (1985) AbiEE LR
ABEAE 17 5~16

8) EHEE, FIERE (1972) EHFFH25 © 63~68

9) Itoh,H., Y.terashima and A.hayashizaki

(1981)  Jpn. J. Zootech. Sci., 52(9) :
671~679

10) {HEEZ (1983) HESHS549) - 487~496

11) FAEEE (1983) BifpFFERBEE349~351
EEE, R

12) it FE/\ER (1981) sty FH70~71 F
74 HiERt 'R

13) WHFEABRR (1981) #régft¥E TH111~115
F U RS ER

14) BMOKELEEBEAREEMEREE I

(1984) BEFISBFEELEERERBEESFEN
¥ (EROFRMLD DD T > = T )

15) BMKEEBEWRKERMSESERER BAEA
R T (19804EM) PRdEs HE

16) Terashima,Y. H.harada, M.Tarui and
H.Itoh (1981) Jpn. J.Zootech.Sci., 52(4):
269~274

17) BB, = bR (1975) JoimE BB
FedE110 0 71~80

bR EREST e EE B 23 5 21

18) TohraiN., Y.Terashima and H.Itoh (1979)
Jpn. J.Zootech.Sci., 50(3):189~ 194

19) BIIEFR], {EEEEE, RAR, SE—H,
A= (1981) BLABHR36 . 1 ~11

20) Van soest, P.J.,, RH.Wine and L.A.Moore

(1966)  Proc.10th, Intern. Grassld. Congr.

Helsinki. 438~441
21) Waagepetersen, J., K.V.Thomsen (1977)
Anim. Feed Sci, Technol., 2:131~142

22) Waiss, Jr.A.C, J.Guggolz, G.0.Kohler,
H.G.Walker, Jr and W.N.Garrett (1972)

J.Anim. Seci., 35(1):109~112

23) W.N.Garrett,H.G. Walker, G.0.Kohler and
M.R.Hart (1979) J.Anim. Sci., 48(1):92~103

24) ®RER, BIRSE (1978) HESHAN)
648 ~652

25) ®EAES, BNRB, mHE— (1981) Fi
JESATEGS | 91~97

26) ¥iR1Z5, BB (1981) LB A RTFER65 |
99~105

27) WSS (1984) MEHOKES E BRI K
Nob9— 3 : 20~35



=]

22 B G (FEbLOT e TAEMBEIC B LITTADER, TYrE=THENESL L PRENHE

Improvement of Nutritive Value of Rice Straw with
Ammonia Treatment at Various Moisture Contents,
Dosage Rates and Surrounding Temperatures

Hidenori ABE and Tamotsu FUJITA

(Received : Nov, 25. 1986)

Summary

Rice Straw was treated with ammonia at various moisture contents, dosage rates and surrounding temperatures

to determine the treating condition in practice.

1. To determine moisture content, rice straw with 14 to 44% moisture was ammoniated in polyethylene bag.
Nitrogen content and dry matter disappearance by cellulase digestion of the straw were highly increased with
increasing moisture content up to 25—30%. However, higher moisture contents than 30% resulted in only slight
further increase in these two indexes. It is considered that approximately 30% moisture content of straw is enough

to get satisfactory results.

2. To determine dosage rate of ammonia, rice straw was treated with anhydrous ammonia at the rates of 2,3 and
5% by dry weight of straw and nutritive values were compared by digestion trial using wether sheep. TDN contents
of straw treated with ammonia at 0,2,3 and 5% level were 55.0,55.1,58.5 and 56.7%, respectively. Voluntary TDN
intake and estimated true dry matter digestibility of straw treated with 3 and 5% of ammonia were significantly
higher than control (0% treatment), and there were no difference between 3 and 5% treatment. It is considered that

dosage with ammonia at 3% by dry weigth of straw is enough to get satisfactory results.

3. To elucidate the desired temperature, rice straw was ammoniated at 4,20,30,40 and 60°C. Nitrogen content and
cell content were increased, whereas hemicellulose content was decreased with increasing temperature up to 40C. A
rice straw, 55% TDN content and 24.2g/kg"’s voluntary TDN intake by sheep, was baled and heaped up two stacks.
Both stacks were sealded with a vinyl sheet and ammoniated. One stack was leave outdoor, while the other was
located in the hut covered with a vinyl sheet to keep higher temperature. Temperature inside the stack in the hut
was about 10°C higher than the outdoor stack during daytime. TDN content and TDN intake were 58.8%,36.3g/kg"™
for the outdoor stack, and were 62.7%,43.3g/kg®™ for the stack in the hut, respectively. It is confirmed that keeping

warmth stimulate the effect of ammoniation.

Bull. Takikawa Anim. Husb. Exp. Stn. No.23 (1987)
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The Laying Performance of Hens Fed
the Formula Feed Added Whole Paddy Rice

and Leaf Protein Concentrate

Tadao OZEKI, Shichinori MORISAKI and Masatoshi TANAKA

(Received ; Nov. 25. 1986)

Summary

A feeding trial was conducted to test the formula feed mixed with whole paddy rice and with leaf protein

(LPC) for laying hens. Two types of white leghorn {(Type A and B) were used. Each type of hen was
s fed mixed

concentrate
further devided into three groups. Control group was fed commercial formula feed. The second group wa

feed which consists of 100 parts of formula feed and 20 parts of rice. Last group was fed mixed feed which consists

of 100 formula feed and 30 rice. LPC was added to the experimental feeds with rice to keep the crudeprotein level

as the control feed (formula feed). The experimental laying period was from 30 to 65 weeks of age.

The paratability of rice was not bad because no selective intake was observed. There was no significant

difference in the laying performance, hen-day egg production, average egg weight, daily egg yield, feed cons
s with different level of rice. Only significanct difference observed

umption

and feed conversion, among the groups fed feed
was feed consumption between types of hen.
The egg yolk colour and the strength of egg shell were not significantly affected.

These results indicate that up to 30 parts of whole paddy rice is able to mix to 100 parts of laying formula fee;d

without any reduction of laying performance and egg quality when crude protein and pigment for egg yolk levels are

carrected to the levels of commercial feed. LPC is convenitent to correct both CP and pigment levels at the same

time.

Bull. Takikawa Anim. Husb. Exp. Stn. No. 23 (1987)
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Effects of late feathering gene on growth,

laying performance and egg qualities

Chiaki TAMURA, Takeshi TAKAHASHI and Masatoshi TANAKA

(Received ; Dec. 22. 1986)

Summary

Effects of late feathering gene on growth, laying performance and egg qualities were investigated by
comparing 50 late feathering (K/w) with 50 early feathering chickens (k*/w). These were produced from mating
White Lghorn (WL) flock(K/k*) and WL strain cross (k*/w). Measurments were continued to 450 days of age.

K gene depressd vibility, egg production (hen-day, hen-housed and survivor’s at 450 days of age), egg mass per
day, and feed conversion ratio. The difference between K/w and k*/w on survivor’s egg production was significant
(p<0.05). However, there were little differences in body weight during rasing periods, age at 50% egg production,

average egg weight, feed intake and egg quality (shape index, HU value, fracture force and shell thickness) between
K/w and k*/w groups.

Bull. Takikawa Anim. Husb. Exp. Stn. No. 23 (1987)
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