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IMPROVEMENT OF RANGE PASTURE IN NEMURO-
KUSHIRO DISTRICT

W Comparison of Tolerance of Forages in the Case of

Small Manuring, and Transfering of Nitrogen fixed
by Legume to Grass

Yasuo Havaxawa, The late Hisao Hasuimoro & Jun-ichi Oxumura
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Tab. 1 Yield of grass in the case of small manuring
Timothy
ST ' I-orage y:eld (kg/lon) T TAbs. of hJ‘Util céef&?)
R SN __ manure (kgr) | T TTTME
Plot . 1st and year 3rd ycar 1st:2nd: 3rd ! 1st | 2nd 3rd
i Year jistcut, 2 3 Total ‘]slcut. 2 3  Total :‘Y"a":;y"‘“’:5"'“"*5’8‘“:3“’“”"3"'
R i : —
0 kg 826 478 458 227 9361 4151 744 485 1,664 2. 1? 3.706.2 .
2 kg 947| 620 75:{ 337 1,7100 629 s?zf 555 2 oasﬁ 2.3 5.711. .;1 10 33
N ikg 1, 108‘ 1,105 1,305 887 3,392 742 894 935 2,571 3. 6‘ 9.412.5 5 38 31
6hkeg 1, 140 1,457; 1,660 1,095 4,212 1.017; 1,072 915 3,004 3. su 7m 0 29 61
okg | 410 1, 065 1,255 850 3,170 672 789 670, z.lal; 0.7 2.23 3.0
. 1 ; | | ) | i
1 kg 860, 1,255& 1,200 'na; 3,280 943 918 705 2.566§ 1.2 3.3‘ 4.4 131 9;
3 ! | ' !
P:0s 4 kg 1,073 1,095 1,380 1,025 3,500 9075 964 920 2,859 1. 21 3747 6 6
12 kg 955 1, 24-) 1 348 825 3,418 810 618 635 2, 383 0.8 3.9 4. 3 3 5
0 kg 693: 605 835 682 2,122 505 409 300‘ 1,214 3.0 4.9 2.1
2 kg 850 763 1,350 8’5‘ 2, 918‘ 533 766 393 1,602 3.3 6.9 d. 2 15 32
K0 4kg ¢ 953 958 1,275 1, 000! 3, 23% 3671 921\ 710‘ 2,501 3.7]10.7, 9. J, 18] 48
6ke 1,190 1.085} ,372 1,030 3,487 1,056 1, 006 5 2,947 3.915. ml o’ 15 78
Red top
T R T TADs, of -y
. [Fomge vidd G/l l0a) _ manure (kg) f’fﬂf‘f 2
Plot j 1st znd year 3rd year 1st: 2nd; 3rd 1st 20d 3rd
year steat. 2 3 Toml steut. 2 “ 3 \'lutnl fyem“y“"'wtd' Lyean year, year
0 kg 616 425 472 295 1.192; 510 615 '%90 1,515 1.9 ss‘ 6.8
) 2 kg 799 573 560 350 1,483 720 745 450 1,915 2.3 5.6 8.4 20 18
N 1 kg 860 973 7539 625 2,357 637 820 560 2,017 2.8 8.9 8.7 23 290
G6kg . 918 1,050 935 785 2,780 758 895 615, 2.268[ 2.9110.21 9.41 17 30
o SIS SR e R e e T
0 kg 472‘ 654j 860 778 2,202 552 723 585 1,860 0.6 3.1 2.3
1 kg 712 1,038 1,030 750 2,818 602 853 555 2,010 0.8 3.2 3.0 5
k)
P:0, 8 kg 890 1,153 963 918 3,034 742 872 635 2,249 1.0 3.6 3.1 5
12 kg 815 1,045 1,050, 835 2,930 717 810 60O 2.127 1.31 3.7.29 &
Okg . 783 648 680 490 1,818 333 350 400 I, 123 1. av 2.5 L1
. 2 kg 832 809 957 612 2,468 307 645 517 1,469 2. 4I 3 2.4 56 47
K:0 4 kg 894 1,005 1,055 630 2,750 G619 760 559 1,968 2.7 9.2 5.9 35 56
6 kg 790 2,861 765 810 605 2,210 2.911.4 9.4 5

982 1.052 1,019
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Tall fescue
f__“ R B l'or'lge }'IL‘Id (kg/]O 'l) , _5 :}ll:::lilr‘:f(k ) ‘ U“] coef, (/)
Plot ; 1st 2‘“[ year ard year st} 2nd 'ird 1st 2nd 3rd

Y‘“r 1lﬁtcut 2

w

3 }'l‘olal Ilstcut.i 2 3

ycar

‘ ‘Total

) car year, year

476 438

0 ke 631 310 1220 277 538 A0 1,275 1.9 4.0 6.4
2 kg 697. 327 621 470 1.418 370 629 487 1,486 2.7...2 7.00 10 30 10
N 1 kg 932 473 702 518 1,603 757 748  550| 2,064 3.4}. .6 8. gi 33% 13 21
Gkg | 1,050 544 739 603 1,886 996 756 G607 2,359 3.5 7. -r 9.6 27 19 18
0 ke 610 425 617 750 1,792 925 687 425 2,037 0.8 1.3 3.2
4 kg 700, 487 746 8751 2,108 850 810 199; 2,654 0. 9| 1.8 4. o 3 4 7
] i I ! i ! I
P:0s  gig 984 505 G682 725 1,912 1,020 739 567 2,346 1.3 2.3 3. s‘ 6 4 3
12 kg 96 425 628 845 1,898 986 781 522 2,289 I. 2 2137 3 2 1
okg | 639, 317 55 645} 1,277 290; 289 233 812‘ 2.3 1.9 0. 7* 1
. 2kg | 690 345 692 501 1,628 372 521 437 1,330 3.0 4.8 4.2 35 48 59
K0 g 992 445 715 675 1,835 872 594 530 1,996 4.8 8.7 6 57 45
6kg 978 520 755 715 1,990 995 789 610 2,394 6.614.6 7 2‘; 72 70 36
Kentucky bluegrass
i = - e - Abs. of
N Forage yield (kg/loa) 7 ‘manure (kg) ‘Unl coef (/ )
Plot | 1st ond year ard year “1sti2nd| 3rd | 1st 2nd 3rd
| year §1stcut.* 2 3 ronl steut.. 2 3 Total !Ye‘""Y” year year year year
0 kg , 358 4loi 454 422 1.286{ slaui 636 440 1,531 1.4 ¢ 5.8 8. I
2ke | 371 545 603 372 1,520 539 738 505 1,782 1.5 6.7 9.8? 50 15 28
N Akg | 431 650 712 527 1,889 610 818 523 1,951 1.6 8.210.4 5 20 14
6 kg 597, 765 820 765 2,359 868 810 575 2,283 2.3}10.1§11.5 15 24 19
T i ; T | i i
0 kg 330# 495 587, 545 1,676 705 805 527) 2,037 0. 71 2.2 2. 8T
1 kg 105 810 606 604 2,020 785 831 455 2,071 0. s 036 3 4 7
P20 gy , 540 750 760 719 2,229 820 795 602 2.217 1.0 3.5 3.6 6 4 3
tekg | 5200 730 651 657 1,881 705 6T 445 1, 807, 0. 9 3.2 3.0 3 1
0 kg 454 378 513 540 1,431 400 359 290 1,049 1.7 3.1 2. 3
K.o 2k | 432 515 587 593 1,695 510 547 314 1,371 1.9 6.3 4.6 10 53 38
’ ! i ! ! : | i : ! i
ikg | 5| 763 653 2,060, 714 732, 420 1,866 2.710.1 8.0 25 58 48
7S5 787 835 825 583 2,213 2.812.110.2 18 50

Gkg . &

717 2,310
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Ly Fhe? 43 53 81 100
bR 7 2A2 G5 75 90 100
[ A - T 80 100
3 4 H
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T, C O ESEEREEL CLFey —D
Lol T D £ Abihatn,
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IRk E T B,

) I
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2 4 H
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2 4 B
s KO2kg 4kg  Gkg
I — 61 84 93 100
o Kbve 7 64 86 9% 100
P72 A2 64 82 92 100
VAN i
) 27T 62 73 8 100
3 4 B
dhni K.O2kg dkg 6 l;g
Sy - 1l 57 85 100
Ly FEo7 ol 66 89 100
b7 2% 34 56 83 100
r¥¥y¥—7 61 83 100
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Tab. 2
White clover

.Zn(l year

D Year ligtent; 2 3

okg . 43 972 690

271 1,933
Lkg 550 1,073 825 398 2,296
N 2y | msl 1,435 755 410 2,600
3kg 750 1,105 730 321 2,159
Okg . 200 387 655 261 1,303
1kg - 358 895‘ 765 267, 1,927
P.0O; : ! i |
8kg 525 1,062 810 430 2,306
12kg 605 907 685 383 1,975
Okg : 390 G621 455 136 1,212
2kg M8 783 580 275 1,613
K:O  4kg 495 946 665 353 1,964

(%

6ke | 557 1,011 830 425

l"or'\ge )uld (kg/lO:l)

2,266

%15 47

2= T AT, FE—~[TLARTEE LR 250
FTAHRFE VR D,

~ A BT oW T L R RN 2 5 - 26
R v > Thoue—=sX F2/
7w — AT, 2P, FIREAY Tab. 2
ek 1115 5 o

7o~ RMESEYHAT S0, s

1= -—1\"

MBI L OTH BN, FHAMBLEIL F 2B
HOFENR LI, —RISHETORSEHER RN

BOLRBLDTHB, Tab. 2 MbfeE~ # £
Mmoo ze#E 3 ke HIRAREMEL2100& L, RO
MIRE Kb H &, AR T,

a5k e okg 3 Hg(ke/100)
yuyuw—sX 50 73 8 100 { 750)
Thye—R 56 50 81 100 (1,318)
s 7w -3 Of 101 104 100 ¢ 740)

Ticdbh, PEERT lt;ﬁﬁ"“%fl)ﬂﬁ FESERIX
DR IThLELD DIBEERLTL
726 LHAHA2 -lFELJ.B:‘f:ﬁ\BCX%&i{%EfEFﬂﬂ%"ﬁM
FTRETHL L, T2, IEHOFSEN
B I NEi,

Yield of legume in the case of small manuring

" {Abs, of

manure (kg) Util c'x"f (o/ )

‘ ard. year st 2nd 3rd Iqt‘an 3rd
! Total Ilslcut.t 2 3 'I‘ot zl 5""“ year, ye'lr ymr\ year year
Sl . - 7‘
524 737, ll8 1. 109 1.5 9 7; 7.8
637, 980 i 2, 162 1. ()ll ﬁ1 9. 9

199:) 22]11 9110. 0
1619219191

615 880, 500!
537 692 450,

]
4 .

528 822 380 1, 730 0. 3 1.1 2.0}

6200 795 490 1,905 O. 4‘ 1.6 2.2 3 4 1
698 995 540 2,233 0.5 2.1 2.3 3 4 1
638 885 195 2,038 0. 62122 2 1
308 575 195 1,078 1.1' 1. 71 6

163 752 310 1,525 1.2 2.8 3.2 5§ 18 28

665 815 465 1,945 1.4 4.7 5. 0 8 25: 28
G649 930 515 \ 2,094 1.5 5.1 6. 2‘ 7 19 26
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Red clover
I P T = omTEs oS IT T T = 'i"a’,—g—’} Abs of T
S W“Ef%c “?ld (7k§z/10i1)k e wmanu!'LQgE,) Uhl coef. (/)
Plot ‘ Jst ' 2nd  year 3rd ye'lr - st 2nd 3rd st x2ntll ard
year ;lqtcut’ 2 3 Total lstcut 2 3 'I‘otal ‘Ycaf year year, Yea”t"“ year
Okg 732 1,071 1,110 688 2,869 630 774 355 1,759 2.2}17.2‘ 9.0
1 kg 783 1,422 1,350 751 3,523 985 815 425 2,225 2.819.312.7
N 2kg 1,065 1,474 1,205 600 3,360 890 787 375 2,054 4.519.812.9
3kg 1,318 1.356 1,045 578 2,979 808 717 287 1,812 5. 918 6 9.3
0 kg 410 1,321 1,255 706 3,082 765 860 383 2,008, 0.5; 3.5 2.:);
1 kg 646 1.550 1,305 685 3,540 977, 723 410 2,110 0.5 3.6‘l 29~ 1 3
P:0s gy 778 1,491 1,395 705 3,501 'ss* 1,050, 675 2,493 0.8 4.2 4.0 26i 3 6
12 kg 705% 1,508/ 1,280 685 3,473 857f 856 197, 2,210, 0.7, 3933 17 1 2
0 kg 543 930 765 429 2,184 580 523 128 1,215 1.0 1.6 2.0
K.0 2 kg 645 1,160 1,130 508 2,798 727 664 260 1,651 1.6 6.4 3.9 32 30 32
F 2 '
4 kg 678 1,273 1,365 635 3,273 1,010 767 335 2,110 1.5 7.0 6.5 19 20 38
6 kg 725 1,442 1,405 685 3,532 917 910 430 2,257 1. 6 8. 8 7.3 10 23 30
Ladino clover
- ' ~ TAbs of 1l et {07
) - I‘orlge weld (ks,/l_(l a. ) o - manure (k) | ‘Uhl.wcf-("/ )
! i
Plot \ 1s1 ] 2N| year 3rd year | l“at 2n(l]'3rd 1st 2n(l 3rd
year .lqu.ut | 2 3 Tolal ‘lstcutl 2 3 . 'lotal year‘ycar Yt’-lr;ymrlyt.lr’ymr
—_ — - ‘ - —— e ——— - SO
Okg 695 83 750, 1,250, 2.823‘ 422; 943 733 2,308 2. 210. 911 14
1kg 720 1,148 1,095 1,213 3,486 755 1,075 890 2,720 2.313. sn 7
N 2 kg 805 1,220 1,140 1,48 3.817 633 1,196 870 2,699, 2.:_16.!,“.!
3kg 740 1,286 905 1,135 3,326 682 1,028 760 2,470 2.213.412.8
0 kg 533 576 775 1,077 2,428 673 853 550 2076j 0.4 1.5 2.1
4 kg 745 870 915 1,250 3,035 720, 998 875 2503 0.7, 2322 8 6 1
P05 gxg | 770 1,176 1,100 1,015 3,291, 760 1.070 840 2670 0.8 2.5 2.8 5 4 3
12 ke 863 1,020 1.065, 1,230, 3.315i 615, 960, 705 2280; 0.9 2.5 2.5‘é 4 3i 1
——— . ~r i ? i’ i ‘ Lo
0 kg 515 508 670 940 2,208 W5 595 465 1.455{ 1.4} 2.7 1.7
K,0 2k 685 1,033 750 1,088 2,801 570 781 630 1,981 2.0 4.1 6.9 30 2 &
t i . : . i ! |
4 kg 737 961 985 990 2,939 659 978 725 2,362 2.1 6.5 7.1 17 R 45
6 kg 714 1,189 1,030 1,135 3,354 777 1.093 825 2,695' 1.8 8.4 8.0 7 32 35
2 % H 3 £ B
EAWE N1ke 2kg  3kg o N1kg 2kg  3kg
e~ a0 106 156 100 102 129 119 100
THrw—2 96 118 113 100 97 123 113 100
TSI u e~ 85 105 115 100 97 110 109 100
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Yt L= A BIERAMO~G0H I Ig » Cvizg 4 B}
it ALIc7 2/ 2w =34 Tab.3 & LT
WS 70

SR LB A AP B S 2 2 2
n@@kﬁxdtﬁwﬁ%@matomvybb
w T, FY I e KTV FFART, TDOZE
b permanent pasture & LT v —S% K
& SIRFHGL U OISERRE LTy F iy
L, vy XY o =T RN RRT
HHHEHHLI,

B) AREEIAMROBO RS ANHOER

Tab. 3

'I unothy plot 1

C1st
‘ cut, !

oo1st .
zI 3 ‘lol.ll‘ml 2 3

Nom:j

108, 371 303; 1082, 493 758

2 kg 85 412 236 633 120 371 248
1 kg 16 171 202 389 133 347 201
6kg | 21 23 24 68 92 85 I72

Red top plot

b2 11 I HIR

~ XA B[] SE IR O il & LTA
FPb~ A BHIEE O 4 JBH 2 BUER 4 2B
EEHE L Tab. 4 bl 2o, Aol L~ xBROZEK
BN B BT 2001 24 EBLLERTH L0
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Yield of ladino clover bung, mixed in grass plol (3rd \c'lr) (L;,/10'1)

i Tall fw.m. plot

K. hluegrass plot

!'l‘ohl lst; 2 } 3 TO('\I Ht‘ 2 3 Total

Cglt" ! | oent

291 1542 381 828 301 1510 289 715 390 139

739 328 335 205 868 321 606 326 1253
681" 246 118 93 757 220 331 123 671
348 216 308 1381 662 226 312 53 591
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Increase of grass yield when clovers were mixed (kg/10a)

’l"mothy \IN sow. with W, clovcr Mvc sow, wuh R. clovcr \h\ sow. with L. clnur

‘ singfle sow. Tlmothy W le'c 'I'mothy R clov- ‘ ’[ zmolhy , Lclm'cr
18t year cut. 814 1 189 1.5119 303 l !3.: 128 1.933
— ) - L ‘ R
st cul, | 533 543 1,415 404 830 i 249 ' 1,160
2nd year i o f
2nd cut. 406 519 765 | 472 a1l 303 | 1318
1st cut. 245 376 636 350 826 364 456
3rd year | 2und cut. 221 334 523 296 373 309 980
3 cut, 253 349 358 N 242 270 ‘ 274 783
- P . ) U | S ! e o
Total for 3 years 719 ’ 1,059 1,517 888 1,469 9.7 ! 2,229
Yield ratio 100 147%% 123* 132**'
Red top
R.top Mw SowW, wnth Wlover Mix.sow. withR. c!over Mlx oW, wuth clover
| single sow. R mp W clowr 1 R top R. clow.r f R.lop | L clovc
1st year cut. 1,092 551 % 1 8'3! | 965 947 518 2,087
Ist cut. 178 469 B 1,440 ;‘ 276 761 303 1,271
2ixl year i
2nd cut. 290 591 931 419 1,047 312 1,311
1st cut. 219 368 846 2.6 721 363 639
3rd year | 2nd cut. 264 413 569 281 368 316 1,054
l 3rd cut. 193 269 409 200 321 257 850
Total for 3 years 673 1.030 1.821 727 } 1.410 ! 936 2,543
Yield ratio 100 160 107 ‘ 139%+ !
Rccd canarygrass
' R.can. \Im SOW . wuth W. clovz.r\ Mix.sow . with R. clovu Mnx SOW. thhL t.lovcr
 single SOW- R.can. | W. clover R.can. R clovcr ; R can, L clover
1st )ulr cut, 1,155 1.110 57% 1,017 672 1,025 1, 24"
1st cut. 552 635 1.134 776 704 691 1,101
2nd year
2nd cut. 419 524 551 660 504 664 446
l Ist cut. 269 347 599 302 782 386 582
3rd year § 2ndcut. n24 456 445 296 307 585 269
l 3rd cut. 3Mm 317 279 238 231 34 270
e - e R . e s IR —
Total for 3 years 1,094 1,120 1.323 836 ! 1,420 1.285 1.121
Yield ratio 103 T 122%¢
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Tall fescue

|
sms,lc sow, 'l‘.t't.scue ‘
lst year cu! l l 172 589
1st cut. 2
2nd year { i 693 7
2nd cut, ' 251 736
l Ist cut, 210 425
3rd year | 2nd cut. 354 434
l 3rd cut, | 300 307
S I o B
Total for 3 years | 864 1,166
Yield ratio I 100 135%%

Kmtucky bluc.gn%s

AL CERTRERI

T fescue Mlx sow, wxlh W clovcr

W.clovcr, l‘.[escue i R.clovu

PIE

‘Mn. SOW, w:th R. clover Mlx SOW, wnhL clover

\
-
l T. l'cscuu L clover

797

A58 962 1,721
1282 537 828 647 1,128
911 425 697 N2 1,162
616 247 618 288 483
577 34 48 326 767
7o 2 2 300 . 69

1697 ' 83 | L34 | ou ‘ 1,946
|

;\ blue i \hx sow ., with W clov::r% \/hx SOW, wuthR clover \h’{ sow, wnh clow.er
= —l
‘smgle sow.| K.blue. . W.clover | K.bluc. R clover 1\ hluc L clo\er
Ist year cut, ¢ 1,267 794 881 721 864 1 llG 1,159
o ; - ] A ST T
Isteut. . 510 | 886 899 02 | 976 | 801 872
2nd year ‘ ‘
audent. o226 824 830 132 | 6 3B 1,137
. R a R N . I [ U -
1st cut, ! 218 \ 360 | 686 285 524 305 l 669
i |
3rd year l2nd cul, 205 | 47 o0 B/ a7 373 1 1,006
3rd cut, 280 380 ' 600 326 | 245 319 899
B |
Total for 3 years | 718 | 1,157 | 1,890 969 1,216 1,007 | 2,574
Yield ratio ;10 163 136+

i
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Tab.5 N, P,0;, K,O contents of grass mixed with clovers (%)
N Pi0: K.0

Smgh_ Mix. sow. with %Singlc Mix. sow. wnth }Smglea Mix. sow, with
wow., W, BRI sow Wi R, L. gow Wi R. L.
7 clover, clove.r clover .clover clovertclovcr \clovenclover clover
Ist cut. 2,01 2.15 2.15,2.15' 0.59 0.55 | L 0.64 osfat £.28;288‘316 2.88
Timothy 2adcut. ' 2.15 2.55 2.05 | 2.15 . 0.71  0.69 | 066 0.71 ' 3.8 | 3.16 | 3.06 3.06
lsrdun. ' 2.82 1 2.88 2.95 } 3.15 0.83 | 0.87 | 0.83 0. 87 4.4 \ 408 | 4.4 0 4018
st cut, | 2.05 | 2.55 215 2.82 0.6 0.60 0.64  0.62 | 3.28 | 2.9 6| 3.16 | 3.16
Red top Zndcut. ' 2.55 ' 2.68 | 2.50 | 2.65 074 0.78 | 0.70 | 0.74 | 3.28 | 2.96 | 2.88 | 3.06
ard cut. rz.szis.ogzzsz 1315 073 070 0. 7;'0 73| 4.18 | 3.92 | 3.92 3.92
ed Jst cut. i2.0152.15 . 2.01 228\() 66 0.6 0.66 | 0.68 | 3.38 | 3.06 | 3.28 | 3.16
cf::uwms Zndeut. 2.0 2.28 | 2.01 | 2.10 1 0.69 | 0.72| 0.68 | 0.73 | 3.28 | 2.88 | 3.06 | 2.76
B ]3rtl cut. | 2.55 2.68 2.55 [2.68  0.80 | 0,79 10.76 | 0.79 | 4.06 | 3.84 | 3.84 | 3.38
1st cut, 9.48 | 2.28 | 2.68 | 0. 63‘01,3'070‘01"9 3.16[2.70 2.88 | 2.88
Tall fescue ) 2ndeut, (2,15 215 [ 2.10 § 2.15 0.76 1 0.76 | 0,77 1 0.81 | 1.26 | 1.18 | 4.06 | 3.82
drdcut. | 2.28 \ 2.95 | 2.82 | 3.09 | ‘ 0.83 [ 0.78 | 0.78 0.83 | 4.44 | 4.05 | .18 | 3.84
Kentuck Ist cul, | 2.15 2.45 219 | 2.28 0.69 ! 0.67 | 0.72 1 0.69 z.ss!z.ao]z.-m 2.28
h‘]:':.::f“_i gndeut. | 2.15 . 215, 2.20 | 2.25  0.79 : 0.74 (074 0821370 2.88  2.80 | 2.88
b 3rd cut. :2.7519951977‘232 0.7 | 079 073 ns .ss:.no 392
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Summary

Nowadays, holding a high yield will be one
of the purposes of grassland investigations.
But, it will be also necessary to maintain
pasture for a long time at a low cost without
renovating in public pasture, Hokkaido.

Taking this viewpoint, writers obtained the
following results.

1) Forage having low ratio of decreasing
yield should be selected in the condition of
small manuring. In spite of giving up top-
dress, the Legume held low ratio of decreasing
vield, and Red top, Kentucky bluegrass in
grass.

2) Legume transfering fixed nitrogen to
grass efficiently were White clover and La-
dino clover. Grass utilizing nitrogen fixed by
legume were Red top and Kentucky bluegrass.

3) Accordingly, the maintenance of yield
at low cost in public peasture will be based
upon the combination of mixture-sowing with
seeds and methods of top-dressing which
saved nitrogen and phosphorus.





