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IMPROVEMENT OF RANGE PASTURE IN NEMURO
~-KUSHIRO DISTRICT

VI Rotational Grazing System in Public Pasture

for Heifer Raising
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& The late Hisao HasniMoTo

TR R NS = A b CHAGENRT D 85 G OW mbERbh < o il
RRIBBIX O BL R 1T 70 - oo BURIIZ v TR —BUX i it C & 5

ke VEGEEY 7 B,
i Ay e b,

[ # El

AL T X R TUO B AT RO b DX
BIASEEIN L, AT R LS He R
fMivs o E S LINERIC X » THUCEFIL -
D OMIERY LTSI L Ta%I L9
L, GLAE= A MEXR DR AbESH I &
MM ETREGHFICDH 5, T b LRHE LU
T ORALERT 2 X D IXFTEIRTT 23>0l
T & o ¥ TS 2 O BT ou:
TORF VRSB D TH S,

ZOXFKD 1 D& L THAFATHL O EEHR & 5
T o~ AR ORIE T 2K Y 4 BT
MR A HRER LA, ZhHIEBEORE-
AR ARSI LI MR L X 9 & T2 4,
DT, FFHRMGOTERE ONI LD 70— 2
DXL B EL A b CREFIREY L BT hiE
bty XXILFT 2 78 =D TRFL
T CHEIERE A L et 1R B
Tt ochiggs ";t%z% (BRI )

11 BHIELS:
AR H S e

R OO MMM 2, - THBETHZ L0

PoRGHL, RYUEH TIRIER O | B Y7 0 a7
HWM26H TH o Z £, HaERET 2T
L BIREIIL - O BMERICRE TN ETH
%o L2 LFIRHZHACRIE Bk L £ ABdnciuk
T Bh b2 5L 0T, AU ik MR s
FERTUL EVbR TV 5, KHBTIEHITILH
JHE= R P AR E LTI D, BHTRRILE -
TLHELERO L R D HREE Lled Licy
ELBSTENDTEN D, I DI hILETERE b
1k % BARER o SRR S Hi%ka W S0 57
HIZ, F--4RKi i B M L CRETE¥ 500
Wty BB A B, & o T HIBNC RE Y —5%2
(2511) &L WEFAAHRA#EY2H, 7H, MHD
SERC LSS oG RETHBYHET
HRBEL Tl o700 Tiobb,

1446 2 H B GEgigesiin) L C25 HAREY

* L 2RI 5 KBS A B it I Bk
BT DT ek - THUREIIL, iac i 297))
KR E LD, RO SMOART LN
AR



114

T4 BIDEA GEiipesiin) L2584
291148 ( )
Chv 1l PERBRL, BECRITTEZENS
BRI AR C & SRA AKOEE YRR,
oL & OfEISEAMRIBIRA & AT XE LD
CREB IS AR B TE
WICARBIIH & FUF B8t & Y, B
DHFRHETE D, L LEGEEO & BRI
Lo TR 20T, BRI SRR RV
T, —REBIPC — U SUA L, i
T BIEATS DO TFRA I ek i W aiifhic
WARRE & e Thb b ABISTHCIE Ry
R iFle SHECH B0, EiicgddTIK
UL DLV Ihlcvyy Lichio T
RENIIEDOTEBE LBl ILT 5 DA Tl ic B
Pl U — 2 OUUETRE e e T 5 = & 2 bl
LIl biov, SOk 5 il aiiiiit
W okw, 282 LT 5440857 s
Fnb set grazing ¥ G 4 B O BB H RO TF ¢
A B L & IR O A Mol Lo
MRS L 2 B Liciai, 260 Hekmos
Rict £ 5,
4 RX4 L AR BHE, Bl L22H Bic y,
Eb,
2R4r& U 258N 2% Fi SR E % 4R
o
X5 T AN LR — R Heg LT
<o
Z OFGIZLLED 2 SO RB A ME b, AHM
BHNC ST 5 BBF#EY YD L5 E TH5L0
T, BBROEMLXEHNLRCIMNT S &, brE
BRI L —AUC R R IR S <, DRI b
DUk % LVF B 7= b S hi e b 48T 555, X
RUAKIDETIIEHOCRE DD, LT LAY
TR TR OMREBEEE LS LD TH B,

” P ”

ALHBE S ELNGAGA Y 55 15 5

ULEORBuL,  JCHHUIBSR S MR filigat L
b DT, BAGRIIILHIL, EHERERY, WG
HOREORIT YD, HABERBWSIIN:, BE
Bi—, AR, BAARSTOEE2EY L,

I Se#R

A F—HRCHERBTEZIRRAEHORE

HEBSEIEEIRT « BITB Rk LA, B
AHE X D P HE 30km, 50820 -B-Hiiic B 5 BT
HAFEBFRO—I 2t ) 2, Mg 2mo
FERFOKIN R S35 & h ASE e, SRk Mm
RhTFhBEL T 2,

BB OB : REFI3TAET FRERRIT A T & i
LT o ICRKERCREBR 23w Lic b 0GR
ReDBFEEE, HAMIKD E LD TH 5,

B ==y — 2 [, BRI 0.3
¥ RBLIOFHMER 25 6:11:11)0.15 + > /ha
R, 22/720 =2, KV 4 b2e—s -

SISy =T V= FR, Ly F
Fo?, rvd o t—317 =2 27 ORI

ey -,

PRI3BSEAEIC TR 2 it
1470 2 B B
4907 A # 25 H 1%
2TR14 0 ”

HEEO B AMNLTRD L 350 T B,

BIEEME (K,0xL0) 6kg/l0a 02, Hk
U U A5 BRI SR D 12~142 A 4
Db O CEGEIR 250ke) i 20 TAX FIG DS Lico
LR MRS SITA, #Mkidokad, Heod B
¥, £ROmMB{L20a, RORBEEIIR O Y T
B o tze TodsPepa-t I HAEE B DS MTD
FRHBER (GOLERLHANIRIRGYE & [(J—) &
BB L TH -1

Ist cycle
of rotation

~ 2nd cycle
of rotation i

4th cycle

3rd cycle
of rotation

of rotation

14 Cows x 2 Days
4 Cows x 7 Days
I Cows x 7 Day | o5 |

L for | - :
June2s~Julyz ' 1 Julysi~Aug.7 |
2 Cows x 14Days | June25~July9 Days' Aug7~Aug2l ‘Days Sep.i6~Sep.30 -Days |

; | i ' [
June25~June27 | Rest | July25~July27 ! Rest i Aug.2l~Aug.23| Rest | Sep.16~Sep.18

for E for
Aug.30~Sep. !
o Augdo Sep6 } o5 |




M OB L 115
Fig. 1 Composition of experimental plots,
| "Head
i Spring
: lencc of Barbed Wire
""nnﬂ’”f"!“"ﬂn" n\"Vzll‘tér'i’Ipe """"" s
[, I
I X
o} ¢ 8 ° o 6 X
& Plot of Plot of Plot of
] k| & X
8 ! B 14cows 4 cows 2 cows ]
= s X
.-é 1 E X 2days| X 7days X 14days | |
=)} g ( ) (20a) !
Source of ¥ 20a) (202 a ,:
Electricity. e o N e N N NN

HERS X CRAROPAIL, 1 m® Ok~
BFEZ by S RELOEALTH L, £X
DA R S ICEBAEIIE Tab. 1,204k
DTHb,

BBV i M B AR I PRARE A 6 A
25H & h, RS ORI HOAE L O
I MW LB e ofoe ZDIBIEFH30cm &
D A FBE OB T AR e 5 foo NS

HOHROBEHEBIIRD LB D Tho 12,
452 AR ; 2UBX AR A R LRHR LT
PLHFRT, HMETH LTy 2 PEPRC R
THEUNMTH D LRI h T D TH o,
W/ NEDIC S0 R IE Lo e, ki
o CHA L, ISl bFEmiziifiNan
RABEREYBTORTH -1 HHEMTAOARR
BEAL AR 1T % fo b 2 Bl HBIE L S L,

Tab. 1§ Forage yield under different grazing type (kg/lOd)
14 cows 2 d..‘ys 4 cows 7 days 2 cows 14 days
g:f::;g Graqs Lt.gume Weed Total Grass: Legumc Weed Total ;Grass Legume Weed Total
1 st 737 38 0. 775 922 71 147 1,140 855: 156 149 1,160
2 nd 417. 238 110 765 366 322 182 870 532, 324 99 955
3rd 565 135 110 810 584 348 143 - 1,075 494: 229 42 765
4 th 469 200 146 815 ‘
Total 12,188 611 366 3,165 ‘ 1,872 741 472 . 3,085 1,881 709 290 2,880
Tab. 2 I‘orage not grazed under different grazing type (kg/10a)
14 cows 2 dayq 4 cows 7 days 2 COwS 14 days
Se";'lf)';g Grass\Legumc Wecd Total Grass Legume, Weed ’I‘otal Grass Legumc Weed ’I‘otal
1 st 33 0 35 115 8 17 r 140 283 53 47 : 383
2 nd 41 9 57 26 14 18 58 214 . 71 52 | 337
3rd 12 2 20 35 23 18 76 145 79 19 243
4 th 74 34 8 116 ‘
‘ . . .
228 53 642 118 |

Total 160 49

274 963
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Tab. 3 I‘or'u,t. gm?ed (kp,'/cow tLly)
‘\ | 14 cow 2 (h)s l cow 7 days 2 cow H d qq
f,f,::,‘g“ Forge ' D.M. T.D.N Forage D. M T.D. N‘ Forage  D.M . D.N
1 st 52.8 14.4 6.9 7. 14.2 55.5 13.7 5.9
2 nd 50.6 11.4 5.0 57.8 10.7 41.4 9.7 4.6
3nrd 56.4 8.9 3.5 71.4 9.5 37.3 9.7 4.7
4 th 19.9 12.6 1.2
Avg. 52.4 11.8 4.9 66.9 11.5 41,4 11.0 5.1
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Tab. 4

Forage yield of each paddock on cach 2 days rotational

grazing with 14 sections (kg/7a)

~ " Ist_rotaion

2nd rotation |
(July 8~Aug.1)

©7 7ard rotation

" 4th rotation

Date \ June 10~July 7) (Aug.5~Sep.2)  __ (Sep.3~Sep.30)
Pad- [ of |  ‘Fora' ppy Fora- _ Not Fora- Not _ Fora- " Not
dock ﬁrS% i Fora-, ge . { ge .Fora-iGra- ge Fora-. Gr:ll- ‘8¢ |Fora-:Gra- |
cycle 8¢ gra-  gra- .regr- 8¢ 2ed gras reg- ge  zed  gra- reg- ge zed gra-
’ lown ’ zed rown, 2ed | rown’ zed
I TR oot ] T - - oo T g - '—“"‘7"""7‘ " .
1 (Junelo~11) 310 340 0 341 341 200 141 346 486 289 197 149 346 201 145
2( 12~13) 449 306 53 317 370 313 57 237 204 24 50 145 195 195 0O
| ) H H ! . 1 3
3(  H~15) 460 3260 134 439 573 445 128 242 3W0 190 180 143 323 223 100
4 ¢ 16~l7)! 405 2440 1610 225 386 350 36 212 248 193 55 159; 214 194 20
5(  18~19)| 621 315 276 346 622; 382 246 206 46 191] 255 98, 353; 211 142
6 ( 20~2l)§ 798 -146‘ e 222 574‘ 423, 151! 198, 319 179 170; 118 288 213 75
7(  2~23) 674 378l 206 307 693 405 288 189 477 221 256 88 34 225 119
8 ( 24~25)| 547 345! 207 221 423 262 161 156, 317 173 144 80 224] 109, 115
9(  26~20)| 603 466 137 262 517 255 262 203 465 204 251 44! 205 116 179
DU A R e S Rl B R T I SR S
10 ( 28~29)i 691 362 329; 394 723 307 416 199 615 205 410 72 482 132 350
: | ' | i i
1L (30~July 1)) 733 427, 306 300 606 266 310 185 525 207 318 49 367 125 242
12 (July 2~ 3)' 696 395 301 366 667 310 357 200 557 189 364 49 413} 125 288
1B3C  4~35! 718 354 364f 293 657 275 382 382 571 199 380 62 442 107, 335
M(  6~7) 725 408 31T 321 638 264 374 374 573 24 329 76 4050 230 175
Total '8,460 5,2323,228 4,562 7,790 4,458 3,332 2,961 6,203 2,931 3,339 1,332 4,601 2,406 2,285
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7 days rolational

grarmg with 4 sections (M,/2a '1)

ist rotatmn
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Date \ ---
Pad- of “Ol'-l-' Not ' I-ora- |I‘or'|- Not Tora-  Fora~ Not ‘]‘or'l-! 'I‘or'x- Not
dock ﬁrs]l :Foras. ge . ge .Fora-j #¢ . Ee Fora- 8¢ ge II‘ora- ge

cycle g¢ gra- B~ oo ge jgra- TOBT ‘g o ge cgra- BT pep- | ge pgrp- B

zed i 7ed Tzed - zed TOWN zed Czed  #ed ‘rown% Czed e

1 (Junelo~16) 1,908 1,182 726 1,004:1,730 1,730 0 958 958 938 0 700 700 700 0
2 (  17~23)11,675 1,436 236 1,0481, 287:1,287 01,0111, 0111 657 354 641 995‘ 741 254
3( 24~30).2,7551,468 1,287 916 2,203,1,074 1,129 885 2,01 l‘ 8171, l‘)l‘ 257 1, ‘hl‘ 414 1,087
1 (July 1~ 7) 2,622.1,360 1,262 1, 018 2.2801 ()171 l(ﬂ 8382 101, 72611 37';\ 296'1 6711 37111,300
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Fig. 4 Influence of different starting period of first cyele upon forage yield
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Forage yield on the alternative grazing with 2 sections (kg/50a)

Tab.
st rotation 2nd rotation
Datey —— S
Pad- of ; Fora- Not Fom- - Fora-!
dock | first | ‘Fora-| ge | ge Fora- ge
cycle ge |gra- &M reg- .

zed ~ %¢4 rown’

1 (June10~21) 3,7552,716/1,039,2,107.3,146 3,146

ge gra-
zed

3rd rotation 4th rotatlon

Not * Fora- ‘Pom- Not Fora I'ora-‘ Not
ge ‘Fora-‘ ge ge Fora- ge ‘

(Bra- peg. | ge | gra- gra- reg-i ge gra- ' Bra-

: e ‘rown zed zed

‘rown | zed
‘

01,5731,5731,1290 4441, 118‘1 892\1 352 540

2 (Juneds 7y 5.2622,745(2,617 1,868 4,617 1,985 2,5001,150 3,650 1,340 2,310, 6682, 978; /28:2 250
\ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
Total 9, 117 5. 461 3. 6a6 3, 97.) 7, 631 3, 131 2.000 2 123 5, 223 2 4()9 2 754 2,116 4,870 2,180 2, /90
Fig.§ Influence of different starting period of first cycle upon
forage yield on alternative grazing
Forage Not Grazed Forage Regrown
Plot of June 20 |% June 24

. se from [ -

g [ June 10~23 [] Juty 7 K[ 3 T

w4000} Lol

2 F B
% =
=

-
= 2000k 2.000 F

%

s “

= .

~
I1st  2nd  3rd  4th
Cyele
BEORE B LU FMTHE S HESERD B OE set grazing ~TlY, W MR LRI DU

HEAKREL AT ANRE DVEECRAXET 5, 45
1 EI R BRI O MR o Fdnc Rixd w8
Tab. 6, Fig.5 iZ5RLIcEBH TH Do
Ticht, HARE 1 ME ORMERIREMEB R
SRR TRIEREE N D, F05 b¥PREMN
TTIERBEIE L TRREIT - TLELY, L
ML TDBOWMATHEIC LB ELREL, R
BRI 2 » TH LRI 5 1,

A AE 0 AR OAER ISR M A
8]HL BB THEOXT, L (I set gra-

zing #7700 WBRAAIE @B hTH- T, &
HHEROEH E VbRt Tuvice L L set gra-
zing {2 X L3RS 1L —C SR BEERTHHHE
Lot SHEHOERME L SIS, HBk
% 2428 ¢it set grazing iz L 2351 ¥ F2RBHE
A ERVLDTH D,

HMORBYINET A LT D0T, RINEA S
NGO L 2 GRS BRARE S hHIHEBOET
ZHECRT UV I OBETMAREIET 5o, K
DEGU A FEHILL L M Ch - T, M
P L b v AR EFLIET 5, HBRERKEH
Pighotc b, FUHBGREOBIIZ L » T 2
BROTFTHRLMEMFMDOHH Z Li2o\-T Tab. 7 iz
AL

—RRiIZ v AR L DT e AT i
A PR D TP BT K A D & BMRS
HAH, FoBIIO~ xBRIIFAEML O T2
TPy, <~ A BB RINEA S hic 12 &
1@\50

F /0 1 |/ILTLE, — AT 4 FROELEE L
HBERBICCHED DT, FRAMDOL S mﬂm
ML EHMD FOBOMLE L (PR
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Tab. 7 The influence of start period of first rotation

the change of legume ratio (%)

Legume ratioin forage regrown

oL

upon

Legumc ratio in t'ong(_ not ;,razed

Rotati st cy S,
otation Date of 1st cyele . 100 and | 3 gth 1t Zd Sk | ath
e L _j rotation : l _ ! o - .
June 10~11 | 12 21 29 47 ~ 19 25 36
1Z2~13 L 6 20 42 44 07 151 2 i 50
U~15 ;| 15 28 49 59 15 23 3 ;1
16~17 . 13 20 . 60 52 I 20 33 23
’..........4 T Ciesiesisemn - o seecccerserse ....,..: .- -
18~19 2 32 60 | 41 12 23 2 3
. I
20~21 16, 5 45| 40 M, 31 . 3, 30
] : 2~23 |+ W | 27 5 | 59 16 30 42 40
14 sections : : i }
: 24~25 | 17 ‘ 3 6 |37 15 35 40 i 40
%~27 | 171 3 | 3% | 24| 17 57 | 39 | a2
28~20 | 13 38 | 32 26 7 20 2 30
0~Nly1 |14 28 | 3 31 9 16 31 %
July 2~ 3 ;1320 30 18 G 12 22 20
~5 | 2t 21 0 3B 7 21 3 | 38
b~ 7 l 8| 32 2 3 3. 2 28 i 35
— _ . B 1_ ﬂ“ e J.” e 1 i R
June 10~16 ' 8 34 51 15 5~ ~ o~
. 17~23 13 €7 51 45 7 ~ 18 2
4 sections
24~30 18 17 32 10 8 10 22 25
uly 1~ 7 10 23 29 35 7 11 21 19
) i June 10~23 15 27 18 18 21 ~ . 23 31
2 sections | . i
b2~ July 7 22 34 3 21 7, 20, 30 31
' : [ I b
Set gnﬂng ' June10~July7 |12 33 . 52 32 11 16 15 18
Tab. 8 Change of forage yield on set grazing (kg/h'l)
<[))!:)|£r\(-):1‘tion J“"L‘ 10~July7 July 8~Aug.18 Aug 19~Scp h ‘ Sep.16~Sep. 21
! Fora! ng; | Fora-, ‘Fora- Nq | Fora-  Fora~ Not Fora-x Fora~ Not
Amount  |Foras| ge - ge |Fora| g ge |Fora- Re ge |Fora+| ge |
| oge ;gr’t- g‘""‘ {reg- | B¢ igraz- BT~ rep. . e pra- |8T%"|rep- | ge jgra- | BIA-
of ! zed | 'rown| ed  7ed frown vn zed e rown| Ied zed
forage ' T T T - T
92::5331’3 9434, 0207 963'19.)9'3 L011 1,079, 4,090 3, 176 911'1,967 2, 881’2 1256, 625
Il DTV SEIORBITIE, ZOXk 5k Ny, BHIGHCZ & i:!ﬁ(ﬁ"zﬂfﬁ'&é? A,

WAL S et = 7c O CHET G HE 2 B BRI
T1/2, WIEMAT EHITED 1/4 & Ll
T L, WMEHHIEHET RIS LCRIBIL I %
DO#5Eix Tab. 8 5 LU Fig. 6 imidific e kb T
H Do fo7 LAt BRL, SRt

L5

e bichy,

{252 & O Holi oo (i)
AWK LA L e iR Tedh 5,
BLEofkEihm U THER X

T ey b~ HW
)“—1 !&ﬁoqlﬁ
ik, HABEER AW LR
TR e 1 FRE BT T
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Fig. 6 Change of yiclds of forape

regrown on set grazing
kg
: 8.000

=2
o
o
o
Y

S5

(=3

(=3

(=2
T

Forage Yield per 1 ha.
—
[=]
o=
[=]

Ist 2nd 3rd 4th

LMW h e+, o TIEL £ L D T
spring flush ¢& { MEIER TV 5, S RIO kLl
HRBC L, He RIS AGR < TH 1 B ok
BeanR i B T, AU A O TR
e SRR EOINHE S < leo T, &
£z set grazing L7cHya Ty, BATINMEL
Whto iR ogaG Rz X2 55
Wt LtcbdT o EnEGLDOTHDE, L LIEKL
W< T A IS X ) BRATTANT A, BAILE
DA S E THRRBTEG D 2 LD TIT
<, HFILIERALL T AL 0L £, HErHFH
L <L, MBHCHEIIOR A X §F LITHLOFERE
LT DL DT, BILDOLIEIHT

IERBRAE R ANE LIS D R TS i
T LD eFREh D,

FRH WO FHTLL, BRI X D EATIA
BOET L DL 2R 0T Uiy BT
FAIZ A IR T CRHIA S T 5
XEBLOTHLHME, HEITHBON LA i
L <Al RS EILERTH S, L LI
ﬁmoﬁﬁﬂﬁ##ﬁmanxuafnm 75
FAewn{ LCL Bl 2R i@ i iy s %

%, 7o & aif strip grazing O &L 5 l"“?ﬁ‘fr%i-ﬁt

Pra OIEMT Ik, MBI Hi A Adule

WX 5 fence TR L THRA IS &, IF

M CRENIC BA LR & L MIBRT 5 & A, (SR

tcﬂ)it zero grazing o ) S5 HIZ AT
STPEY EL YDAV

k4 f;%‘iﬁ&'}ﬁcﬂ& b EL, atRsIREAL o IEe -
X Ciplds L CRRAFIRISAMET T 240 Th D
b, SEB &I OIIER BAA T
b, FAAWGL Ao o THIBINHE U < e 2 LA
1 MDA 2T S 5HL0NHB L, Lo
S A SR IAN 20~30cm FEFIHIz
HETT, kil »ElRdil v &1 set
grazing @ L IS L MDA LITT#
I o T (o IR ORI AEN I 2 -
Faz e X0y, U UASEIK S MG Ltz gt
HRA s, —eliloREgdlir < o & T

Wk U5l L

Tab.g9 Total [orag,(. }u.ld under each rotational typc Ihronl,h the year (kg/10a)
Retation Date of 1 o {‘onge }1eld Mean of all pv:rwds
* first cycle 1 (a) ) () Lo

- Production Grazed s @ x 100 (/ ) Production Gf‘adui
June  J0~11 1,575 ; 1,520 ‘I 96.5

14 sect, 18~19 1,700 ‘ 1,557 ‘ 91.6 1,734 1,505
28~29 1,928 i 1,437 74.5
Chwe t0~16 1,828 1,828 | 100.0
17~23 1,750 1.648 94.2

4 secl. _ 1,853 1,593
24~30 1,925 1,500 78.4

July 1~ 7 1,910 1,389 72.7

© June 10~24 1,777 1,669 93.9

2 sect., 1,793 1,510
25~July 7 1,810 1,350 74.6

Set graz. June 10~July 7 1,634 1,572 96.2 1,634 1.572
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Wh 5 e L, SEMO TR O LR 5
TEIMBNRBDEHL BNETENB I E
el R IS i E RV E bR Tw A3,
HHAD X 5 TRATRO I & s g LR
FTTHEREE LT, Wik, WdTixsas s
PO EHhY, WY I Ka98E
ELIBZ tomie LTLERA S0 idn
HURRUC k&R R LoV 8L IC -
fo Tab. 9 IAFIF AR Odste, 10a L/
DB (RIS iSO 258 1 110 gl R
BRGNS Ml BRI kb 3 L) LIic & s
ORISR 248 22 2%, #8 1 EFRIRIEG O
FORKCRESERIIEVC A RAERAE e, %
PRRME Y 4 LT LT L L R0
R EERLTH 5,

fofi LTab. 9 DETifitic ¥ 2 B ® (%)
(L, HESERE RO DA £ BRI 2 IR Ao T A4
DL TH - T, WS % A R
O ENCTHS L D TH %o KO YRR
HUR AR AR A LT o B s & O A IR R &
o T oAy Fig. 7i2& Lo
THIARGRIAY U B2 & 518/ D DIk ek
2~ 3 JSIILIERC i SRRSOl B £\ )
&, EL SR B O ATk -

Fig.7 Percentage of contaminated
arca by dung on each rotation

.
2 40
*‘é Rotation
2 a0} fipe with ldsect.
5 N
g i ™
O o0k /.;7-' =\ ewith 4 sect.
] Jd \~\'°.with Zsect.
2] /.'-'}/ .
& R Set Grazing
= 10+
[
©
S
Q‘G’ b 1 1 ]

1 2 3 4
Rotational! Cyele

T2 UL 1 K1 b OWF A&, HEAL
B MR ] L IR T 5 0 €, ENAR—
i A, set grazing o X 5 HEAGIE W
WRAIC BT 5 &, S0t > THY
OMThHEE 2 {7 S HRL s H, KRATHo—
Bl iRl bR E h 5720 ThH B,

Wiz B & L TAK O & 7 k2% oM
$it Tab. 10 i2igtfrc, o8 Lot o peaut
A& RO 2 FUCBE - Jo D C, KlEoh O M
fliZemt 4 O Cit F TS O A
W TEHIO ML, 196448 DB TERBRSIASIIR

Tab. 10 Percentage of nutrient components and digestable nutrient
under each rotational type (%)
Type ' ; Grass bq,umt.
of | Season ! ; C. T | "“H"C‘ T e
I : i €. | C. C. _iNE " C. | C. e . '
rotation, ’ ""hl fdt f:bu pr(:l YN[E DC[‘ lDN{ aslﬂ fat flbcrtpm le[ D(.P TDN
14 sect - Spring ‘ 2. 12‘ 0. 43 5.25 2. 98‘10 32' 1. 81\12 61‘ 1.621 0. 34 2.44 3. 43 6. 27 2.77310.12
) " Faill U4, 43{ 0. -'I6 8.78 3. I:) 10.78 2. 13 15. 48 2.84! 0. 64 3. 48; 4. 45* 6.08 3.60¥]l.89
. 7 . ‘ !
s " " Spring 62 0. 48 8.78 2.08 9. 44« 1.66 14. l.:l 1.73 0.26 2.40: 3 -‘l8I 6. '%7‘ 2.81110.11
sect. ' | i .
‘Fall 3.89 3.41 9.22 2.90 10. 99' 1.79 15. J3 2.56 0.49 3.56 4. ()6 6.83 3.2812.05
2 Sect Spring © 2.22° 0.37. 8.10 3. 1-) 10.90. 1.95 14.83 3. 09 0.70 4.84 3.95 6. 22~ 3.19§12.60
2 Sect. g

Spring
Set yraz : :
Fall ‘ 3. OI 0.6 6.33

Forage (\vl:.‘m)

~ not grazed - b"““g 71

ll 0. 1(1‘812 2.4411. 22 1. 1]11911166 ()39 36! 371;&24 300]1 19

Fall  3.57 0.38 6.8 3.6210.15 2.2013.90 2.91' 0.87 3.25 4.53 b.ssl 3.6612.73

2,43 0.20 7.47 2.8310.09 1.7513.60 1.69 0.3 3.28 3.46 6.34 2. 80,10.89
@1now19nawoo,on2m

4.35 (‘6! 3. )211 44
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% FL/ oo gt b s B 5 TSR V e R o

BB T~ — 2R S T R L
LOT, TOFELYULTROLED 'C*B“c. %o

4 35 HFEA62.0%, HERST

KW548#67.0%, ﬁﬁﬂws.s/a

~ *§ HZAE81.0%, MBEM60.0%, WIHRE

#n84.0%, HEEEG7.0%

Z DFSULT LT TR LRS- 0

, TS

rEARNAIS & T g

T, L @RMEERBDEh 7oL DTH
Do A& KT INHINDORIIBPHE TN EBAY 0 25
MDA, LBART LRI A A BT SR IR
LT, BRI d0H L, KTk
ST oMLt VRO L L, TOEL IRE

Type of

rotation

1.4 sect,
4 sect,

2 sect,

Set graz.

Elements |

P.0,

K:0

Tab, 11

15t
l‘OtﬂllDI‘l

TP E R D 20,
EES,
Mzzmum iz st 2
Tab. 11 ._mw %,
RO LAES
uf«mmwﬁtwsz PR OLHBHIR S L
:gc}’it’) e afiki Tab. 12 oL 5D Tho,
MEETHIT OV T, FRHO A BRI
W"ﬁﬁﬁ!ﬂm%u-xt e e b, e EA R
DITPEET L, set grazing TrRHEERT{EL i
iR Lico —RUCBELDABERATRILITE O
RIBO L DRTH A AT LOT, GRS EED
ISV T T

LR OBHERATHAWG 12 DI,

Yield in a year of digestable components under each

rotational type (kg/10a)

Ionge regrown

3rd

|lh

TD\I DCP TDV DCP"ID\ DCP.TD\Y DCP TD‘\I DCP lDN l)CI’ "l'DV DC!’ TD\! DCl’

Type of
rolation

14 Sect,
4 Sect.
2 Sect.
Set gr’u.
14 Set.t
4 Sect.
2 Sect.
Set graz.

14 Seet.
4 Sect.
2 Sect.
Set graz,

412
518
431
133

Slﬁ
89
o
29

1,035 166 541; 95

1,220 161 513 80

1,312 198 560 93

1,230 173 5100 84
Tab. 12

185
265
216
219

36
45
4
A7

1st

566
708
782

658

cach rotational t}pe (D M / )

Poast

2.25
2.22
2.02
1.61

0.55
0.53
0.64
0.4t

1.83
2.03
1.89

1.66

| rotation  “©

122
104

137

107

st

4.
4.
't
3.

0.
0.
05

1

- N

% AEUTT i ke
m&ﬁm%zﬁmé

l-or.u,c s,r'm.d

Zml

545
677
737
650

36
30
24
16
85

o7

76

-

21

.20

.52

86
98
109
98

Average percentage of three clementg included under

2nd

3.88
3.71
3.89

3.5

0.8
0.99
1.02
1.12

3.43
2.88
4.3
4.16

.!rtl

- .
w o
-— (24
S = N2
(LI 7R B |

Legume
3rd

4.13
A1.06
4.18
4.08

0.96

0.97
1.22
0.73

3.92
3.70
3.12
3.60

125

SOX SN LRL LD

ey
_.[_l
N

4th

331
313
232
202

57
50
52

52

Ath

1.33

4.4

4.76

4.75

0.88
0.92

1.2

0.93

3.95
4.23
3.32
2,98
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2 sect, |

25~July7 | 1.8

1.90 3.50

Tab. 13 Change of nitrgen percentage included under
each rotational type (D.M %)
Daie of ‘ Grass Legume
Rotaon o Covele | Qst T DL 4 mmemmeee e o
TEEEEE L otation © 2nd qrd | dth st 2d 3 ath
- ; S e e
i June 10~11 2.65 | 2.6 2.52 3.02 0 460 . 392 . 3.79 . .01
14 sect. ! 18~19 2.19 | 2.27 3.47 285 4.51  3.98 433 4.39
28~29 1.9 | 1.93 2,93 | 2.35 1.03 - 376 .29 4.54
e .- ——— [ SO ! [N
i June 10~16 2.47 2.63 2.59 2.63 1.16 3.97 400 1.25
{ sect H 17~23 . 2.55% 2.69 2.68 2.98 . 4.6 . 3.72 . 3.62 4.37
« Sect, | i . . .
i 24~30 217 | 1.69 3235 . 2.2 0 402 1 3.49 . 43 1.51
Py 1~7 - L7l 190 3.00 2.28 .39 | 3.78 L 4.21 4.5
lA,, [ - .‘, T A U SOV P - ‘,,,, : — . B
{June 10~24 | 27 | 1.80 | 2.87 , 3.3 4.64 3.97 1 100 4.59
| | |

Set graz. : Junelo~July?7  1.61 = 1.88 3
FR I EIT kD, FRAFEL D LBEFETH
EBESFRA LA T HMIENRS - 122, Zhik
TR S IToh 4 RPN OEG LT
BLich, BoFESNLL, BWogWHRZh
120 TH Do R OEEORL ORI, oY
1 ElD kMG o s &k » T L < IART
32 Enjdo s b Cdh b, Tab. 13 (4G
FR I &R M T sk TR oD
-'«“_’ml'):ﬁ:o

Fiedb, £HRNE LW | MO PR
WO - Rz EREETTRIL, L o
ORENLEM L b L OIS = CThiv T
Wit 4 2PHTHEAN A &~ 2 BHEETTL e g =N
DT L &I ERRTTROMUIMNE o T,
B AATRE S & kO HIR R T L 0T,
VA K AME D Ll L OIR E A 2 BHE O
EArERILELS I - Tk b, F 2ROV TIL
W e 2 R DT » 2o

RECKHFBEHDOER

TR EEA= D KRUKIT & 4 N Hell & 177
- 120 PEEGLAXINERHERHTTh DR L R 4
4 > FRI12~14A M40 L D200 AL, 420
B FR DT CI6~18h Afitie 5 ¥ THETLE
PIERRIETL O EN S I S\ iL 2SR
XaH%xlohotee B OF AL, RO

2.28 |

2.68 3.84 3.81 , L35 +4.94

2.52 3.16 3.59 4.09 4.75
HORRT P BICRSLEFHLTEILLOT, £
Y h S T OO NRNE & o s gl N g o 2~ i (AR
SR X h, KRAFLAREAL AT A V5
SRS (L.C.ALD FWHio TR L BiX¥, 7~8
MACOFIWIRIBIZ ¥ o Tuvizo L LiELH
RAEIMEE Lie ¢, F oy Tab., 1412481
Pootc 2 LRETIMI PG AL 4=20010 S -34 1T, =
Ntk RS A 7 TR PEUIRETII (Tab, 1402
oot OPE) IZHEELI-LDTH D,

Ok SISHRFEEO I RBCMA LTk
PR L < B D BRSNS hadcT
D&, o Fh 100 RRIEOMICESE, B, KE
DL SHBI L7225, Wiz & A LEIBIL TL
AL

T N & & D HMARTR & eI % Tab. 15,
IGIZR Lico ST X B &, iRIHX S D £
U oGO KR,  SEHIORES Ho Tk
D, EEOMAIRT5RHII - T Do Th
RSB L 7o SiHe e 2 4EH TR ) dlRiEN
W<, setgrazing T i, ¥ AIFEMELET, L LAKEL:
MRIZ LTS BE IR D L2 L ), EgtED
* LENON R EANATRRT 5, MiFL I HRER T

ORIz LN L R M L e B DT, AURALL

¥ PR G N 5. RIBBIF O DY

DAL S OSBRI TUB U Ly,
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Tab. 14 Comparison between growth value through whole grazing
perlod and the value of H.C.A.]J,

Withers Chest Chest Hip Chest Body
helght depth ~ width width girth \\elght
Before grazing 114.4cm at.8cm 34.4cm 37.0em 140.2em 242, (il».g
(l2~ll manths old) 19.9)*  (57.9) (39.2) (Il ')) (156.2) . (308. 1)
After grazing n7.4 el . 3.1 1.8 . 189 3155
(14~16 months okd) (1240 ®61.4) ' (41.9) (11.5)  (165.9) . (375.0)
Growtll value lhmugh 6.0 6.3 1.7 4.8 | 18.7 72.9
whole grazing pcriml (4D ( 3.5) (2.7 ~ (3.3 ) (9.2) | (66.3)
_ L |
T e o !
@-Bel gz fralue of LC.AJ () | 03 95 88 o e
oAt graz. fvalue of ILC.AJ(%) o4 100 03 0. ! % | 8l
B—-® )** i 1 5 5 4 6 5
* Slnn(l'ird growth value of I, C Al J
** Recovery rate
Tab. 15 Increase of bod} “enght dunm, each of gnzmg penods
R Clmm,e of body wenght (kg) Inc. of bO(l}' \\ught pnr a rot, perlod
otation - - - __ Bl
Bef. Aft, Aft. AT Afi, “Ine, BW.
Graz, st rot, ! 2nd rot. 3rdrot.  dthrot. ISt rot. v2nd rotir({:ol "hj(jlrfToml ”[)}L'lrd'l)r
14 sect. 272 280 304 325 340 8 24 21 15 68 0.71
4 sect. 264 2841 305 324 342 20 21 19 18 78 0.84
2 sect, 267 288 303 324 343 21 15 21 19 76 0.78
Set graz. 236 280 302 322 340 21 22 20 18 81 0.86
Tab. 16 Ingestion in each rotation period and increase of hody
weight heifer (kg)
B _ 77 Nutrient intake 7 -
lntakc per cow ! Percent or DM :
Rotation ' Cycle - -—— - — S L F‘OW - - intake per body Inc. BW.
. I‘ora(,(. DM TDN D C p weight per a day
T ' T YT %); )
1 \ 7.3 | 83 ° 406 | 075 3.0 ~29 | 0.293
2 | 3.8 8.5 4.86 0.76 2.9 ~ 2.8 ‘ 1.071
Mset. 3 | 489 106 © 7.00 1.28 2.8 ~ 3.4 | 0.953
4 | 54.6 . 10.9 7.53 1.29 3.4~ 3.3 0.775
Mean: 43.3 . 9.5 5.83 1.03 3.1 0.711
1 38.8 §.9 5.04 0.74 3.4 ~ 3.1 ' 0.736
2 45.6 - 8.7 - 6.03 0.87 3.1 ~ 29 0.911
4 sect, 3 52.6 12.5 7.56 1.25 2.9~ 3.9 0.928
4 50.6 10.8 7.4 1.13 3.9 ~ 3.2 0.875
6.

Mean 44.8 10.2

43 0.97 3.2 0.840
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P Intake per cow ’
Cycle | -— - ~ o

| Nutrient intake !

Percent. of D.M { Inc.B.W.

Rotation : I "%"*r——w*"”wi intake per body
Forage | DM | TDN | DCP |  weight - peraday
1] om0 | 87 55 | 097 33 ~30 P 0.3
2 | 458 ; 115 | 6.62 | 098 3.0 ~ 3.8 . 0.65
2 sect, 3 a2 9.7 556 . 1.20 3.8 ~ 2.9 I 1008
4 412 98 661 113 2.9 ~ 2.6 . 0.925
‘Mean| 425 ¢ 9.9 604  1.08 3.1 {0784
1 ®a1 101 470 | 076 3.9 ~ 3.6 0.757
2 | 4.2 1.2 578 l 0.8 - 3.6 ~ 3.7 0.946
Set graz. 3 | 529 128 7.2 | 1.09 | 3.7 ~ 1.0 0.961
4 | sn2 - 104 , 666 | 1.19 | 1.0 ~30 0.8
Mean| 441 | 1L1 608 | 0.7 ¥ 3.3 | 0.861

FOCEAERIRA T SIe i T h, SRIEIOREL
NE KRR E X2/ - bDEE .
L7n L, set grazing & 2\ 1% & MIZIEWZZ HESIR
FROT T, MFFEOFE  HER IO MEEMTE
RAeLThdI iRy ), HENMKRIORL, Tf
BITOBHEALLHE - T, TEHROMMEE>{5C
EERAPRO & B D TH DA, DRI HR SN
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Summary

The simple and low-cost grazing system
under which heifer or beef cattle were grazed
day and night in summer on pasture land
(e.g. public pasture) was investigated in or-
der to determine the minimum number of
paddock for maintaining plants for long time.

1) The plot of 2-days x 14-cows, 7-days x
1-cows, and 14-days x 2-cows were compared
with each other to study a possible grazing
term in one paddock and the influence on
plants, In the 14-days plot grass checked the
increase of legume and grew lush ; the waste
of the pasture might be warned. In the 2-days
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and 7-days plots the forage was well and flat
grazed.

2) Rotations of every other day with 14
sections, of every 7-th day with 4 sections,
of every 14 -th day with 2 sections, and set
grazing were compared with each other. This
pasture was established 2 years ago and with
high productivity, and so stocking capacity

was not inferior even in set grazing. However,
when starting period was late or the paddock
was too broad for the number of cows, such
as set grazing, the forage was made lush and
warned of the waste of pasture. It was esti-
mated that in Kushiro Nemuro district 0.3 ha
for a cow and the rotation of each 7-th day
with 4 sections was suitable,





