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Studies on Population Composition in Grass-Legume Mixture
7. Interrelations among the component species in
grass-legume mixture differing from a main grass
Takashi WakIMoTO, Mitsuaki Tsutsumt and Kenji Kira
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Table 1. Experimental design.

Levels Amount of seeds
T 1 2 3 4 (ten thousand
Factors e kernels/10a)
Main grasses timothy orchardgrass meadow fescue 120
(Senpoku) (Kitamidori) (Daehnfedt Leto)
Italian ryegrass mixed non-mixed 20
Red clovers Red head Altaswede 40
(tetra- (diploid)
ploid)
Fertilizers
N (kg/10a) 6 8 10 12
P:0s 10 12
K:O 12 16 20 24

Note 1)
all plots.

Four hundred thousand kernels per 10 a of ladino clover were mixtured commonly over

2) The combinations of these factors together with 2 replications were alloted according
to the Lis(215) table of orthogonal arrays.
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Table 2. Analysis of variance

Sources of variation DF
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Replications
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2

Main grasses G
Italian ryegrass IRG
G xIRG

Error(a)

Fertilizations F
Red clovers RC
FxRC
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Table 3. The cured hay yields (kg/10a, the means of four levels of the

fertilization) of the components in the mixtures on the 1 st year.

. 1st crop Regrowth
Mixtures gfgisf; IRG Rc  Lc Weeds 3";‘5‘; IRG Rc  Lc Weeds
T -IRG-R 146 177 79 35 686 7 69 46 22 47
-IRG-A 147 85 53 58 1,129 15 80 18 17 51
-R 197 — 82 32 911 30 — 75 15 129
-A 213 — 45 44 828 42 — 34 38 63
OG-IRG-R 124 74 71 32 936 69 48 49 6 76
-IRG-A 145 100 48 35 611 86 67 19 19 39
-R 133 — 63 33 976 92 — 47 17 80
-A 184 — 31 40 740 118 — 19 18 108
MF-IRG-R 125 138 67 41 563 30 78 31 13 120
-IRG-A 118 118 46 46 486 27 72 15 17 57
-R 160 — 65 35 532 55 — 62 17 116
-A 146 — 45 32 622 97 — 17 19 80

T; timothy, OG; orchardgrass, MF; meadow fescue, IRG; Italian ryegrass, R; red head, A;
Altaswede, Rc; red clover, Lc; ladino clover, Weeds; green yield Kg/10a.
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Table 4. The cured hay yields (kg/10 a, the means of four levels of the

fertilization) of the components in the mixtures on the 2nd year.

1 st crop Regrowth
Mixtures Main g5 Rc  Lc Weeds Mall 1R R Lc Weeds
grass grass
T -IRG-R 7 none 559 8 70 7 57 217 2 33
-IRG-A 154 none 224 147 224 86 69 6 61 192
-R 89 — 624 15 61 13 — 265 3 68
-A 334 — 162 179 199 186 — 8 69 242
OG-IRG-R 60 none 310 9 34 257 6 228 12 17
-IRG-A 71 none 99 98 52 295 15 10 112 55
-R 114 — 292 13 38 333 — 172 11 9
-A 171 — 105 9 89 399 — 7 80 39
MF-IRG-R 101 none 367 29 10 199 12 153 57 15
-IRG-A 229 none 9 120 31 268 36 4 170 17
-R 168 — 284 38 30 148 — 212 73
-A 222 — 120 129 10 259 — 5 212
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Table §. The cured hay yields (kg/10a, the means of four levels of the
fertilization) of the components in the mixtures on the 3rd year,

Mi 1 st crop Regrowth
aures o IRG  Rc  Lc Weeds »2n IRG  Rc Lo Weeds
T -IRG-R 49 none 265 28 211 6 none 208 31 753
-IRG-A 344 none 4 118 146 87 none 1 146 976
-R 103 — 273 17 144 48 — 190 15 847
-A 409 - 4 88 306 127 — 7 72 1,145
OG-IRG-R 95 none 81 11 60 337 none 77 48 154
-IRG-A 82 none 3 78 131 369 none 11 157 102
-R 92 — 67 9 19 342 — 74 62 57
-A 63 — 3 69 67 349 — 6 180 109
MF-IRG-R 252 none 25 28 54 326 none 41 177 82
~IRG-A 231 none 1 92 4 336 none none 233 79
-R 220 — 20 44 75 354 — 28 204 44
-A 178 — 1 101 23 348 — none 219 31
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Table §. The cured hay yields (kg/10a, the means of four levels of the
fertilization) of the components in the mixtures on the 4 th year,

. 1 st crop Regrowth
Mixtures Malm  IRG  Rc  Lc Weeds 2% JRG R Lo Weeds
T -IRG-R 128 none 130 47 835 76 none 47 3 1,125
-IRG-A 309 none none 73 722 107 none  none 14 1,061
-R 265 — 70 34 812 102 — none none 1,100
-A 291 — 2 53 704 165 — none none 1,068
OG-IRG-R 169 none 31 63 17 462 none 7 71 64
-IRG-A 191 none none 98 25 432 none  none 78 44
-R 154 — 33 63 6 488 — 3 59 12
-A 209 — none 90 27 440 — none 66 52
MF-IRG-R 132 none 32 165 91 261 none 1 199 229
-IRG-A 183 none 1 154 106 271 none none 195 142
-R 141 — 14 159 83 265 — 2 164 426
-A 158 — none 146 34 308 — none 120 169
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Table 7. The cured hay yields (kg/10 a, the means of four levels of the
fertilization) of the components in the mixtures on the 5th year.

. 1 st crop Regrowth
Mixtures ngZ‘S‘; IRG  Rc Lc  Weeds ngzls‘; IRG  Rc Lc  Weeds
T -IRG-R 87 none none none 2,546 55 none none none 1,219
-IRG-A 302 none none none 1,428 91 none none none 1,096
-R 209 — none none 1,874 6 - — none none 1,164
-A 194 — none none 1,762 58 — none none 1,008
OG-IRG-R 270 none none 6 35 395 none  none 25 151
-IRG-A 280 none  none 2 27 372 none none 13 98
-R 313 — none 4 15 400 — none 4 49
-A 282 — none 2 43 385 — none 4 111
MF-IRG-R 261 none none 38 400 260 none none 32 786
-IRG-A 311 none  none 32 202 302 none  none 19 466
-R 297 — none 50 171 258 — none 31 665
-A 319 — none 24 310 229 — none 42 601
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Table §. Total cured hay yields (kg/10a, the means of four levels of the
fertilization) of the components in the mixtures over 5 years.

Mixtures P IRG Re Lo e oecies  species

T -IRG-R 568 243 1,551 176 2,538 7,525
-IRG-A 1,642 234 306 624 2,806 7,025
-R 1,122 — 1,579 131 2,832 7,110
-A 2,019 — 262 543 2,824 7,325

OG-IRG-R 2,238 128 854 283 3,503 1,544
-IRG-A 2,323 182 190 690 3,385 1,184
-R 2,461 — 751 275 3,487 1,261
-A 2,600 — 171 655 3,426 1,385

MF-IRG-R 1,947 228 717 779 3,671 2,350
-IRG-A 2,276 226 163 1,078 3,743 1,620
-R 2,066 — 687 815 3,568 2,145
-A 2,264 — 188 1,044 3,496 1,887

Sources of

variation

Main

grasses G ok K ok ok i

IRG Fok

G xIRG A

rRe | ok ** -------------- s * 777777777777777
GxRC ke ok *
IRG xRC

* and ** significant at the 5% and 1 2% level, respectively.

Volunteers ; green weight kg/10a



32 EE RRARPER H3I2F (1979

THhZa—RBRIZOWTHL VY N~y FEEE>T
N A=— FEBSEOBRREETH- 70

RYHH THRERRBE RO AL 20185 1 48
BEELLTCFEY—, A—F 4+~ FI7/3ABLUAF
YTz A2 EBTFRENTED, FLTHN~2H
BEELTULT A v —E T2 2 a— 30—
ThHdH. NHLOEEOEEREOERIIL - TEN
FNORBEHMOUBRBBOTHLRLZDT, Th
FIL LRSS & CEE EOEMIRIES L b
BINELLERNEEZ LNDID,

CORBTRRBENEGHOHERRLAL T
FAHEEOTAUREY EOMEREEAS L LV D
ThHd,

FEv~FHREHOBTIEXND DT FEL—D
BRINBO TEETHE TR L2ZTAERS
INBIII0 g e AR IS A 2 ) T
V54 75 ADRBRIRFEIEETRRTIZEGD
L #I55 (3278/102) Th -7zt COBETIHEL
MHET 2 HDEIFERIDOTRE I -7 bbb
3, FEo— %X DD~ A BB L TREIE
FIRBENIDLNT. BTV Yy FNy FOL 572
BBOBMART H 7w —SRERREIEAAETHEN
BEIFEY—BINS O/ 72 e — Ul BHIERS
ELL 4~5EHLRF =Y - DOFEHRERETS N
WEFIZVy Fry TREETEA FEHEEOERY
REECED > T LTt CRUIHLTI2 Y TVS
173 AR AAEHET, HhOBBOFT AL A
—~ VR HASHERBRF s — DX EERE SN
FRENT Y 4~5F BT 1 FRIMED EBRE
W 5T LT ol SEMABTRERIIOWTULS &
Y7 VI A3 AERL T A7 w—ERLEBEERY
BERER b0, BEBRIIELCERRAL
n, FEv—-OFREX#EFTI DIl M2 Y TV
SATFARV Yy Py FORFERITHEYUTHD L
EZb5N5%, 151 20 Hurley EHERT OB
TiXFev—~bor2r—LDREFHSHINLT
670 g/10a DY = AZIFAAXF 4 7 F AL 450/
10aD7H2e—S%MidLEEOHFNIHENRD
D, BREMEOEELEHIN, COfAFERY=A
BOANATA ST ADBEMATBELVHFE>
— IR LTERIRL, ZFLTT A7 e —~DA%MN
ZhBEEVL e e - SR HETZ L3P0
~>TzE S,

FEY~XTC s w— AL EBEVIRR ST
THERPRTF TV —ILEFIBRBL L b
B, S —F = FIFABINAFY 7 2 A7 EE
BEHIIHBTDED IR S50/ 7 v —OBKR
HENRP LY, SERIBERIIHELL, 2h
LF v~ ORNIEIECINE TERDERE & LI
BAEZHONE LB UL vy Fhy AL IYE
LEILNZY, vy ¥y 7ORERERESS FFH
BRERKIZL - TELVERBALN, FEY—X>A
FO 7 2 A7R>H—~F+— F 275 AROBERALDL
nrzh, FBRERIS FHESORBRIIEWTY
BRINLTD, CNEAERYD HOBENFEOTRL
FEY=IVH Ly Fhy AZHBISNBELIZLY,
vy F by TORBEMSRES N0 THAL S L
AbN3, Linl, vy Fby Z0h 2 TEECE
UAEREETHY, COM FHBEL DT EY
—FHER D5 FROERIMMOEFR I VL Eh -1
DTLDRAENREBIZEMOTERE L EUDL DT
2%, BRE T35 v —FHEHINRE TERW
CERERLMETHAS S, BYMHTTIiFEr—F
hinb vy F by 7EBIE - EE B ADCLE
MNTEDN, AFFTIAFEEMOHIZEXEZ230T
Hbo

A—F p— N5 AEEEIBITDA—F v~ F
IP5AXFEV—BTRROBA X VT VIFAL 5 R
BIUvy F~y FIZE - THIBENES - L
» L 3FERUBEIZDORBENNS (L7120 ZHITA
—~F 4~ F 75 ARFEIBBERNS W R—BE
ETDLEFEIIBBMELBY 12D THD 5. HIE
KROFIFCINANERR L DL NALN ]
BHEOEBIVEN -7 H 2BE L I V3 BEOHFA
BB TH -7 BIPMHA BT 2A—~F+—F7
5 ARE, BEHDIVIIBFAOHALEOFRAIC X
D LELEZHOBRCEBTLCERHDIN, T0
BELL > T 1 BNBEOBEL L - CHBOEIR
WETdcedTcED,

F—F o= FIFRALFEY—RAFY T 2 74T
HARTIHFNL v e 2 v~ ET2EENASE
Vb B R, KRETHEZOME™MI I LA X
L L, #~F+— F2 7 2B sn s 25
BOREELLHEL D50/ 72— 0EE
BIFEv—RBICEELLDYLL LS R oT A
—F ¥ — V75 AEEKEM B TH BBRIEDBE M
HEEL A TIIBELYET S,

AFY 7 2 A2 FEREMIIBITZ APy 7 2 221X



EAREORHAMRcETsHE (D 33

PIERIA 2V TV T4 75 A2k »T 2ERIZIE
Ly Fy FIL & » TEPOMEL 32 72 5% 3EREL
BTz DRERYZRL T, MEBREELIR
DREIT 77 v — OBREAGOBYPELES D/, 7 m
— OBREIEOWINTCH 720 THUEAFIYT7 2R
2ETHIm—RrDOWMERZLL, THZr—2
DERENEDOBA N A ¥ 7 2 A2 & OWIEDE
T2 7 n—"ORREAGOHEKEL S L EL
HNBAD,

12VT7V54 75 AAEERDOEHA *HER
(EBHA ABER+ A 2V TVYIL7F5R) LA &Y
TVIA 7T RAERIBOA ABHEE (T APHEE
DA)D SEMEHERDE R F £ v — K T—454 kg/
108, =5+~ V77 AKX T—190kg/10a 123 LT
AN 7 2 A7KiL +347kg/10a THY, 12V 7
V7477 ARRIBRKANIEERILSREE L5 L
7oo HEHE LT A P 7 2 A2 EEEMIBYIS
TR—BI TR, KEEZBIT3RY Tiks =
VeBLUA —F ¢~ P75 AWERERL D L E
ENEL N,
EAEEEOREMIBL TR T REMELENS
Vo FE v~ O FIAS L UESEEOR
7 A EEOEEE £ oG RK), A —F+—F7
FABEU A VY 7 2 A7 OHLHER L (REET,
HIE LIS EORN) BLUFP 2 7e—0D
AR FIFBLIVEEEE, vV AvEF+0
MERR) F3HRESCHESTH B,

5 A @

1) Cowling, D, W. and D. R. Lockyer, 1968: A
comparison of the yield of three grass spe-
cies at various levels of nitrogeneous ferti-
lizer sown alone or in a mixture, J. agric.
Sci.,, Camb. 71 : 127—136.

2) Frame, J., R. D. Harkess and I. V. Hunt,
1973 : The effect of companion grasses on
timothy production in swards cut for con-
servation, J. Br. Grassld Soc. 28 : 213—218.

3) Garner, F. H, and H. G. Sanders, 1939 : Four
year leys. The inclusion of red clover, J.
agric. Sci. Camb., 29 : 164—173.

4) Harris, W. and R. W, Brougham, 1968 : Some
factors affecting change in botanical compo-
sition in a ryegrass-white clover pasture
under continuous grazing, N. Z. Jl agric.
Res. 11 : 15—38.

5 BEBRERBRD 1067 LGEEBERHHE
8 421—429.

6) LB EBBHTRBERRE 1974: EBEHERE
TR @B : 352—432.

7) B BIREARBEYR 1971 HE O
HA#E HREOCORETLEEER WH4SEE
BREARSEES 1 1—46.

8) BB HFASEARBBEMMARELH 1971 :
BEOBHHNEE #SREORTELEREL, BM
HEERFARSEEH 128

9) ERAKEBRNSBHEHR 1971 : AFHERNALY
HELOURABEER RS, MRERENG
R HE22:98.

10) BRAERKLSBEESR 1972 EnEARNSH
LERNAR, BREBSHAR FE26: 38

11) REFE-— 1962: EREE, SERMEFL B
B HER BRBRAH, DE v £- 1 1 4.

12) Rogers, H. H., 1966 : Breeding and blending,
J. Br. Grassld Soc. 21 : 102—107.

13) Spedding, C. R. W. and E. C. Diekmahns
(eds.), 1972 : Grasses and legumes in British
agriculture, Bull, 49, Commonw. Bur, Past.
Fld Crops : 170—279, 343-—386.

14) A& & 1971 : BEHREOREBRCET 5H
% NAxH2EGHARC I o RINELEER
Beo#B, HAASLH23:1—10.

15) 1973 : BERE O SH# R ET 55
% VEAAABEEXYRC LCEREMOREN
BLEEHERCRETREEROME, HERSE
#t 26 : 36—48.

1973 : BHEKE 0 HHABR BT 5 5

%R VM AHEE0HZ bR YRR L LEBE

WORRE L EEHBRCET ARMER, HE

AHER 27 1 42—53.

1974 EEFRREC ST 28 EORES:

iy, Je&, 41 3): 12—19.

16)

17)




Bull. Hokkaido Prefect. Agric. Exp. Stn. 32:25-34 (1975)

Studies on Population Composition in Grass-Legume Mixture

7. Interrelations among component species in grass-legume

mixture differing from a main grass

Takashi WAkiMoTo,* Mitsuaki Tsursumr** and Kenji Kira**

Summary

This experiment was carried out to assess mutual effects among the component species in a
main grass and ladino clover mixture combined with two companion crop factors.

A main grass factor consisted of three levels, Senpoku variety of timothy, Kitamidori variety
of orchardgrass and Daehnfeldt Leto variety of meadow fescue. An Italian ryegrass factor had two
levels of “ mixed” and “non mixed” Italian ryegrass of a companion crop, A red clover factor had
two levels of “Red head” and “ Altaswede” varieties of red clover of a companion crop. The
combinations of these factors together with two replications were alloted according to the L;s(215)
table of orthogonal arrays.

The experimental plots were established in May, 1970. The results of this five-year experiment
were as follows:

1. Timothy and ladino clover of the basic species in the timothy swards were severely suppre-
ssed by Italian ryegrass and the “Red head” variety. The dominant species in these awards
changed from timothy at the establishment to the ‘“Red head” variety hereafter and furthermore
to red top of a volunteer species on the fourth and fifth years. When “non mixed” Italian ryegrass
and the “ Altaswede ” variety were combined with the timothy swards, the dominance of timothy
was preserved during the first few years but red top took the place of timothy in the last year.

2. The basic species in the orchardgrass swards were suppressed lightly by Italian ryegrass and
the “Red head ” variety. But the dominance of orchardgrass was preserved during the experimental
years except that the performances of orchardgrass decreased because it suffered from Sclerotinia
borealis Bub. et Vleug. in spring of the third year. The aggressiveness of orchardgrass showed a
negative association with red top of a volunteer species.

3. Although the basic species in the meadow fescue swards were suppressed lightly by Italian
ryegrass and the ‘Red head” variety, the adding of Italian ryegrass gave a good herbage yield for

the total of five years. Meadow fescue was compatible with ladino clover, but not with red clover.

* Hokkaido Prefectural Konsen Agricultural Experiment Station (Present, Hokkaido Central Agri-
cultural Experiment Station, Naganuma, Hokkaido, 069—13 Japan)
*¢ Tbd. Nakashibetsu, Hokkaido, 086—11 Japan.





