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Plot No.  Area (ha)

1 1.8

2 1.7

3 3.4

4 1.7

13 5 1.0
6 2.5

7 2.0

8 2.5

9 2.0

10 3.0

11 2.3

12 2.0

13 6.0

12 Total 31.9

Street of Kita 24 Jo
11 9 7 5
10 8 6 4 3
2
~ -7 Barn 1
SN
L E—

Fig.1. Area and arrangement of each plot in the field of Livestock Production 2 nd

Division, Experiment Farm (1988).
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Table 1. Outline of utilization of each plot in the field.
Yearl) Plot No.
1 2 3 4 5 6 7 8 9 10 11 12 13
1980 P CG» P G C GG G G G G G
1981 P C P PG®» C G G G G G G G
1982 PG P P G C C G G G G G G
1983 P P P G G CC G G G G G G
1984 P P P G G CC G G G G G G
1985 P P P G G C C G G G G G G
1986 P P P C G C A G G G G G G
1987 p P P C G C A G A G G G G
1988 P P P C G G A C A G G G G
1989 P P P C G G A CAG G - -
1) From April to March.
P! Pasture for grazing, C: Corn for silage
G : Grass meadow, A : Alfalfa meadow, % : Renovation.
Table 2. Field areas available for each
purpose. Table 3. Yield of corn for silage.
Meadow Yield(fresh matter) Ratio of ear Plant
Year!) Pasture Corn “Grass  Alfalfa Total Yearl Ear Stover Total  to total length
ha t/10a % cm
1980 4.5 4.2 23.2 0 31.9 1980 1.92 3.24 5.16 37.0 240
1981 6.9 4.2 20.8 0 31.9 1981 1.79 2.95 4.74 38.0 226
1982 6.9 4.5 20.5 0 31.9 1982 1.98 3.02 5.00 40.0 245
1983 6.9 4.5 20.5 0 31.9 1983 1.96 2.77 4.73 42.0 219
1984 6.9 4.5 20.5 0 31.9 1984 2.02 3.02 5.04 40.0 245
1985 6.9 4.5 20.5 0 31.9 1985 1.97 3.39 5.36 36.7 230
1986 6.9 4.2 18.8 2.0 31.9 1986 2.52 4.41 6.93 36.4 255
1987 6.9 4.2 16.8 4.0 31.9 1987 2.05 4.13 6.18 33.2 261
1988 6.9 4.2 16.8 4.0 31.9 1988 2.38 3.82 6.20 38.4 246
1989 6.9 4.2 8.8 4.0 23.9 1989 2.08 3.97 6.05 34.6 261
Mean 2.07 3.47 5.54 37.3 243

1) From April to March.

2), 72, BB L UREFOBRL, SEEWE
AAOVEMHE Rl & U TfTh b % h -7 (Table
1, Fig. 1), #6 X TiZ, 1980 FEEH & 8 FHEE
L7tk F8XICHED, 1990 FETIFEETH S
(Table 1), 5 —Fi%, 1980 FE» LB 2X %
2%, BIXPL4EF-721%, B4Rz, H
EANE- T3 (Table 1), %4 Xi3, 1990 £
TS5EEOHMBFTHY, BEEHOEYHIE T
b, BREREL, FECL-TELRL L, -3
A =THZLLB=2—-FT R (F1H%4
VUM ET IS OMMBE 110~120 HD
LE A, Table 31283 10 £/ BT 5
BEF e 2 OREREOHRIZOWTRL

1) From April to March.

72.8%E 10 FEIC BT 5, 10 a 472 ) 0FHRE
125.54 t T, MEFEE AT 37.3% THh - 72,1986 &
EUMBE ML, $72, 2L 2RNENE
TLHEVRELLDTUh »72,% B, Table 3
WRLZEEIANRYINETH D, EBEOY A o
~OWE CHERERR) 3R 5,
BB DWTUE, 1980 EEIZFE 1 B L U4 K
# M (Table 1), W &»*4.5ha (Table 2) &
Beh - 725h%, 1981 F£EH 5 6.9ha & 7 - 72, 1983
FELMGE, £1, 2L U03XE2HEREL, BA
FTE-TWD, B, B, EEHMC X
011 DBZIZXGY, SiEREFIBL (w5, &
fEE LT, &A—F»—F7T7RERKICL, =2
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B LS FRENLDEH/E L BO, TLVT7 7
Fig. 2. Outline of roughage feeding.
Month Apr. May Je. Jy. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar.
Corn silage —_— <
Grass silage Sée—
Alfalfa silage b > —
Hay ra3
Pasturage ¢ >

1) From 1987.
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Table 4, Production and utilization of roughages.
Production Utilization
Yearl) Corn Grass Alfalfa Corn Grass Alfalfa
silage silage silage Hay silage silage silage Hay
kg
1980 190,775 156,880 0 111,289 190,454 102,377 0 80,524
1981 136,761 150,540 0 121,497 127,553 173,153 0 97,857
1982 166,700 124,675 0 73,710 115,347 125,854 0 103,875
1983 151,720 211,485 0 82,680 144,175 180,746 0 92,925
1984 187,780 164,285 0 55,770 153,425 159,292 0 94,947
1985 171,840 145,000 0 73,935 167,521 155,532 0 76,602
1986 212,190 129,865 0 107,220 228,562 130,857 0 96,501
1987 159,940 103,725 58,765 91,365 170,026 116,160 49,480 86,639
1988 172,000 110,310 62,630 48,240 2 212,433 104,386 46,717 84,242
( 68,800)
1989 188,645 75,810 75,725 88,674 2 177,119 83,110 78,940 93,386
(115,944)
Mean 173,835 137,250 65,707 85,438 2 168,662 133,147 58,379 90,750
(190,221)

1) From April to March.

2) Including purchased hay (20,560kg in 1988 and 27,270kg in 1989.)

L7 P RERE, 2FEHOYA LU L L TOR
BRMHZENE L, FE3~4BAYIY 24775\,
JEXH A 2izBVWEED Lz, 4 2 Ta %
o 2RI DWW TR B ELICRBLL 72,
B, BioficEILg, BRA S
L7724 Vv—o 5768 10, #AL
lZon Tt 1 BANEEE, BRFIZ2ENGEL
e L7z, XEEESL, BIFICEI—T A
L= oflic 1HFL LI 2 BMNEELHBE L
2o B, 1984 FELZ, a—H AL —DD
BHEHER & LT 7724 v —U 2 is5E T 5
B A I n—ERc&IT 2, B, 772y
AVv—2E 2FMNERELZHBE L2, UL, 1986
FEELRE, —fhico— YA r—vRiss5Toa
HA2 BRI,

Table 4 iz ER MR AEERE, FIAREZR
L 7zo MHEDEHI—FB, FEICE 205> THHT 5
BIEERMOLNE, KEBICHET5) 20,
HEEIZIE, FEFEENICEWYT, SERL VFA
BN ENWIELRINES,
WEI0ERICBIT S, a—rH A L —U DY
SRR 173,835 kg TH > 72, 1980 FALHT
3 (1980~1985 EEE) 13, TEMTEMEASRLD -
7z (Table 2)icbhhb b T, £RERIE, -

(1980~1985 F & 167,596 kg), LA L, 1986

FELZBIEHMHF 7 EFo 2 RNE»EL ko
72 (Table 3) Z & #mt T, 1986 FEELI,
HEREEIIE o7z (1986~1989 4 &+ 183,
194kg), 2 & ) ZRBEHMOER & L T, H#
IEHAIC & 5 LEDWEE, BRER - FHBFOEE
BAT DR 2 515, 1984 LI, Bl sHATH
LHMERMICETIRBR LML, KMy
AL —U SHRDOMBERIT 2, a—2 A4
L— o FI BB L 72 (1980~1983 4E EEE#)
144,382 kg, 1984~1989 £ ¥ ¥ 184,848 kg),
1986 SEEELIRE, P e v oL D ERICES T4
LV— U EEROMINA S - 2728 (Table 3, 4),
IORBREIIHMTE, Lo L, {EMAEREE
PEiEZEbL T W b, a—0F AL —1F
RRTREAKRTH b, 414, EfHENEMLFH
2T 5wy, WEEH (Y4 v) OB
Brs, krkhrWETHL,

TIATA Vv —VEERIE, TALT77LT7 7D
FIE Rt 2726, 4 FRHREROEREA L L
721986 E LUK < 4 - 72, (1980~ 1985 - FEF-)
158,798 kg, 1986~1989 4B T-#) 104,928 kg) . L
L, TLV77P N7 7377 A4 1L -2l
LT, FleHAVv—CRIAEN S, TR
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FAV—=DETNAT77VT7 79 AL —UD&ERE
R, UBiF T 77234 v—UEERE SR
I IEETH =72 (1987~1989 FE 77 2B L U7
W7 77 7HA L — U aEHEERT Y 162,322
kg)y 79AHAVv—BLUOT LT P VT 7Y
AVv—=—CnZFEICBTAHERICONTY, &
EEEEROHMERL, LL, EFENT®
ZEIC L AHBHEENE#IA LN T bbb,
1984 EFE LI 0 WAFLA 1 3§ A AR AR £ G s
IZBWT, BRI EMRE Lz, UETLD,
BEECBITA27IAYA L — VBRI L
fzo FHUIK LT, £ZFETIE, 3L —V
WA B OEEEERL S LT, LIRS OBED A
5, 1986 FEEFE TR /T A A Lv—T %, 1987 F
ELUBETLT L7 74 L —U %54 AL
BEPRIT, RFIBTLE 7724 —2
BIU7n 717704 v—CHHEEIZEZ
2. ZD& i, EmIC L AR AEEGOEMTH -
72hY, FEEELTAS L, BEIHEEIN T
72,
wEAERERIY, TNAT7 7L 7 7 OFEGT (1986 £
) Bl sER (1989 %) ok, 4 2%
MEAEEES - 22BNz, (1988 FEIH KW
M)VRELRWAIE -T2, THUL, BEET 4L —
CHRBET A>T 2BErHEEICETbL

D, BAHOBEANELZGMCAE L 2R, %
BEREEEE LTOBRB) 2ol 2
EThB, UL, BICHAFCHET L 1IEN
HREIAELTEY), BACEHL 2B, 0
Wiz B - 72, e, 1988 &2 20,560 kg, 1989 F
FEWC 27,270 kg 0 1 FAEGELBEAL 72, 8L,
1984 FE LD ER LM HRFIC BT,
PR L L THOMERIT TH -2 72e, FAEL
HEBICL2HARNEbIZNE {, 80~100 t
THRE L 72,

Table 5 iz FERDOBAFRAEFREZRL 72,
B%E 10 FHic BT, KFE Oz 2 RBIFED
72D DEBANFER WA I N T2, SFE
12 B B AFEEFHENFEEIL 77,266 kg TH
N, 205 bN#196% (74,091 kg) A igIEE*
BODPE—Fr2L7, TILT7PIT7 7~ F2—

Table 5. Utilization of purchased feeds.

Concentrates

Year! Formula feeds for T 2) Othersg) Total
lactating cows otal
kg
1980 61,984 102,818 2,280 105,098
1981 46,895 88,750 4,646 93,396
1982 45,569 76,808 6,635 83,443
1983 60,636 83,759 2,340 86,099
1984 45,458 76,700 5,530 82,230
1985 37,306 68,021 852 68,873
1986 40,467 68,918 5,908 74,826
1987 32,756 50,540 1,750 52,290
1988 41,899 57,362 1,811 59,173
1989 51,545 67,233 0 67,233
Mean 46,451 74,091 3,175 77,266

1) From April to March.

2) Including other concentrates for lactating cows and
formula feeds for heifers and young bulls.

3) Beet pulp, Alfalfa hay cube and Molasses.

TELUHEEG,175kg) Th 72, 5612, BE
il 5 HD# 63% (46,451 kg) HeHEEFLFHES
AR Th D, 7277, 1980~1986 FEIZIZ, 0
o BESRRO—F L, HILF~BEL T
&, EBCHILA CHA L Tuw iR s R,
LI L B THA ), MEN SN LR
13721984 B LIRE, Pe3ld4-AALaeRHE, 2l
BTIC < 6~ 23% (1980~1983 - B S 1 53,
771 kg, 1984~1989 4 EF#) 41,572 kg), BRH
ELZHTBAREAREE TATLH26%D
e (1980~1983 fF B %) 88,034 kg, 19841989
FEEE 64,796 kg) & e - 72, BARREN %4
13, Z2OFNIFFEBREHIFIVEER L BEY
B S B Eph, ZOHIIONTIE, KEIC
BWTik~N3,

3. WHEBEKE L UFILEES

Table 6 |2 & I2 B 54 EZEESK (& A
1 BRI BT 5 FFREHKOFY), T4 4 EER
BruodsgEEagrsnl 2,8% 10 EMIcBT 5
FAEE NI A HREFAEEEOEEIL 69 TH I, 5K
4 (24 5 B#ALL L) A 3558, ZOW, PEILAH23
TTH -2, RIEH, BRFES, HEIFERIC KR
X BE D o 2 T 1985 REF TS
<, WS EH AT, 1986 LIRS A 1M
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Table 6. Numbers of dairy cattle fed and calf produced, and milk production.
No. of dairy cattle Milk production
Yearl) No. of calf Per Toad of
Adult(actating?  Heifer Young bull Total produced Total o Head O
actating cow
kg
1980 35(24) 24 11 70 28 174,638 7,177
1981 36(25) 25 12 73 29 158,580 6,407
1982 36(22) 20 13 69 31 144,451 6,566
1983 35(24) 21 13 69 30 165,888 6,888
1984 33(21) 22 16 70 22 140,026 6,538
1985 33(23) 23 12 68 16 147,023 6,463
1986 33(21) 24 8 65 27 147,961 6,963
1987 37(24) 27 4 68 25 156,842 6,424
1988 37(23) 27 6 70 31 174,978 7,635
1989 38(25) 29 7 74 33 185,860 7,510
Mean 35(23) 24 10 69 27 159,625 6,857
1) From April to March.
2) Over 24 months of age.
Table 7. Utilization of formula feeds for
2 o 120 HETAHTED S0 - 12 0iE, [FHIAETL lactating cows.
FHENGRICET 2R Do TR EAL D Formula feeds for lactating cow
. Year Total Per head of Per kg of
12T - 12, 1986 FEELIRE, B ROl REh s ota lactating cow  milk produced
ML Tw30i3, Fibe HRsRFEERIC L2508 ke
. . —p 1980 61,984 2,547 0.35
=5 - 7o {42 s ,
WFFOBRSRICLSINT BH0E] CEn G0 o
2412w TS, LT“?LEE@O)E%)%K)TﬂzﬁﬁTé 1982 45,569 2,071 0,32
I ERHEAFEHEL Tz, BRERTHE 1983 60,636 2,518 0.37
N e S 1984 45,458 2,123 0.32
p bl lzdT 7z, L] : ’
REMTLDLEDL - 4%1 THEERE 1985 37,306 1,640 0.25
DI 27 AT 16~33 SHOEHIPH TH - 72, 1986 40, 467 1,904 0.27
HERREFEERDFAIZ, 159,625 kg (140, 1987 32,756 1,342 0.21
026~135,860 kg), FEILF 158472 0123 5 &, 6, 1988 41,899 1,828 0.24
Kk N Tabl ~ 1989 51,545 2,083 0.28
857 kg (6,407‘“7,635 g) IC})/Dﬁ_o able 712 Mean 46,451 1,995 0.29

WIS HEAFERA AR R L 72, 18847
N OWFLA MELES R B &0 513 1,99
kg Thotz, THEEOMRGF B EZLLL
WIEOREFNMETICEY 25 225 —}
L 72 1984 £ LIRS, AREDRL 248 2 5kl 7272
&, 15N 7 ) O WILA FHELA SR ) E R A
FH&Eix 1,820kg &, Z1LIRT(1980~1983 FEF
#792,258 kg) 1o X L0 20% I E e~ 72, Lz ]
kg B7- 0 2B L TATYH, 1980~1983 4
¥ 0.33kgiowt L T, 1984 SFELIBENTE)L 0.26
kg &AL 72, NEY DR L T 2 EHERER
BB R FLEPERGE B & IR &, FIBRIC
FLEL kgL ) DREFFHESELZEL TA

1) From April to March.

5L (BESHOEHERI%E L CHRMEICIHR
), FIEEROMETIE0.27 kg, FUREAE T
0.35 kg &7 D, JEREIBIC BT 5 REEEF A
B, S ROBHE L ITITFEME T, FUMEKE (B
BL XA OAROBBEBROELEEEZE 2 TLw) L)
LrZe ) bl o 72, 1984 FFELIE, WEL4~D
ootk Erm Ll Lzic b b 69, wILd
1 8L 72 ) DEMILEIL, 1980~ 1983 FEEFH) 6,
760 kg 12 & L T, 1984 4 LLE 0 F 713 6,920
kg 0 L7z, 2nZ I3, 1984 FHEL VAT
%5 TWAHRBTORKORBETH 5, [Hfak £
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Wiz & DMENFLERE | PTRETH B T E R
LTwd, &, TNLNORBORKEICHO>WTIL
L1%, BELTWFETHS,

i =

1. AHE T, bRBH D 1980 FE» 5
1989 FEEF T 10 FHIC BT 5 BHFHIRKNR,
Mgk AR - FIEE, FLAFSEERELE L o 3E
FErOWRICO>WTE N,

2. &P EME31.9ha (1989 FE 7 A4 23.9
ha) %, FH(4.5~6.9ha), @B 7o
UM (4.2~4.5ha), £ AFHREH (8.8~23.2
ha) (o5 TR L 72, 1986 FE» &3, 1 A%
BREMO—E (2.0~4.0ha) 2FHL, TL 77
W7 P ERERE TR L,

3. MR- AL —2, IT2Y
AVv—2, TA7 PN T7 7H AL —, BED 4
BETH- 72, SHEROFEHEERIT, 22—
A L= H13T~202t, T A A L—D
76~211t, TA 77N 7 7% 4 L— 59~76
t, ¥E48~121 t TH o7z, 1984 F£E» 5 [#
SR ORIERA A 2 B8 X L W3 o fER R
FESCICBET 252 ] 35 K UF 1986 4EEEA & 13 [#LAF
BERICL 2IHHAMTEOERSRELICHET 2
] #EBL CERD, HIFB L UERSE
IZHET AR OMEE- A B L UKBSED,
ZNLRNC  bRBETFEEIC L - 72, MR L4
ALPE % BT 72 1984 FERELIRE, B ARE SR H 2
13, ZFNLIFION 26% & % - 72,

4., SEEICBT 54 REARBRENTHIL
69 5H, WHEFLF2 2338 TH - 7o, FHEEBRED
FEEHNTZ 2T TH - 12, FHBFIEERNE
iz, #5160 t ¢, HIAF1EELNICT B L,
6,857 kg TH » 72, 1984 EFELIE, /158472
N o4 BESFEEF AL, FALURIOH
20%i8 & % o 72Ad, PR 1ERA ) o F AR
i3, MLz,

i [3i

AHE L, ABSEEEHMBME—RE L VB
FHREAEFREEABBEORFICHOIZLHBE
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Summary

1. This paper was reported about the changes in field utilization for roughage production, number of
dairy cattle and milk production on experiment farm, Hokkaido University from 1980 to 1989.

2. Total field areas of 31.9 ha (23.9 ha in only 1989) were used. It was divided into 4.5-6.9 ha for
pasture, 4.2-4.5 ha for corn and 8.8-23.2 ha for grass meadow. All the corn was used for silage and the
grass went into silage and hay production. From 1986, part of the grass meadow (2.0-4.0 ha) were
replanted with alfalfa, which was also used for silage.

3. Four types of roughages such as corn silage, grass silage, alfalfa silage and hay were produced.
The amount of roughages produced per year were as follows : 137-212 t, corn silage ; 76-211 t, grass
silage ; 59-76 t, alfalfa silage ; 48-121 t, hay. The kind, combination and amount of roughages fed to
lactating cows and heifers changed with the experimental treatments of supplying a high level of
roughage in "Studies on the Feeding System of Lactating Dairy Cows (from 1984) and Dairy Replace-
ment Calves (from 1986) Based on the Efficient Utilization of Roughages”. The amount of utilization
of purchased concentrates per year decreased about 269 after 1984.

4, Mean number of dairy cattle fed was 69 including 23 lactating cows during 1980’s. Mean number
of calves produced per year was 27 heads. Milk production per year was 160 t and 6,857 kg expressed
as per head of lactating cow. Though the amount of utilization of formula feeds purchased decreased
about 20% after 1984, mean amount of milk produced per year per head of lactating cow increased
slightly.



