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Change in milk compositions from cows during transition period from barn
feeding to grazing
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ABSTRACT

Fight Holstein dairy cows were used to investigate a
temporal change in milk compositions from cows during
transition from barn feeding to grazing. Cows fed mainly
corn silage during barn period and grazed 18 hours a day
during grazing period. Milk samples were collected during
3-day period in the barn period and 58-day period in
grazing period (1, 2, 3, 7, 10, 16, 30, 44 and 58 day
after transition) and were measured milk yield and
composition, fatty acid profile, retinol and [ -Carotene
concentration. Milk yields did not differ during transition
period. Milk fat concentration during 3-day period after
transition (4. 64%) was extremely high compared with
that during barn period (4. 14%) and during period 7 day
after transition (3.74%) . Milk urea N concentration
during 3-day period after transition (21.2 mg/dL) was
higher than those during barn period (12. 6 mg/dL) and
during 7 day after transition (13.8mg/dL). Fatty acid
proportions changed largely during transition period,
especially proportions of trans-11 C18:1, cis-9,trans-11
C18:2 and cis-9, 12, 15 C18:3 during grazing period were
2-5 times higher than those during barn period. Retinol

concentration sharply increased after transition, and once




=& M5k - kR - EH R -BE #- P BE - EE %R

decreased, then gradually increased. B -Carotene

concentration gradually increased after transition, that
during barn period was lower than that during grazing
period (4.8 vs 17.8 1£g/dL). In conclusion, some of milk
compositions sharply changed during transition period
from barn feeding to grazing. Those changes should be
influenced by metabolic change due to a sudden alternation

of feed ingested.
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Table 1. Milk yield and milk composition on days after transition from barn feeding to grazing

Days after transition from barn feeding to grazing

Pre’ Day 1 Day 2 Day 3 Day 7 Day 10 Day 16 Day 30 Day 44 Day 58 SEM P value
Milk yield, kg/d 25.0 25.2 26.2 26.8 30.1 28.2 28.6 217.6 25.0 23.5 2.8 0.12
Milk composition, %
Fat 414 ° 464 ° 4.62 ° 4,66 ° 4.04 ® 3.77 b 3.81 b 3.75 b 3.41 © 3.64 © 0.21 <.01
Protein 3.08 ¢ 3.16 ™* 3.22 b 3.25 ©® 3.40 ® 3.28 3.25 ® 3.23 b 3.21 b 3.17 b 0.11 0.02
Lactose 4.45 4 439 ol 447 b 4.46 439 % 438 % 451 ° 4.44 * 437 ¢ 4.35 © 0.07 <.01
Milk composition yield, kg/d
Fat 1.01 1.15 1.19 1.24 1.23 1.07 1.10 1.04 0.84 0.86 0.12 0.62
Protein 0.76 ® 0.79 b 083 ® 085 °® 103 ° 091 ® 092 08 ® 079° 0.73 ® 0.08 0.02
Lactose 1.12 1.10 1.17 1.20 1.32 1.24 1.29 1.23 1.09 1.02 0.12 0.08
Milk urea nitrogen, mg/dL.  12.6 ¢ 22.4 ° 21.8 ® 19.2 ° 13.8 «@ 12.7 ¢ 12.8 9 14.0 13.9 15.5 ¢ 1.18 <.01

@b d ¢ Means in the same row with different superscripts differ ( P < 0.05).

! Average of data during 3-day period before transition from barn feeding to grazing




=8 Msh - £ &= - EH

w8 - mAE e ik EE -

g A

Table 2. Fatty acids (FA) profile on days after transition from barn feeding to grazing

Days after transition from barn feeding to grazing

Pre! Day 1 Day 2 Day 3 Day 7 Day 10 Day 16 Day 30 Day 44 Day 58 SEM P value

Carbon number, % of total FA

< C15* 1820 ¢ 1792 ¢ 1580 ¢ 1529 ¢ 2128 °  20.90 ° 1839 ¢ 1883 * 2146 °  20.85 ** 0.86 <.01

C16 3546 ° 8333 % 2875 % 2742 @ 27.80 b 2688 <  26.00 ¢ 2685 < 2047 °  30.07 ° 0.93 <.01

z C17? 3869 ¢ 4120 @ 47.00 ° 4896 ° 4041 ¢ 4234 % 4595 * 4508 ® 4017 < 4045 1.42 <.01
Saturated and unsaturated FA, % of total FA

Saturated FA 64.90 * 64.22 59.09% 5710  58156™¢ 5652  55.811¢ 57.09%0  60.74° 60.47° 118 <.01

Mono-unsaturated FA 29.30 ¢ 29.92 ¢ 34.34 %  36.34° 33.08%  3533%  36.39° 35.58 ¢ 32,07  32.71° 1.07 <.01

Poly-unsaturated FA 2494 2.62° 3.14° 3.18° 3.98° 5.03° 4.37° 410" 4.13° 3.85° 022  <.01
Isomer of C18, % of total FA

Stearic acid (C18:0) 12.02%  1365°°  14.81° 14.86 ° 9.874¢ 9.64¢ 11.97% 1185  10.68>¢ 1042 052  <.01

Oleic acid (¢s-9 C18:1) 22.61%4 2232%1 2491  26.91° 20.29 ¢ 21.33%  23.42% 2392 20721 21.78 ¢ 1.07 <.01

Trans-vaccenic acid (¢rans-11 C18:1) 1.21° 2.21°¢ 372 3.58"° 5.56 * 5.72° 5.74° 477 422" 3.94° 041 <.01

Linoleic acid (cis-9,12 C18:2) 1.48° 1395 197« 1.25¢ 127% 186" 1315  131%  146%¢ 140> 008 <.01

Conjugated linoleic acid (cis-9,trans-11 C18:2) 0.43°¢ 0.62° 1.06° 1.09° 161° 1.80° 2.01° 1.83° 1.67° 1.66 ¢ 015  <.01

a-Linolenic acid (cis-9,12,15 C18:3) 0.30 © 0.32° 0.45¢ 0.50 0.64° 0.80 ® 0.66° 0.61% 0.63° 0.50 005  <.01

05648 \Moans in the same row with different superscripts differ (P < 0.05).
! Average of data during 3-day period before transition from barn feeding to grazing
2 Sum of FAs (carbon number from 8 to 15)

3 Sum of FAs (carbon number more than 16)
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LB L THEEICE N D /2 (Table 3; P<0.01). V7
A4 UBEIOETFIOFUORERIT. TORLER N
ORI 5N S 2ERETHR L, B- 0T P FRIL
DB HBEPNT LR L. HEHBESE BITITEE N
Ho6EREXTLERLE, LF/—IERE B
B b ERMC LR U, HEBRA% 2 B3I U3 HE
iEFWHoRF 2EEEEFTERALE L
0.01), LF/—IVEBRIZOE—EETIZHDD,
H B RE216 A B AR S WO 2 5 T <H#R
L7,

Z8

WE E A1 L—UE, HEFAREOEVWIERE
PHAERC KT IEEEMNAN L e HEIEZ<DHD

(e.g KOLVER and MULLER, 1998; BARGo ef al., 2002).
FEAEDIRET, WHEFAERITMRE EERGE LEE
W SR LT BRERMELS LEEEDBEN D
TEREINTND, £ SFRVEED S KBRS
~NOBITEH (Keiry ef al., 1998) . fdfAzEN 5 &6
WHRIENDITIER (Barco ef al., 2004; ELGELSMA et
al., 2004) BIUPFOWHEDOBITEE (KuaNAL ef al.,
2008) ICBWIHHLEOEEEMEITLZHETH., &

Table 3. Retinol and carotenoids concentration on days after transition from barn feeding to grazing

Days after transition from barn feeding to grazing

Pre! Day 1 Day 2 Day 3 Day 7 Day 10 Day 16 Day 30 Day 44 Day 58 SEM P value
Lutein + Zeaxanthin, pg/ldL. ~ 0.78 © 0.80 © 110 ¢ 138 ° 1.29 ® 0.91 d 118 ** 1,05 « 1.06 113 011 <.01
B-Carotene, pg/dL 477 °© 4.89 °© 6.88 © 9.19 © 1806 * 1830 ° 2124 ® 2771 ® 2811 ° 2541 ° 2.56 <.01
Retinol, pg/dL 29.2 ° 43.6 ° 54.9 56.1 © 51.2 410 ® 54.4 ® 53.2 ° 50.3 466 ° 2.7 <.01

b4 ¢ Moans in the same row with different superscripts differ (P < 0.05).

! Average of data during 3-day period before transition from barn feeding to grazing



& VIR S BB OBITREIC BT 2 E RS OES)

W D TMRAG 50 & EEAEABIT L2546, |
IR U, IR 5 S WEE O TMRIE 5
ANBIT LRSS AEMENL 2 ERETN TN S,
—%h. ARBOBETIE. FNOMCHLBICHEERE
<. K FTRETO RSB S RE, LR
B5ED— I BT ELRVD, ETHEDLL T
EEFEWRCHEBLES 1 1 BEOTMREZH S L -
RBNE L, WHEFEBENOBIT TAEMETLAEDIZ
LARDIERTH B, SFIVEHB I OB & B
HEEIEIENZ N, U IRREEHICHZ DRE
Rl ER 5 LEHEB T, BITREHORLEDOEHIT/N
E N0 7= (BARGO et al., 2004; KHANAL ef al., 2008), Z<
ARERD &L DI, AR A & 7 BIREEE THF L8B4,
HEIWEFEED S B EOBITRICB I 2AE DK
TN ENTHAS,

AR T, BPRmESE B ZRE. SRWE
EHBRU T, BB ORI ERIIE<, A ERE
BFEERDOEMZR Uz, RRBROAIEHRB L4 pE
BOLET, LEOLHNKENE S Z2REMmoRR
AR & — B 9T 5 (Kery et al, 1998; KoLvER and
MULLER, 1998; ELGELSMA ef al., 2004) . AR ICH
TR EBLIOEERDOE T, BRI RIILF—
ARICEDAEDETRRER—KHTH DM, IF4E,
LN ARERIEN R DL BB INAEEREZ KT ST HK
EREBERTHDZENRINTWVD (JENKINS and
MCGUIRE, 2006), Z3UIFIRITHTHIVA T Z AR
AT % &, HIETOCI6E TOHBIEIR S
REHET 22D TH 2, AlBBLIMOKE
(KELLY ef al., 1998; KHANAL et al., 2008) TH, &N
BN O FAENOBITTAF DY J — IV D
SRR E ST R EEML =, ZHTEK
BHIZEENDIEIFEEDS0M 5 60% 280 J L VEBETHD
(WALKER et al., 2004), —EAREE TOKEREMS
BEEZITD2H00, & NAREMIEE D E K
REN7-7=8 TH 5 (JenkiNs and MACGUIRE, 2006) . Ji%
WEERIC BT 2 AMERET O F BRI LM
B DL EBERTHZ 5L, ZOHLEBROE T2
STEIBRETH S,

T, BEYWEBICE NI AR, FEiRE L
EREENEDSNDCLARZT DHIATH D ~5 >
A-NTX B, a-V L UBENER SN, RS
TINSDOIEHEBEOEENKESEBINT S I ENHS
MMTT2o TS (CLancy, 2006) . S WM S B
FENOBITRHIIC BT AR OEE Z2MF L2k
79 (KeLLY ef al., 1998; KHANAL et al., 2008) TH, Z
N5 OIEMBEE S SBITRMHE THRARITRD, £0
BRETHNEZHTBVTNS, SFVEFIENS K
WA NI BT X ¥ /2KHANAL et al. (2008) DA Bk
T, bSCR-NIEVEE, CLABLUY J L VB
WEBTH20ARE TEAVHD 2205 45 L HBRITR

D, HRATHBITERRKELLY et al. (1998) DRETH
BAT 3EMBICIIEFE WD 2 05 3Bk T &
PEEIN TS, REBRTIE. BITE100 5163 5]
BTINSDEHBESIIERIIRED., Z0#HbE
R L7z, FRRIC, MBEAETOFATHEMTSZE
NESNEHMENTNWS 8- 07 EEE RO E
i L U TRAEICET A ETOAKEE
Mo T BB ITHRIOEREE TRAMICEL, 20
BbE<HEB L.

LLEDRERMN S, EEWEEN S REEEAREIC
BITE V256, ko LB EN 5 IR ZEICR
BNEE UZE T 5 E T, B S LR RE
DHETH D ENHERE N, ZHIMORBEE L
BIFT—HT 20, BEBTEEABMOE#HITONT
BMOBE TIXELAEMN SN TV (KELLY ef
al., 1998; KHANAL ef al., 2008) . AFHER T, BT
#% 3 HME, &EWHI NI ORI & g LT,
FIER %, CITU EOBIHEEEB IOV F /7 —)ViE
BEORERZ EENA SN, LR TONIESRITZA
FT7UE (Cl6) ETULMrEHREINANnED, —i%
BT CITLL L DRERGEE 13 AR R SR D IR IAEE & ST
%, UL, MBEHROIBHBETHD 5> Z- N
I B, CLABXTUY J L ERITERRA BN L /=
ZEMS, AEBRICBUIBCITU LD IEEEEI& D
IR BROFEEIIBZDT5 N, BIERET h—
VARBAOAFITIT, RBEIBE. BV B
DFEZE IS EINHH 5 3177 (VAN HAELST et al., 2008), 2=
RBTH, BAE3HAMEBATYY VEBRLUAF L1
CEEDEMMNA SN, O ENSEEHETE 3 HE
CARB DB RSN Z SIS TH D, FIEIC,
ZORHIOREARL F 7 —)VIRE OIS B
BHEINTWELVF /=L B-horHk
DbDEWRTE, KEHOEBBEZEMIT S, i
BT 3 HE O R REENRE O B
BOFELIZIEZ D6, FIRICBISZT7I BN
OEFEMNER LB EHMETHA D, INH DB
B1T7t% 3 HEIDARD OEEN S, ORI —RKH
BRIFINF—-RERBICH-> 22 L3EGICHR SN
5, LLAns, ZORRANKHEBREOARIZ
£B5H0N. REBNTOMLBBEEIIHETER
Mo T=Dh, EANOABAIIETERN O TZDONITD
WTIEARBBROKENS ZNLL LOBRIIAVETH
5,

PUEED. SEWERED S HIEHCE T IR B
WEBRIIBIT IS, RS OEED 5 R ZE
I ERARBDEMET 2 £ TIC 2 BRREEIINETH
BZENEHLMNE R, £ AIRIAE. JEIAEEE
B & O R FEENEE 0L & BT %A
RIS — A0 TR ILF — R RAREEITRE © 7= T & AHERI
ENF. ERBTHWE—RWRAEL NVDO4HT
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5., TRNF—FRREBCHIPTVWAEL N)LOE
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PR T O EMER FNfER) I L MRS
DERFED AN XL EMRAT 2 -0 OEBERH R
%15 % 7= 8. Feeding Station (FS) PN T DR EAEYFERIN
WOWTHRE Uz, SRERMEREAEZ S DILER A
@%ﬁﬁ%ﬂw 5 DDOKMHE (0. 25ha) Z2HRE L. &KX

Z1 AT D 4EOMMEEZ Hh e Liz. BRITH
%t7ﬁﬁ%7fﬁw . BB EFSL RV TR L
2o FSHZDDONA FEIZ 1 EOADEIENE <
(29.3%). FSTOMERMIZ 2 BUTOEISHEMN D
7= (19.7%) . fEYWREZ & ORIVEEKIL. X7 (0.504),
T aYH0.825). NTRZVD(0.3714), T XkF
0.353), 1 Y AHTF(0.327), / 7F(0.350) BLT
Z DDA ZEBHEY (0. 555) Trr <. TZFSHICBIT
LIVIaAYPHRY, IYIFTH+IXeF, Ivay
PANT RV, AFHI XEF, AFINI RV D
DR AEOBICH T 2 BIRBERAE N o 7z AR
RHEEZ B OMMICBNTHIREEIL. HEBIIFSE2EX
A5, FSAICBWTAFRI Y IV 2HLICEE
DERLEYEEEAEDETHREL TV A AR
REENZ,

ABSTRACT

This study was objected to determine the plants species

selection at a feeding station (FS) for Hokkaido native

3 201142 A23H

horses grazing on woodland pasture. The experiment was
carried out for five days on the woodland pasture in
September 2009. Four Hokkaido native horses were grazed
in five sites (0. 25ha/site) and their grazing behavior was
recorded by VTR-CAMERA. Plants species grazed,
number of bite and residence time at a FS were measured.
The percentage of FS with one bite was the highest
(29. 3%) in the total FS observed. The percentage of FS
residence time less than 2 second was the highest
(19. 7%) in the total FS observed. Index of Preference
(Pf), calculated from bites of plant species in a FS
according to Duncan (1983), for seven plants species
(Carex leucochlora(0. 504),
Phryma leptostachya (0. 374), Polygonum filiforme

(0. 353), Acer mono (0. 327), Adenocaulon himalaicum
(0. 350) and Gramineous plant (0. 555)) were higher than

0. 301, indicating that horses selected these plants species

Sasa nipponica (0. 825),

more than the expected. Pf of five combinations of plants
species (Carex leucochlora + Sasa nipponica, Phryma
leptostachya + Sasa nipponica,Polygonum filiforme + Sasa
nipponica and Phryma leptostachya + Carex leucochlora
and Polygonum filiforme + Carex leucochlora) were higher
than 0. 301.
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T < S ALEERER CAIT. fER) 2 izt
MBERMTON T &z, LEE DR OMRIZIT S
HafhE URBEMREEDD D & EHOEMMNES
THREMEEODODONFEEL., TNETICYYEE
Rl & BB TOMER ORRTE. IR
RECHEERIZET AN TON T E & (Kawal ef
al., 1999, SHINGU ef al., 2000), £7=. FIEEIXZH D
FEYIANIRAE T 5 PRI 12 B W THEER O % IR
BICERET D Z EAMRINTNS FEES, 199),
BEZFH LB REE T O Iid, A
RERBEZR KT S IROWEYR B 552 WL S0
ERHD., ZODHBEROBRREDOAI=ALE
BHSMITDREND S,
BHRFWORBITHO AN AL EEET SFIEE
L T, f78)% Feeding Station (FS) IZ & L THRHTT 5
HEND 5, FSERERBYIFIIEZE ) XTI
BTELHEMTH D NoveLLE, 1978). FSHODITEID
BN —HORRTEERD &M D, FSHALTITE
RS A K DIREICEET S —HEOBREN R
TEZHDEREINTNS, KRB TIISREME
A Z S DR TORMEROBREED AN XA
B HEBRHNREED 20, FSRIZBIT5N1T M
BIUEREREYREI DWW T 21T 77,

B KUHE

BTt ERFEIL S EYE T « — ) REER
& — (FSC) B NIFFEHRN O IL M 2 EAK &5 55
RIB R T20094E 9 AiC 5 HEfT- 7=, BB, F
HABNOMEREH T 7 A5 FABEIN TV SIS
FOfERS 4 5H (LB % 3 5H, MRS 1 58, VIR E421. Ske)
THO., HEHRBHAIC0. 25haD XE 5 » Fr (1 ~5
X) 2EKBMERANTHEL. HHRORBIKL 2.
FRENOFEBOMBETIC ImX ImDI R —
M ERAWT 1 RKEIZD & 10 SR EY) 2 HilE TN 0 B
D, INS2EFEHNICH)U-REEZAIEL =, Y
BT INI60°C TRIFMMEES . ImmDA Y
J—2 2@l aEdImL. B8 OM). By
(oM., & > XUE(CP). T —P x> Mk
(NDF), EE5 4 —2 x > M (ADF) B X OB 5
¥—Yzx MU ZADLDERZAIEL
DM,OM,CPE & O 43 HT1ZAOACH: (AOAC, 1990) 2 7€
V), NDF. ADF$ K UADLE & D7 HTIEVaN SOEST et
al. (1991) DHETIF- /=,
THERIRE T L2y, EEBoReTE% 1
BHICDEND T ORFT1IHEDZDIERICRD LS
WIEFICT P IV EF F L J—4 (SONY DCR-TRV
K) THRETSEEHIT, N1 R EITREL-EY
DEEZETAOY I RSy I ICEETREL
oo MELEBREI. EFHRERY 7 F2HWTH

e #

v

BENFSEZRENT 3 L ICRGE 0B L, FSNTHRE
UZe DR &2 DNA MEEL FSHZD DN b
BB K O FSHITER R 2 M4 U 7=,
BRELUHEYED L OCEYOMAEDRITHT 52
AT DWW TR T IZ R 3 Duncan (1983) D E IR 5 4K
(P &2 A WTE R L 7= (Pf=0. 301 TERMEZEF T 3),
Pf=log (U/A+1)
RIS 5 RN E RO 256
Ui=88 1 BN =0 0N MBI Ui
DN NS ED D EE
AI=RKENOBHEFERERICH U T EYREID S5

FEE (DM D&
Y DA D (Y TEa & Y TED) I KT %R
zRkd 555

Uc=8% 1 RHEO2FSIZR LEH O AEH
FRFC B S NZFSOE &

Ac=HAEDEEBRT 2HEY Ea, b HHE
iz 59 5B FEEE (DM) OfF

BRELUEZR

EREOEYER OHERE L FHHEFEEZRI]
IR Uiz, HBRX 5 »Fr COEBEEEIE. A5 (TF X
%7, Carex leucochlora) 7% 2= & D25.8%. &I VN Y
(Cacalia delphiniifolia) 7818. 8% L & WEI& 2 5O, ¥
53 (Fern) ¥ Y'Y (Sasa nipponica). 7 v FV D
(Pachysandra terminalis) T2 EH38. 0~11. 2% 12E., 17
2 W )N (degopodium podagravia). 7 X J I W N
(Sanicula chinensis). X X & F (Polygonum filiforme)
INT. R 2 77 (Phryma leptostachya) . LJ1 I F 74
(Laportea bulbifera). 7 % U 3 X 71 (Chloranthus
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ABRX 5 y I TOEEEIEIE. X5 h36.9%, v
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Table 1. Herbage mass and average composition in five experimental sites on woodland pasture

Sitel Site2 Site3 Site4 Siteb Mean
gDM/m> gDM/m? (%)
Carex leucochlora 3.3 2.9 1.0 11.3 16.9 7.1 (25.8)
Cacalia delphiniifolia 5.1 7.1 4.9 1.7 6.9 51 (18.8
Fern 2.9 3.5 4.0 2.0 3.0 31 (112
Sasa nipponica 0.8 2.0 3.3 0.3 5.3 23 (8.6
Pachysandra termina 0.9 4.2 2.8 0.8 2.3 2.2 (8.0)
Aegopodium podagrar 0.7 0.8 0.9 3.8 0.4 1.3 (4.8
Sanicula chinensis 0.3 0.2 0.6 3.2 0.7 1.0 3.7
Polygonum filiforme 0.7 0.6 0.6 1.4 0.6 0.8 (2.9
Phryma leptostachya 0.6 0.9 0.8 0.7 0.4 0.7 (2.5
Laportea bulbifera 0.9 0.1 0.5 1.6 0.1 06 (2.3
Chloranthus serratus 0 0.5 2.3 0.0 0.1 0.6 (2.2
Cacalia hastata 1.6 0.3 0.1 0.1 0.3 05 (1.8
Polygonum thunbergi 0 0 0 1.0 1.3 05 (1.8
Acer mono <0.1 0.9 0.9 0 0.1 04 (1.9
Cryptotaenia japonics 0.2 0.2 0.3 0.5 0.1 03 (0.9
Adenocaulon himalaic 0.2 0.3 0.1 0.1 0.1 0.2 0.5)
Gramineous plant 0.1 0 0 0 0.6 0.1 (0.6
Total herbage mass 18.3 24.5 23.1 28.5 39.2 26.7  (100)

Table 2. Percentage of plant

species bitten by Hokkaido native horses grazed on woodland pasture

Sitel Site2 Site3 Site4 Siteb  Mean
%

Carex leucochlora 42.7 45.7 15.1 53.5 30.5 36.9
Cacalia delphiniifolia 22.3 10.6 15.6 4.5 7.4 11.8
Fern 0 0 0 0 0 0

Sasa nipponica 8.4 29.0 45.2 11.9 50.3 30.3
Pachysandra termina. 0.2 0.1 0.3 0 0 0.1
Aegopodium podagrar 0.7 0.1 1.6 0.1 0 0.5
Sanicula chinensis 2.3 1.0 2.2 2.9 0.8 1.8
Polygonum filiforme 6.0 3.6 3.4 7.4 0.7 4.0
Phryma leptostachya 9.6 3.9 6.7 2.4 0.5 4.5
Laportea bulbifera 0 0 0 0 0 0

Chloranthus serratus 0 0 0 0 0 0

Cacalia hastata 0.8 0.2 0.7 0.2 0.0 0.4
Polygonum thunbergi 0 0 0 4.7 3.1 1.5
Acer mono 0.4 2.1 5.4 0 0.1 1.7
Cryptotaenia japonice 2.1 0.3 0.4 1.3 0 0.7
Adenocaulon himalaic 0.3 0.3 0.8 0.1 1.4 1.9
Gramineous plant 0.6 1.0 1.1 1.2 4.9 0.6

3 KiC& > Tid0. 3012 FEISED H > 2% FRO
SEEMERR0. 301LA E & B EWEEZRLTHD. 2V
IFHEED N5 OEMITHT BEIREITE W & ¥
BaEnsz, FXEETORREROEWT. BRELK
DI BENEYHEOEFERITE > TN MEMEEL
EEDELEEZLND, BIZ5 K TEIBROEFERD
ENI VYOS OBRFENEL, FENIVITFHIC
Eh L, fOXETREFERIEN > AT PRI XL
FBIUNI EZ VDA MBHMIZD Mo
FZEMNS, IV OATY R0 EHBERREOEWEY OE
ISR DML O XE I KL RES 5 N FReEdd
5,

FoEE 5 (1998) 3eR4s L - MR O IR R MEYTE &t
TBHE RY, SYATFTBIUZOMDA XREY
OERMENEN I ERBFAFETH> . LALID
KRB TIRARBERRD, ATAYYVTOREEEN
Eho T, ZHUE, FRES (1998) OB CRIMES %
10 1 DDJE W (4 ha) DX THRBL 7= Z &1
ERTBEEZONS, Tiabb. FEZES (1998) O
BTl B R O RGEIC & DRI O B W EYE OB
BEEMHD L., EBHREORWEY THEEOBER
BEORTEEDITEHERI 2 2ERVWRNIZH oz &
Zzions, KL, ARBRTIZ1I BT DERD
KE TR T 0. &0 BRFERO S WEYRE
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Table 3. Index of preference (Pf) for plants species of Hokkaido native horse in sites 1-5
on woodland pasture (0:no bite, -:no exist herbage)

: Sitel Site2 Site3 Site4 Siteb5 Mean
Carex leucochlora 0.541 0.707 0.663 0.373 0.234 0.504
Cacalia delphiniifolia 0.265 0.143 0.243 0.245 0.1563 0.210

Fern 0 0 0 0 0 0

Sasa nipponica 0.614 0.807 0.761 1.153 0.789 0.825
Pachysandra termina 0.015  0.003  0.012 0 0 0.006
Aegopodium podagrar 0.073  0.020 0.155  0.004 0 - 0.050

Sanicula chinensis 0.421 0.356 0.2656 0.097 0.169 0.260
Polygonum filiforme  0.415 0423 0.370 0.406 0.152 0.353
Phryma leptostachya 0.600 0.328 0.462 0.293 0.189 0.374

Laportea bulbifera 0 0 0 0 0 0

Chloranthus serratus  — 0 0 0 0 0

Cacalia hastata L. sy 0.038 0.057 0.372 0.150 0 0.123
Polygonum thunbergi  — - - 0.379 0.290 0.335
Acer mono 0.592 0.213 0.380 - 0.123  0.327
Cryptotaenia japonics 0.5632  0.184 0.114  0.254 0 0.217
Adenocaulon himalaic 0.102  0.079 0.449 0.155 0.967 0.350
Gramineous plant 0.461 — — — 0.649  0.555

Table 4. Chemical composition of plants grazed by Hokkaido native horses on woodland pasture

DM OM CP NDF ADF ADL
%FM %DM
Carex leucochlora 27.7 87.3 14.4 61.7 32.5 4.3
Cacalia delphiniifolia 13.6 87.8 16.3 46.3 36.8 10.8
Sasa nipponica 38.9 85.7 16.0 62.3 32.8 4.0

Polygonum filiforme  14.8 87.5 15.3 44.6 30.1 6.8
Phryma leptostachya 13.7 88.1 15.8 44.6 34.5 12.7

Cacalia hastata 16.0 86.5 17.0 33.0 25.5 8.3
Polygonum thunbergi 15.7 90.0 18.9 50.5 31.1 7.2
Acer mono 31.1 91.3 16.4 46.0 30.2 11.0

Cryptotaenia japonics 13.1 84.6 13.2 42.6 34.7 7.7
Gramineous plant 33.8 88.2 14.4 62.3 36.0 6.1

Table 5. Index of preference (Pf) of combination of two different plant components grazed at a
Feeding Station (FS) for Hokkaido native horses in sites 1-5 on woodland pasture

Sitel Site2 Site3 Site4 Site b

Sasa nipponica + Carex leucochlora 0.849 0.973 0.998 1.037 0.416
Sasa nipponica + Cacalia delphiniifolia  0.489 0.215 0.391 0.530 0.306
Sasa nipponica + Polygonum filiforme 0.927 1.203 0.943 1.236 0.642
Sasa nipponica + Phryma leptostachya 1.029 1.021 0.905 0.734 0.369
Sasa nipponica + Cacalia hastata 0 0 0.367 0 0
Sasa nipponica + Cryptotaenia japonica 0.980 0.461 0.320 0.798 0
Sasa nipponica + Adenocaulon himalaicu 0.293 0.163  0.963 0 0.373
Carex leucochlora + Cacalia delphiniifoli: 0.547 0.404 0.635 0.213  0.096
Carex leucochlora + Polygonum filiforme 1.078 1.322  1.307 0.820 0.381
Carex leucochlora + Phryma leptostachy: 1.356  1.193 1.362 0.654 0.394
Carex leucochlora + Cacalia hastata 0.079 0.346 0.726  0.262 0
Carex leucochlora + Cryptotaenia japonic 1.195 0.731 0.406 0.613 0
Carex leucochlora + Adenocaulon himala: 0.221  0.647 1.690 0.292 1.015
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Abstract

To investigate change of moving distance for dairy cow

ZH 20114 3 A14H

on flat pasture, we observed moving behavior of dairy
cows from June to September in 2006 (exp.l) and from
June to August in 2007 (exp.2) on a dairy farm. Moving
time and distance were measured by GPS. In exp.2,
moving was separated grazing and only moving by
libration sensor. Means of grass height were 11.2 and
10.4cm in exp.1 and exp.2, respectively. Means of herbage
masses were 1.2 and 1.3 t DM/ha in exp.l and exp.2,
respectively. Total moving times were 9.1 and 11.7 h/day
in exp.1 and exp.2, respectively. Total moving time in June
was longer than that of August or later month in expl (P <
0.01) and exp2 (P < 0.05). Total moving distances were
5.3 and 6.8 km/day in exp.l and exp.2, respectively. In
exp. 1, total moving distance was longer in June than in
August or later month (P < 0.01). In exp. 2, total moving
distance was the longest in June and was the shortest in
August (P < 0.01). In exp.2, ratio of moving for grazing to

total moving was 88% for time and 86% for distance.
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Figure 1. Contour map of the pasture used in this
study; ¥¢= cattle shed.
Broken lines are contours. Values over
broken lines are altitude (m).
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Table 1. Date of observation, period of cows on pasture at pasture, times of sunrise and sunset, mean and highest
ambient temperature, sward height, herbage mass and herbage allowance in measurement days. Ambient
temperature was cited from AMeDAS data (Okoppe; Japan Meteorological Agency).

June July August September
Exp. 1
Date of observation 6/25-7/1  T7/17-7/24 8/14-8/21 9/9-9/13
Sunrise 3:45 4:00 4:30 5:15
Sunset 19:30 19:15 18:45 18:00

Period of cows on pasture

7:00-17:00 7:00-16:30 7:00-16:00 7:30-16:00

19:00-5:00 18:30-5:00 18:00-5:00 18:00-5:30

Ambient temperature(°C)

Mean 15.1 16.2 21.5 16.4
Highest 21.0 17.7 23.3 21.6
Sward height (cm) 6.1 13.3 15.7 9.7
Herbage mass (tDM/ha) 1.3 1.6 1.1 0.6
Herbage allowance (kgDM/cow) 650.0 906.7 623.3 377.2
Exp. 2
Date of observation 6/19-6/22 7/22-7/25 8/21-8/24 -
Sunrise 3:45 4:15 4:45 -
Sunset 19:30 19:15 18:30 --
Period of cows on pasture 7:00-17:30 8:00-16:30 7:005-17:00 --
19:30-5:00 18:30-6:00 19:00-5:00 --
Ambient temperature(°C)
Mean 13.8 20.0 21.9 --
Highest 18.3 25.0 26.9 -
Sward height (cm) 11.2 9.8 10.1 -
Herbage mass (tDM/ha) 1.3 1.2 1.3 -
Herbage allowance (keDM/cow) 719.6 665.8 714.7 --

Table2. Moving time, velocity and distance during a day (exp. 1)

June July  August September SEM P value
Time (hour)

All day 10.0 2 9.9 g4t 8.1° 0.5 <0.01
5:30-17:30 6.32 6.0 2 4.4" 5.6 2 0.4 <0.01
17:30-5:30 3.72 3.82 4,02 2.5° 0.4 <0.01

Velocity (m/min)

All day 10.5 9.4 9.4 10.2 0.3 N.S.
5:30-17:30 953 88Pb 89° 102°? 0.3 <0.05
17:30-5:30 12.82% 10.2° 95°% 10.1° 0.7 <0.01

Distance (km)

All day 6.32 552  47b 4.9° 0.4 <0.01
5:30-17:30 3.58 3.1% 23°) 3.42 0.3 <0.01
17:30-5:30 2.8 248 932 15b 0.3 <0.05

N.S.: not significant

a,b: Means with different superscript letter in each column are significantly

different (P < 0.05).
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AXODEMN- 7 (0.01), HHIOBBIFERKIL6 A
9 AKX DEMN D, (0. 05),
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Figure2. Moving distance in each hour of day (exp. 1).

NHol, BEAEDHTY HHEABROBEIEMEN K
bEMON 9 A TRERMOFROBEIRER RN
WA Hoiz. £ BMICBWTBEIRREO R
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Table 3 IZidBk 2 TOBERH, BEIEB L UBH)
REZ2RBHBIVCEEREH BRI OBENCHT
TRUZ,. BRI AR TIZ8 A TIRMOA
KD EM>E PL.05), B TIE6 BTHRHE
Mol (P<0.05). —H. EETR7 ANEBEL,
SAMNEBEN o P.01), BEBERMOAM
ZIIRBERMEFERETH o 2. BELN OB EIRERH
3. AOMITHEZT L, LAEMEETH o=, &
BERH OS5, RESERFFEN8% %= 5z,

BREEE. REBEEERIUVERELS OB EHE
EBIZAMOBEERA»oNho /. REBEIHEE L
BREDANOBEBHEE - HIZ, BRE D EMTEHWER
Zholk. FEEBEINOBHERIIEEBEHE X
Db 1~ 6m/minfREEN S,

1 H&EtoRBHERII6 ANRBEL, 8ATEH
HEMo 7 (P0.0), BEIOBEIERT6 A&
DHEM T PO.0D), BEZ8 ANMDODELDD
ol (P0.0D). BEEBEEEO B MZIIRBE
R & ERRCTH o . BELSNOBEIERICE B
2. 1HGEITEDAD lkm&—EFTho iz, BRE
BEEEIIEM TRBMLVEL, ZHICHUTEER
NoOBEIEMIPBELDE N>, BBEEHED D
B AREBHEEN86% E 5D T\,

ETORAREEL TEMICIIFMEFED 2EH, B
MTIZY B OEAZL ST A O 2 [E, BEFEREOR N
BEEN RO NSE, £ TORTY HFEABOBENER
HEMD7 (Figure3). 6 B & 8 R DY HHAEBE)
BRI AR LS OB BIERENZ < B N,

EE

1 HORBEIR R, MRABRAFE T8, 1~12. 4k D
HEICHD . RE2TIZZ DS 5BEBENI. 1~
11. 0B B T & o 7=. CHaconand StosBs (1976) &
Py — U —BIMAS ORENRRKZE10. 3FHTH oz &
LTW5, ¥/ McCARTHY et al. (2007) I3HEHEH23cnT
+ o i E BN DOHEEE 3. bkg/dayia 5 L 7 B
HICBIT B FINAY A RERAAD 1 HORERREA
9. 0RITH o= E2MEL TWND, FRBOKR
13, WAL OB T OB BN & U CIIEHERY7D
BETHoEEZLS5ND.

AREBO 1 HYEZ0 ORBEPERIMABRHE T
4. 7~T. 8kmiC & o fz. HAHFIZARNE - 2.4 (2006) T
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Table3. Moving time, velocity and distance during a day (exp. 2).

June July  August SEM P value
Time (hour)
Total moving
All day 1242 1222 10.6° 0.6 <0.05

5:30-17:30 7.82
17:30-5:30 46°

Grazing

All day 11.02
5:30-17:30  7.22
17:30-5:30 3.8°P

Only moving
All day 1.4
5:30-17:30 0.6
17:30-5:30 0.8

Velocity (m/min)
Total moving
All day 10.6
5:30-17:30 9.3
17:30-5:30 13.1
Grazing

All day 10.5
5:30-17:30 9.3
17:30-5:30 12.8

Only moving
All day 11.4
5:30-17:30 8.7
17:30-5:30  14.0

Distance (km)
Total moving

All day 7.8%
5:30-17:30 422
17:30-5:30 35°%

Grazing

All day 6.82
5:30-17:30 39?2
17:30-5:30 2.8%

Only moving
All day 1.0
5:30-17:30 0.3
17:30-5:30 0.7

6.6° 6.7° 0.4 <0.05
5.62 39¢ 05 <0.01

10.92 91" 0.6 <0.05
59°P 6.0° 04 <0.05
5.02 3.1° 0.6 <0.01

1.3 14 0.1 N.S.
0.7 0.7 0.0 N.S.
0.6 0.8 0.1 N.S.
9.6 9.4 0.4 N.S.
8.2 8.6 0.3 N.S.

11.2 10.2 0.8 N.S.

9.1 8.7 0.5 N.S.
7.8 8.4 0.4 N.S.
10.7 9.3 1.0 N.S

14.2 14.3 1.0 N.S.
12.2 11.7 1.1 N.S.
16.9 17.7 1.1 N.S.

6.8°P 58¢ 0.6 <0.01
3.0°P 3.3° 04 <0.01
3.72 24° 04 <0.01

5.8° 48° 0.6 <0.01
2.6° 3.0° 04 <0.01
3.22 1.8° 04 <0.01

1.0 1.0 0.0 N.S.
0.4 0.4 0.0 N.S.
0.5 0.6 0.0 N.S.

N.S.: not significant

a,b,ct Means with different superscript letter in each column are

significantly different (2 < 0.05).

BN IR 2 IE AR IR T3 2 kmfREE. RIS NEL
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~ 9 HDBEIERENS. 5~6. AkmTH > EWMEL T
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KOFEHS (2006) DL TIZNA FEENDIM S
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Figure3. Moving distance in each hour of day (exp. 2).
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Characteristic of lactic acid producing bacteria isolated from rumen content of
wild yeso sika deer (Cervus nippon yesoensis)
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Nippon Beet Sugar MFG.,CO.,LTD.
Inada-cho, Obihiro, Hokkaido 080-0831 JAPAN
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BOTHES L UEE OERSRER I NN, T
%Eﬁﬁ@‘%i*ﬂiﬁl%*%@kf%of:. FLEE & EEE O
ERENIKICE D S EEKE LHEY, 16SURY —
LRNABEFICED S MHFHERRBRZ T MAEY ORE
BEELZETAH, REiEStaphylococcus aureus & [F]
EINT.

wE

KBNS EMICHTT, BETY 0 (Cervus
nippon yesoensis) \IIREWNZ U WEE T TAERFBL T
W5, FEEENDPRRVHIFETIIEELZFAL, HER
EDEEMEHLNTLEOIHMFETIE, HlAE2LO<SK
DITHE, HEVo TN EFRETSZENHLNT
W5, 19914F 3 HICHET THRIRENBETY >0

28 20114E2AH7H

DIV—A> BE—8) NEWNSIE, EXRE 31
BH O, N, BRI N TN S (5T 5, 1996).
—h, BEI DN —AATRBT 5 FHEIREE
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AT, 200942 AN B 3 BT THIBRHT AL T
HWEINEFEL T HDI— A NEY & MEY D
BEREELUTHEAL, ABERBICERZY T TERKRD
DEEEEETHIEE L.

= A > EABAERBEOBRIZDONT, KAKED
W— A EFNTZET B &, Streptococcus bovisTHURAY
BEABEREELTHALGNTVS, J—AZRHATIK
HBIIHN I NI WRBER OB E U THE DpHO)
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DEBPBMLUWEARET > B— T ADORIEICEN .
LU, #EAREYITIE Megasphaera elsdenii®e Selenomonas
ruminantium?s & D76 BEEE BT IC & FLER 2
TN, FrRTOEF OB EOARENEREIND
78, HEBEREIII — A > OREINY — > D— %
FoTWabDEBELZHNT YD BE)I1E, 2003).

AWETE, N—ANEYEL O HEESNHERE



fhiE  BABA - AN FEE

REICDWT, FILAREBERKLUBEEARETOED
b, WA TRELGEE (AL TR ) o
EREEHELE. S5IRREMORSNEEKRICIDN
T, 16SURY —ALARNABGTICED < HEMEHRERE
FTWHAEMORIEEEKL-OT, ZTOEMERET
5,

MBI UHE

1. BEIV S HDI— A ABRYORERESE
EHRBICRIE L = L MR K 0V — A 5 %
WHL, NEYMOBRET T AF v 7Ny TIZHEL, -
20C ICHELzb0REEREOETEMBLE.
ISR 5 gRRML, ABHAHAKIMZMA THRE
DA P — (A ARELF K, HM-25%) 12775, 000 rpm
T 1ML, WEhLE BEERICRET 5HE
YIRS E2RA LD, BRI 2 — A 2 NEY
BB Lz,

2. AEBEREONBES KUTERE

= A ABYRRERZ, FLERE S EER M (BCPAN
TL—bMhI 2 NTH =), BAEE —-ALER
L, fAEICHENITC TSMEEZ2ITY, BE—1O
O=—QHABEREZBEL . SBESNZERICD
WT, I AREEELEFEMSEIC TREREZ
ok

3. BHEORE

SEEI N ERERAE{Z IV a—-2 2% G
w/v) , RURT L 20.5%, BERFTFR0.5%, HiEE<
TR0 LT KFI0. 1%, pHE. 5~6. 8} ITHERE L, 37
C TASH R B R 21T 0/, KEK, BERPICE
RS N- BB E 2HPLCIC X D #IE L=, HPLCIX
#ZES (1996) OFEEZBEZIC, TFLORMICTEMR
L7,

715 Iyt Shodex Ionpac KC-811X 2 (BAFIZE L)

VABEIR ¢ 2 mM @IEEREBIATR

BT LRE 1 45C

Beth#s @ SRS n R H 28445 nm

4. EHOERE
EARD16SY R — ARNABE T ZPCRIC & U #1g
U, € ODDNAREIL S| DfRF 21T DNAT — & R— 2
LFICTHEERR 2T /2. —HEORBRIE, #HXE4t
TUJANH » TRICTTROKMBIZIVERL 7.
DNA#iHi : InstaGene Matrix (BIO RAD)
PCR:PrimeSTAR HS DNA Polymerase (¥ 77551 %)
YA U —2 > X : BigDye Terminator v3. 1 Cycle
Sequencing Kit (Applied
Biosystems)

BIFE © ChromasPro 1. 4 (Technelysium Pty Ltd. )

B 7 Ry c 7RO 2.0 (57 )2V - F)

W#T —& X—X : PIRODB-BAS. 0 (77 J A
i)

HBREIUVER

ABEREONBIRE L THWERELY PO
A, TR, WEEATICDOWT, BEFRBNCREE L2 (&
1). 20094 2 A ICRRATS K OGIRRETIC Tt 5 5673,
20094F 3 HIC/ERHTIC THE 1 A S N7z,

x1 BEIVHOMR, HERL, HESH

R PR SR WISH gﬁ%gt
I JVhA M 2009/2/12 JE AT iR 12
IJThB i 2009/2/12 JERUT - iR 15
T hC i 2009/2/15 SIREITH =R 10

TJYAD M 2009/2/28 HIREHT RATZRN IEEA 10
IVIAHE i 2009/2/28  SIEEET ERATARIEA 10
IJIAF i 2009/3/1 0T ERBIR 4

HEEE OB A WY, BET S HA~FDI)L— A
CHEME D ABEREE AL, D
OERIZT T LR BREREZTORET A,
OIS ABEEIIATE, 75 ARMEREL 148 T
B0, BEHNCHZ &I Y ADUSNDEETY 5 A
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ICHIMURA ef al. (2004) DI T 2 HDI— A ND
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BT >N (Cervus nippon yesoensis) DJv— A NEMH 6 4yBEX N /- FLEE £ R O R

—HANT, MAEMIAER T HAREICK D AHMEDD
RESEML, TetOMEMEOMERERICEST
HRAVEHT 2720, FEOBEZMTERS N
REEW OBERHIL— X > NICBT BMED DEE) %
BHEL TS EFEWM N, LaL, BRRLODS
BES NIENORBERET 2 LT, MEHORH
EYEEEL TB ZERBLETHS.

K3 IABEMFEICKYVBEERTICERSNAE,
i, HEBROLHE

AR EHRE B (mgd)  FE (mgd)  BEEE (mg/dD

IV HA 12 312 % 92 L £ 19 28 + 19
IV HB 15 313 + 47 1.9 £0.38 32 £ 11
IV HC 10 358 + 96 4.1 2.2 14 =+ 20
IV HD 10 287 £ 39 4.1 + 2.4 17 + 22
TV HE 10 231 =+ 41 L1 £+ 1.4 35 + 18
IV HF 4 335 + 94 3.6 £ 2.1 24 + 33
HE + R ERE

DEESINERD DB, MOBME S i UL & E
BOEREBNEITE N o EEKE IRES (2 HF
DS SEES NZEK), 16SURY — ARNABERFDOHE
HEEF 2 EH LIz, DNAT —F N—Z LIZ X S
HRRBORER, REMKIIStaphylococcus aureus & FE S
Nz (&4).

B4 TUSAFDLHBENABERRRKO
HEMERE

AR Accession No. FHFZ (%)

Staphylococcus aureus subsp. aureus D83357 100. 0

AYT27530 98. 8

AB009935 97. 6

Staphylococcus saccharolyticus L37602 96. 8
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