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HESBDOEWY ( THEEELRERE LESAEC
13, BRI OBMER S OWEEENEY DX D bES
7Y, HEEIBERRZRESHGLEBEOIY Y
HOWPELEETTENTWS Z EAREBINE. TV
HICEHEEDY A L -2 BARTHE LSS OTIDN
BLUDEGEIL, BV EEFEAEENTD LN TN
RN (TS, 1997). TR EY A XHERARS L
725 EOIDNB X UDEEBITI Y Y AN &EN o k.
FOERIY 1 B ES THEETH D, TDNEETIE
10. 1%, DES & Tl31. 06Mcal/kgHENH o = (E 3).

K2 IVIHDOBEBIVEZERRIEOEHEL

HH B Foe: £8  SEM"

RE (ke)

AFRY w ZRF 41X (kg"™)
IEY7Z 0 OEERAR (g/H)
FREICHT HELEFEEDOEE (%)

58. 4 28.1 62. 6 27. 4 2. 40
21.1 21.0 22.2 20.8 0. 64
1370.4* 1705.4* 1172.4*  908. (¢ 90. 96
2. 35% 2.01° 1. 88" 1. 60° 0.16

AFRY v I RT 4 P X T HEEFEROES (g/ke*"/H) 64, 8 82. 2° 52.7%  43.9° 4.95

VERMERRZE, “RYFHMICERZEDH D (P<0. 05).



T A DEHE

#£3 EELREAHESIESROHMEEREM

BE4+ T ATHRERX B+ 51 G5 X
R I h SEM" EvY I TH SEM
HIEE (%)
LX) 56. 3 63. 9 4.3 56.5 68.3** 2.9
B 59. 6 65. 2 4.0 59. 2 69. 5** 2.6
HEAYE 58.0 60. 1 3.9 70. 1 74, 7% 1.2
NFE 61.6 66. 3 3.8 54. 9 67. 5% 2.9
ADF 46. 4 58. 2 5.3 50.0 64. 5% 3.7
NDF 52.9 61.5 4.8 55. 4 67. 5% 3.1
IRNF— 56. 5 62.1 4.2 55. 3 66. 4** 3.0
XEM Ehd)
TDN (%) 57.9 63.1° 3.9 55.5 65. 6% 10. 4
DE (Mcal/kg) , 2. 96 3. 22 0. 38 2. 37 3. 43" 0. 32

VEHERE. "BYRERICEEREZS D (P<0.05). *EEHICEEZH D (P<0.01).

B4 P Y DIRBEDEHEL & REM

I HIBTB AT ORERIT, B, &
HBEIUEHO IZHICEBED SN ETFS
1999). 1 H%0 DY A PH OEUYREBRIIAL,
B, BEHOMEICER. TV IYHIIEBIRAMY
JOEYMRBBIGEEFASEM N LOMEERL,
XU BT DB BROEDOEELRHEERFETH D
ZEMD M, VA YO, BB
VLRI F—DHERIT, 44. 5—48. 6% L {Kho 7= &
4), MEHEOMLRIIT. 5% &, O—)VX—)L 1
L — Y DWESS. 5~55.2% LD HEL < EWET
Hot- FETH, 1999). HTH (1998) i, HEEY
1 XEREREGLESEOHEREOMLERIT
1% EBho I ZEBRELTVWEMN, 1Y YT
DOHEEBEEOBLRITZ OEICHED TIERYL TW5,
ZOEOREME, SRS IVATFIFFTEREL
FREICBNWTHOHESINTVDS #FS, 1987).
TDNE 213 E HE LS O & 5oy HAL R MK o 72
ZEMB, AL 1% SRS, O— ) RX—)LY A L —

K4 UMY HIEEROHEELREMR

S E SEM"

LR (%)

L7 44,5 1.6

g 48. 6 0.4

HEAE 74.5 0.7

NFE 42.2 0.6

ADF 47.5 0.8

NDF 45.9 0.5

IHRIVF— 48.4 0.4
SeEM &)

TDN (%) 44,7 0.4

DE (Mcal/kg) 2.21 0. 02
VIEHERRE.

POTDNERBI D BOITNIIEN 2T E Lo
7z.

2. BEIV I HOEBHEICK D —BEE
DRAIAR

MBFELIY > h D4 ke

Re]SEIHIRE B L O ik 2 P A B 9 5 A H— A E
TiE, 1999EN SRR BERIEOEDITHELY 7
WCE— MYV TZHBEL TWS, HBEERDSKRET S
IR, BRI REARE A 2, SRR L <N
U7z, ERE 28T 255K E LT, 200540 SiaE
BEFBLTHWT FIC L2 KREAKRHEZERL 7=
(B11). H#I1320054E, 20064E38 L U200TEIZBWNT,
1AMS 3 AL TEmMIN AREELIX2005F

HER

O : 5
® - FHEEHHG

B 1 EGREEIST




WY ER-MHE HE-HE EXR-BEI ZB
®5 LAWEY
% . M SR i OT \
wiEE  WERT o T - ST | T
2005 No.2 - 23(3) 130 (1D 153 (14) 20 10. 9
TTHRBE - - 68 (8) 68 (8) 10 8.5
aFt - 23(3) 198 (19) 221(22) 30 10.0
2006 No.0 39(2) 101 (5) - 140 (7) 19 20.0
Utfe ey 2 112 (5) 70(6) 41(3) 223 (14) 26 15.9
TTRRIE - 67@3) 52(4) 119(D) 3 17.0
89AFIE - 41(6) 16 (2) 57(8) 0 7.1
=i 151(7) 279(20) 109 (9) 539 (36) 48 15.0.
2007 No.0 - 55(7) 41(6) 96 (13) 19 7.4
No.2 23 (1 81(6) 31(4) 13511 17 12.3
e e € - 77(0 37(5) 114(12) 22 9.5
TTHEIE - 78 (6) 91(10) 169 (16) 10 10. 6
=Ei 23(1) 291(26) 200(25) 514(52) 68 9.9
®6 TV HOEBERRR
AR RLELHG 5K YA V-V 5K SEM"
BARHAE (ke) 44.5 44. 8 51.7 1.15
BRHAE (kg) 80. 1 62. 1° 69. 5% 2. 98
BikE (ke) 36. 6 18.1° 17. 8 3. 08
HiEfE (8/H) 188. 5* 94. 4° 100. 1° 15. 41
BAEE (ke) 49. 6 31. 3° 35. 0° 2.73
ERAEE (kg) 4]. 4* 24. 6° 25. 5 2. 65
AN (%) 99. 4* 48. 0 a0. 1® 1. 67
ERSE (%) 49. 7 37.7° 36. 3° 2. 10
TR, TRCFMICAEESD (00D,
X7 LEGHETY S HOEEME
i 1 R e AEE
B e IR
BARMEE (ke) 27.2¢ 30. 5° 5L. 9° 64. 7 4.7 o * NS
BREHAE  (ke) 50. 2¢ 22. 7 99. 4° 74. 4% 3.3 *x *x *
HEikE (kg : 23. 0% 22.2* 7.5° 9.8 2.6 NS *x NS
HigfkE (/B 98. 4* 91. 5% 30. 9° 38. 5° 10. 7 NS 4 NS

DiEregEse *r p<0.01, * P<0.05, NS; EEERL. MCEXFERICEEESD (@<0.01).

22138 (2 f&F7), 20064E53958 (4 f&PT), 2007451458
(4f&5FT) ThHolk R5). MEBRESICIOHEE
RHBERICBEL, HEETRok. AREENERE
SNEEFOREERIZ L BXD 3 AN, B
KO BEFBOEDNED SN, £, 2 FERIREL
T2 £ L BT, MESEMETLE &
NoDZ L5, kL THERBE*ERT 254,
MENRE2E B BT OBENLETHS &%
Abhs (TEES, 2008).
QEFHEIRE. BHEE LOBAREDHE R ER
=R
5~6 AICHAL, II~NR2AEXTHELEZIY VA
DI 0 OB YHERER, v L — V5K
DHEREREVEL, BARRIIMHIESEERER

EYAL-VIRERE D bEN . HARETIE
BEHAE, HRNER, FTREE FASEBIUVER
HELETOERIBWTHARSEWEZ R LE (&
6). THIATBWTHEL 258 EHROEEEH
BlefaG Lz ias kil z®MeE (Wiklund ef al.
2003) THE, AR EFRICHEREORANERITE N >
eh, BRSO AMEWERIcH 2. &
N5DZENS, 2 ABROI T H%E6 5 ARESE
TEHERINETIE, MIcED4E+BHS®s L4
HEOXEMNE Y, BAROHEREESENIDRL
FEHCTODRANLVABDIENWEREDERICED, EE
BN L9 5 2 &R an s,
QFFHEMES LOBEEDME L EHBIZER

BRI DY IBEEIL 6 HE THEOEBREN D




TV 2 DAHHE

, PIWI7INT 7 NAFa—TIBRANSONER
DR HERE L7zAY, 7 ALIRIIHIER S LRl
THEL, BEERTHZTHEMLEZ, LML, 9~10
RDNITT, WFhOFEBERE b ICHLYEREDHEN
BADahok REREEKMICEARNS 9BET
BmsHsN, 9 A LIEREEE TR L
FERITHDD S TER Ui, E#INC X 2 k2131
HWEBHITH IBNRERE D bREho= Elicks
BEREIERITHMOOTENTED SN (F
7). W 1R OBRAE IR AL TBY, F#
5 (2005) OWMELREOETTH o=, ZDED
ERIZIER LN 1 MO BB BN EAVRR I N,

3. TV ARDHIEICET 2R RIEFNHAE

(1> WD RERHE

1) EREMORERSYE

BAETY > HADRS S RIEKT68.9~77.3%, &
ZINDE21.0~26.6%, BEEO.3~6.1%, Rl 1~
1.4% (£8) (A5, 2004) T, MBI IH (AR
DWERERE, 200 ER<BITWE SIS HT4E
EEERZTY T 2REBIFEEINS 0D, T
SAHBBREICHMEENDIDEEADESD. F2I\
HEBREBSANS 8 AT THARICHEML TV,

JEEEBEORABETHS BSILARBEAL TV —F
T, EBEBOHEMERL 2. EERSEETII,

K86. 8~110. 8mg/100g, Fed. 5~T. Tmg/100g, Zn3. 0~
3. 8mg/100g, Cul. 7~1. Omg/100g T & - 7=. Pbl0. Tmg/100g
THO, CdIianiahoz. GBI HTEE
HEMGERYE, NIV F B, ATTVUVEE, AL B
BEIUY ) —I)VEETH-7=. 5 AT J—IVEENE
<, S$HBXUCIATRI IV FUBOEENEND
. V=)V, TIFRVBBIUA YR H T
CBROFEEILACMTITEAL, ZhicdlLT/VL

SFUER, NIV RLA BRI L RSN
UZ. #3125 0—)11Z10. 5~167. 8mg/100gTdH >
. £k, EEOHBY ) —)VEE (CLA) PEENT
Wz, 8 HBXUIA ICHE I NEEN 51T, %E
W DIEIE &2 5 BIA B OBEAL <D 5N
mlEE, BRPOY NI EBIVIEE S BB
EBE)IS, 1999 ; &H5, 1999) J:DF??TPD?’:ZE:’&
EAabE2E, SEOHREMITHR L TRIFRN
REThHo 7= L XNz,

2) FRADBWRERERE

BETY UHRZHEEI®ZICE, Eoh=Eiks:
ZTOEFERLESHSERL 2< TR SN, B
LWRZERES I EDMCRER B ITb Atk
WENWDNTNSEY, BREELUTEEIND ZFTER
I hizI sl ohETichhoz 22T,
SRER, 1REBXU 3 EEREBRICHNEE X
N-BFEEKE, ARNMEE THRIE S - —REEE
R (TN DH20054 8 BITHEE F 3B S N/ pEk
M) DOoEREMEERBU, Scheffed—xf Bz &
LERERMRERZTO /. ZORE AEBLUIZ—
TOREIZBNT, 3R ERICRELE TS =
EER DRI ENRNERAEDED Sz, AlEEHEH
BTICEMBHRET 2L, AORKICEKBRNEES
KETZENYDTHOEMERS .

)2 A DB
FEAERNICHEYICREMEINZEBRICBN TS, B
BEOBMODFENFTRAOHE IR FEINS,
BERORE= TBWL | 2RETIERL, E&H
WEBHICHRESD TWEHDE, BRBOIWO NS TR
FHHDITHTENDS. FOHFITIREDED DN
BEBPAEICREEDLYD, @%, RAROHT,
HEIBREZNDDONINEINTNS, BRIL, —B&
WREREZEZRLUTHrSHAZEAN S ERERM, &
BTEERLTELONS. BREZROBHAE, FHHEN

£8 HET VL hOERREBEO—MRAESD (%)

T B B
R TR BE o on BE W k% JU0E BE Kh K SUUR R W
5H 0 i3 3.6 1.7 0.6 .1 7.9 2.4 0.6 1.2 .7 22.5 0.6 1.2
< it 4.3 24.0. 0.6 1.1 2.5 26.0 0.3 1.2 7.4 2.7 0.6 1.2
i< it 7.0 23.5 0.4 1.1 7.1 4.3 0.4 .1 .3 21.0 0.5 1.2
T4.3£0.7a 24.1£0.6 0.5%0.1 L1x0.0 73.2+0.8 25.2+0.8 0.5+0.1 LI1x0.0 76 1xl0a 22.1+0.9 0.6£0.1 1240.0
8 R 0 It 7.8 2.6 1.4 1.3 2.6 25.4 0.9 1.2 7.9 4.2 2.8 1.1
0 i3 7.9 25.2 1.8 1.1 7.3 25.9 0.6 1.2 1.6 26. 6 0.5 1.3
3< i3 7.8 25.?; .6 1.4 70.9 26.4 1.4 L3 7.1 25.2 L1 1.1
3< i3 68.9 2.9 6.1 1.1 7.0 25.4 2.5 1.1 70.8 26.2 1.6 1.4
3< i3 72.6 23.8 2.5 1.1 72.6 1.8 1.5 1.2 1.2 26. 1 1.6 1.1
TL4+1.40 24.8+0.8 2.7+L9 1.2%0.1 T.9%0.9  25.6%0.6 14407 12101 TL6+0.70 25.7+1.0a 1.5+0.8 1.240.1
11R 0 i3 7.9 23.5 3.4 L1 72.0 25.6 1.2 1.2 7.7 25.8 1.3 1.2
< b3 3.4 24.0 1.5 1.1 73.2 24.3 1.4 1.1 7.5 U1 1.6 1.2
0 i3 7.3 25.0 2.5 1.2 7.7 2.1 0.9 1.3 7.1 U7 1.0 1.1
72.2+1. 1ab 24.2+0.8 2.5£1.0 L1x0.0 72.7£0.6  25.0£0.7 12402 1.2%0.1 7.4+0.70 25.1£0.6a 1.3%£0.3 1.2%0.1

R ZRRNTI00% & Lk, abBXFRICEEZHD (P<0.05)




wWF EFE-MEE EE-AE ER-BI =5

HOFELNNE, BABRICRITSD. ZhEHETH &
ATPOHEEITHENT 7 F 2 EIF4 T ONREICHGL
THRRBEET . Zh2EEHEEEER 4T,
BB THEFEENRALRD, IhESH
CHRET D&, B Fohd, STENMELTEH
WWHELEDDERD, ZOBREZBRERY, HAE
BANEEHEIND.

IV HROBRICET pRERIEE A LR (E
W5, 1993). 2T, ZONORRICET BHE (5
Wi, pH, MiFMRMEDMESH L, TRBHED TR, B
O, WY 2 JBEERE) Bfiok. TOHE,
B3 7 ~10HME, B (0°C) 352 &THIREITT
SETSRBZENTEEE . LML, FROGEE
s s &, TV VHRTIRERY 2 ) BOEREND
BN ERBROREEMENZ EnE, RHIMDR
RICEARmEEREEBRE D NE. 51T, F0KR
EOFRBEERRD, O ORBRBRBAONE TR MEE
BB L EN TN EHLNO THIE R EDTE
AR EOBEN S, REDDWITRREITER
RETDHENHS E)I, 2000).

(3)> hADHERETER S

EHNIIE hORERY VNVEFEELUTEETHS
I TR L, IE, HErERELTHEEENS
fBxDOESbEEL TS, ZOHT, TV IHAIR
HEBHZBICEENDEDONHNIINZF > EANLSKTH
5. 71)V=F > (B -hydroxyl- 7 -trimethylaminobutyric
acid) 13, HLWBREYICHEETZT I ) BEELE
YO—FET, B TR, B WRETHEY I
JBOUI L EAFAUNOEREINS. HIVZTF
2, BRIEEOI RO BY T ADERDARICL
B4 T, IERGEE N 5 DATPARICIIRAI R TH 5.
ERTIE, BEOBEETARET S Z & 0N,
BENSEBRTDU I RATFA U HE0NIEEHR
WCHEETBEYILC FA4T7V, EFI2BOW
TNMIDTHRZTHENMEREWZIRRD,
BHEL DT, 5WVIIEHICEWRE T 2 ERAN
HD. BETIE, £H, FRLREOBYHEAERMICEL
EFh, EPEERICRIEDEEN TR,

FINVZF IENEEORBICHATHD, ZOFE
I OMBMER E OBIRNEE SN D, FRAaHIIFS
ODECEENEEHBOREMERTHD. —F
HEHIIFTOE 8D EHERICEDATPOE
NN, BOH TRARAHEBafMEEL,
ATP/ fREES DIE M EITE DWW THEBMEF 82558
MBS DNDIFFRMERIIC T NTNS, BOAA
i, PEBBIUREHERANTOHNTSE, 345
ODEEANZFUOERBIZIEOHWHE (1,=0.9)
ERL TV IHAE @ 6umol/y) AHERN (17~
3.6umol/g) , A (I.1umol/g , W (0.7~1.3
Lmol/g) IHRTEBAIN ZF > SBNENE WS K

HMiT, ZBREER2ITOTHEEINRND

(Shimada et al., 2004).

IV AL, MOBRIENTRERWREATH 5.
ZOEREIANLEKEEDY ONIHE NEFOES &
FFUEY) NEETEINSTHD. SRIIENTE
RENZANOTERENSEBRURTFUIARSRN. 1
E A EDEWTEITE ETNDIMERNNDTIPUIER
LN—7R EICEENDANLGNEE, BE, FERE
DHE LD BINZ EBHMENTND, BOHREAZERT
VHRDOIATOECEE (6. 0mgp) &, 4 (1.9~
4. 1mg/g), & (1. lmg/g) HDWidE (1. 4~1. 6mg/g)
ICHARTIEHEITEL Y (Sekikawa ef al., 2003). F 7z,
BEBROEETIE, BELYV I HOEEKZS v b
WWE A5 &, FRBOEMENEERT, FEoa LA
FO—)LEEMADBRERIELSN, ZEdEAOHE
MRENZEICEDEHEZINT NS (Fukushima er
al., 1999).

E:l 33

AR BERY, JIRELRYE, WRBEEK
Z0E DEE, REBREQTENTIDETINK
Ufe. &7z, GO wiE—SEME, JtHhEERsEaEsg
HRBER, TV IR, LRAREEEREROE
BB, BIMAE, CBERECHIEWE
FEELE ZIAM5BILBLETEY. 72, &
FREOHE, REEWEEEXLEHEE KRB0
ERRICES BILBEL BT ET.
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Studies on the feeding programs for dairy cows considering
digestibilities of feedstuff in the rumen

Satoshi HARA
Hokkaido Animal Research Center,
Shintoku 081-0038
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FOREERELRNS EENEEZN LI®220IC
W2, W—ACKREEEZRRICREI®S Z & &2RHEIC,
A4 OBCERICH U THRELT 5B, BRER
IHBETHIENEETHSD., ZORITELT, #/Ek
DL >N BB IO & T 2 FBRETIT,
= A BEEE B I EHT 520 DEEE LT
AT Thol, £ T, RERLLUTRK(EE
LU, ZOFERFEREBLICHEEEZIIDONT
—HEORBEERL .

1. RK{EHDIRERLE

FAEDE—BHMEEE EHICHIEFT 2BOEEEL 25
TS —2 2 M (NDF), BB T R)VF R
THBIIN—AST LY R—Y ZADERE LTI 55
RENBT > 7 OiEREEEREL .

1) NDFOD#RE k¥

2EL EOWAFHIF 8HEEMHAL 4X 45T
FHkgik QLE/ED 2k, FRHPNDFEENILAITR
EIEEERN UL MERT, FryEDISYA
L —DEHESA L -DEEMLT2: 1 ELTHY,
NDF& BIZEEFE S HEAR DO EEZEX THEL
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Evaluation of softness of stall surface using a drop tester equipped
with an accelerometer

Keiji TAKAHASHI and Akira DOHKOSHI

Kon-Sen Agricultural Experiment Station, Nakashibetu, 086-1135
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Abstract

When a cow is lying down, increased blood flow to the mammary gland results in higher milk
production. Thus, to extend lying time, the stall surface material should be soft and comfortable. The
aims of this study were three fold. The first was to examine the difference in impact force of 11
materials, compared with concrete floor, sand bed and pasture. The second was to measure changes in
impact force of a rubber-chip-filled mattress after 1 month, 6 months and 1 year of settling. The third
was to measure changes in impact force of sawdust as bedding material. The measurement results of
the material impact force were as follows. For stall material, an 80-mm-thick urethane foam mat and
sand bed were the softest materials, with impact forces ranging from 917 to 991N; that of pasture was
1659N; that of the concrete floor was 8796N; that of the rubber-chip-filled mattress after 1 year was
2334N; those of the 30-mm-thick urethane foam mats ranged from 1149 to 2628N; and those of the
rubber mats varied from 3324 to 6295N. The impact force of the rubber-chip-filled mattress increased
from 1251 to 1516N 1 month after installation to about 1800N after 6 months and 2334N after 1 year.
The impact forces of 5-cm-thick and 10-cm-thick layers of sawdust were about 1100N and 600N,
respectively. To maintain a comfortable stall, the impact force of the stall surface should be decreased
to about 1700N, which is within the range of that of pasture. However, as it is very difficult to
maintain the softness of the stall by adding a 4-5-cm-thick layer of sawdust, softer surface materials
should be used.
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Fig. 1 Drop tester equipped with an accelerometer (mm)
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Table 1 Product classification of all types of stall base tested

Material name Product name  Thickness (tmm)  Upside Underside  Product supplier  Years used
Concrete floor - Smooth,” —

Pasture - Grass,” —

Sand bed 150 Smooth,”—

Rubber-chip-filled mattress Pasture Mat 50 Sheet,” — Corns AG One
Urethane mat A M100 30 Sheet,”'Smooth DeLaval New
Urethane mat B Norboco 30 Textured /Smooth Pureline New
Urethane mat C Foa Mat 80 Textured,””Smooth New

Rubber mat A Humane 19 Textured, /" Smooth Tuchiya New
Rubber mat B Ultra Mat 25 Smooth,””Smooth Tochiku New
Rubber mat C King Mat 30 Textured,”Smooth MSK New
Rubber mat D RM20N 25 Textured,” Spiked DeLaval New
Rubber mat E CS Cow Mat 30 Textured,/ Ridged Orion New
Insulated rubber mat Supreme 30 Textured””Smooth Tuchiya New
Composite rubber mat 50 Rough,Ridged Trial Sheet New
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Table 2 Impact force and G2/G1*

Materjal name Ave::;aa force (NIJIax G %%G) : Th(l;krz;: 58 Under side shape
Concrete floor 8796a 13542 62.9 — —
Pasture 1659b 1910 27.8 — —
Sand bed 991c 1518 5.2 150 -
Rubber-chip-filled mattress 2334d 2452 43. 3 50 -
Urethane mat A 1149¢ 1160 45. 2 30 Smooth
Urethane mat B 2611f 2628 48. 5 30 Smooth
Urethane mat C 917c 978 53. 7 80 Smooth
Rubber mat A 6295a 6584 39.9 19 Smooth
Rubber mat B 5609¢ 6009 59.1 25 Smooth
Rubber mat C 5173¢g 5375 46.8 30 Smooth
Rubber mat D 3578h 3638 47. 8 25 Spiked
Rubber mat E 3324i 3403 40. 4 30 Ridged
Insulated rubber mat 1454b 1500 33.4 30 Smooth
Composite rubber mat 2461f 3011 45.1 50 Ridged

a,b,c, d, e f g h,and i: Means with different superscripts differ significantly (P<0.01)

*G1, first impact force; G2, second impact force

Table 3 Measurement time and impact force (N) of rubber chip mattress

Measured stall

Measurement time

New install (40% increase)

After 9 years

A B C D E
2005/09 1251a 1501b 1516b 2326d 2358d
2006/04 1552b 1801¢ 1784c 2237d 2317d
2006/09 1467b 1722¢ 1687¢ 2399d 2276d

*A, end of stall line

a, b, ¢, and d: Means with different superscripts differ significantly (P<0.01)
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Fig. 3 Changes in impact force with thickness of sawdust
*Measurement value of Takeuchi et al. indicating
sawdust density of (. 2 and plotted in the same field
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Abstract
The effect of the live-capture of wild sika deer (Cervus nippon yesoensis) around Lake Akan

on the number of deer using the feeding sites was evaluated. Live-capture was performed between
January and March in 2005, 2006 and 2007. The number of deer using feeding sites between 2002 and
2004 before the capturing programs began showed little change or increase significantly as the years

passed (P<<0.05). After live-capture began, there were fewer deer using the feeding sites in March
than January, and the decrease was significant (P<{0. 05). In both 2006 and 2007, number of deer
determined by road census decreased each month through out the winter. Between 2002 and 2004,

there was an increase in the total number of deer in the winter road census northwest of Lake Akan.

After 2003, the largest number of deer was recorded in January each year on the winter road census.

Capture efficiency decreased in the site where capture had been performed for two years

consecutively. It was suggested that live-capture of sika deer using feeding sites was effectively

decreased the number of sika deer in the surrounding region.
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Fig. 1 Outline map of live-capture area.
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The number of deer at live-capture.

Year Capture arca Number captured (Capture frequency) Number of male Average
Jan. Feb. Mar. Total (Except fawn) captures
2005 No.2 - 23(3) 130(11) 153 (14) 20 10. 9
Div 77" - - 68 (8) 68 (8 10 8.0
Total - 23 (3 198(19) 221(22) 30 -
2006 No.0 39(2) 101 (5) - 140 (7) 19 20.0
Meakan 112 (5) 70 (6) 41(3) 223 (14) 26 15.9
Div 77 - 67(3) 52(4) 119 (M 3 17.0
Div 89 - 41 (6) 16 (2) 57 (8) 0 7.1
Total 151(7) 279(20) 109(9) 539 (36) 48 -
2007 No.0 - 55(D) 41(6) 96 (13) 19 7.4
No.2 23(1) 81(6) 31(4) 135 (11) 17 12.3
Meakan - 77() 37(5) 114 (12) 22 9.5
Div 77 - 78(6) 91(10) 169 (16) 10 10. 6
Total 23(1) 291 (26) 200(25) 514(52) 68 -

1) P
Division of forest.
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Fig. 2 Changes in the number of deer in 24-hour fixed observation.
Data are *SD. Different letter means significant difference with same year (P<0. 05).
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Fig. 4 Changes in the number of deer at 4 areas in 2006 and 2007 after live-capturing.
Data are & SD. Different letter means significant difference with same year (P<{0. 05).
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Fig. 5 Changes in the number of deer at 17 feeding sites in northwest of Lake Akan.
The first half: FH, the latter half: LH. The solid line is before live-capturing. The dotted line is after live-capturing.
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<0.05). 20074EDNo. 2 B & 20064 DTTHIEDEE
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AR EMEIZICBT DL O LhEE Z Table 2 1T
U=, FEBACHEERIC B DT, AR RER%
EBICHEIC R T, 2003FE2EREET B &, 2004
£, 20064F, 2007 ICBNWT, TNEFNOFEICHERE
D BN P<0.01), BRZ2006EIT AN @ HEAS
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Table 2 The comparison of sex ratio between before
live-capturing and after live-capturing.
classification year female male ratio®
Before live-capturing” 2003 2037 671 3.0:1I°
2004 2622 681 3.9:1°

Capture by the gun® 2005 96 41

After live-capturing” 2006 2540 576 4. 4:1°
2007 1725 504 3.4:1°

" The total number of deer by the route census in northwest of
Lake Akan.

* Permission capture by the gun was done in 2005

® Different letter means significant difference among years (P

<0.0D).
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Culm Laying Method for artificial marsh using
Phragmites australis (Cav.) Trin. ex Steud.
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Abstract

The purification process which uses plants in an artificial marsh to purify wastewater from
milking systems has recently been gamering attention. The culm-laying method was proposed by
UCHIDA et al. as a technique for promoting plant growth. Thereafter, the use of a Phragmites australis

(Cav.) Trin. ex Steud. colony to create an effective artificial marsh was confirmed in a short-term
field test in Obihiro, Japan.

The present study deals with the possibility of creating an artificial marsh with a Phragmites
australis (Cav.) Trin. ex Steud. colony using the clum-laying method in Hamanaka, Japan, a town
colder than Obihiro. An investigation of plant growth revealed that the average number of tillers was
2.0 in the 16th week from the beginning of marsh formation, and the flourishing of the plants was also
confirmed based on the number of lateral buds per unit area (m®) and plant height.

The results revealed that the low-cost creation of artificial marshes with Phragmites australis
(Cav.) Trin. ex Steud. using the clum-laying method could be successfully completed in Hamanaka,
where the weather conditions are severer than those in Obihiro.
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Fig.1 Pattern diagram of artificial marsh

Table 1 Concentrations of waste water pollutant
at training dairy farm

effluent standard wastewa.te.r at JA Hamanaka
training dairy farm

pH 5.8~8.6 6.1
BOD (mg/D) 160 352
COD (mg/l) 160 139
SS (mg/l) 200 105
T-N (mg/1) 120 17
T-P (mg/) 16 13

2. AVHEDOERAE

AL TIE I SHHEOER AL S UTREEE G
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T®H5. Fig. 3ITHAAALTZEI L DEMNEHIEL TW
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Fig.2 Situation of weaving Paustralis (Cav.) Trin.
ex Steud into palm sheet
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Fig.3 Lateral of Paustralis (Cav.) Trin. ex Steud.
in artificial marsh using the culm-laying method
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Fig.4 Change of the number of tillering per a
Paustralis (Cav.) Trin. ex Steud. at T1 to T3
shown in Fig.1
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A diet of the dairy products including 800 mg of calcium stimulates
the bone metabolism in healthy young women.
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mg/day & FREL, HEHL, AFLIINID2 5y AFD
BRI X 2 BERBNOZEEZRE L 2.
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FHEERT T 147 (EM18~28m) 604 L REFEZ
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FI T h800mgZE E AT A A EBHERT S
B OCABTAMREERT) 304, BERLUAVWE Ol
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OERAKELZ. AEROBEAGE BEKEORE
FIZLTWia, WMEICEEED OEEEEKEL .
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ks 3i) A0 ol

B 2 MRS ELEREEITO L&D, BF
B—N—THBBET NI T+ AT 75— L
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B KA .

AERICBE T HHET, BHBECDWTERGN
FEREDNH O TV, EROBREFIIBNT, &#H

®1 EBREBRBIOBRTEICBIIZ2HEREOER, AFE, MESIVOEHERICONT

H H ZEE(n=22) EERBHIAH EBRKTH
g& (cm) T N 159.5 £ 5.2 159.5 £ 5.2
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7 TEREEREFALT] OIS~2ROLFOEETH
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EERLEZET, AVITLANIDRNENDZ &
RO TRRWNEEZ NS,

RK2ITRLELDIT, BERY—I—THBBAPD
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4.5U/L) &N, 8 THQ0.TH3.TU/L)ICEE (b
<0.05) & FLZ, —HRUCLBER—HI—T5H
DY BMATIOMEREICE, EBRBEKBE (292. 3+
T8ng/dl) &EEAHET H (344. 060, Ing/d) ICEE (p
<0.01) ML, AZXTFHHNT L, FAMEE

THRTHOE LN aho 7z,

KI3WCARLELDIE, UEHRMSRFOH I Y
LZRIE LR, T METHERBIAHE (16.9+8. 1
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o 70 N w )5 20.7 + 6.2 22.4 &+ 5.6
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FRAFA TN (ag/ml) F A bR 51+ 1.1 5.1+ 1.1
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(nmol BCE/mmol CRE) arho—)VEf 41.1 + 15.3 55.2 + 30.7
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Surface flow constructed wetland for the treatment of dairy wastewater

Tosinobu KOBA, Tosiya SAIGUSA, Naomiti MIKI
Masayuki HOJITO, Yasuyuki KOUDA, Osamu SAKAI

Konsen Agricultural Experiment Station
Nakasibetu, Hokkaido, JAPAN 086-1135
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