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STUDIES ON POPULATION COMPOSITION IN
GRASS - LEGUME MIXTURE

6. Differences among Locations on the Forage Yields and
the Botanical Compositions of Grass-Legume Mixtures
Consisted of Different Bi-Grass Combinations
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Table 1 The seed characters of species (variety).
. o s | weight of Ratio of
Species Variety 100 kernels germination
Timothy (Ti) Senpoku 047° 87.5°
Orchard grass (Or) Kitamidori .103 71.5
Meadow fescue (Me) Daehnfeldt Leto .185 87.2
Red cloyer (Rec) Sapporo .167 94.6
Ladino clover (Lc) Commercial .058 85.5

Table 2 Grass-legume combinations and the seed amounts of components.

Combination
Component
Ti/Or* Or/Ti Ti/Me Me/Ti Or/Me Me/Or

Ti 3.76 1.61 3.76 1.61 — -

(x> @ )] €))]
Or 4.32 10.09 - - 10.09 4.32
€))] )] m &)
Me — — 6.37 14.85 6.37 14.85
€)) ) @ )]
Rc 8.83 8.83 8.83 8.83 8.83 8.83
6] ® ()] 6] 6] 6))
Lc 3.10 3.10 3.10 3.10 3.10 3.10
6)] ) 6] 6] ) )

* Ti/Or means a combination of timothy as a main grass and orchard grass as a partner grass.
** The number (ten thousand) of germinable seeds per are appears in a parenthesis.

Table 3 Fertilizer application

Yearly Fertilizer Akr:?i‘(;‘ ; Remark
1st year Fused phosphate 80 Soil conditioner
Limestone 200 »
No. 10 Comp. fert. for grassland (10-7-10) 50 Basal fertilizer
10 Additional #
2nd year No. 2 z (6-11-11) 25 7 (May)
Vi 25 2 (after 1st cutt.)
v 25 v (7 2nd ~ )
v 25 v (7 3rd » )
3rd year No. 6 7 (6-11-11-3) 30 7 (May)
v 30 » (after 1st cutt.)
v 30 v (» 2nd » )
» 30 v (7 3rd »~ )
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Table § The number (thousand per are) of seedlings at 15 days after seeding.

Nakashibetsu Mataochi Yausubetsu
Combination ° , — ,

Grass Legume Grass . Legume Grass Legume

Ti/Or 138 112 156 156 - 128 130
Or/Ti 148 138 114 130 160 166
Ti/Me ‘ 132 120 136 144 136 C 154
Me/Ti - 140 - 118 158 178 82 120
Or/Me 118 114 134 124 130 122
Me/Or 166 122 130 162 118 128
Expected number 100 160 100 100 100 100
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Table 5 The cured hay yields (kg/10a) of components in mixtures at Nakashibetsu.
Coan:‘gination 1st year 2nd year 3rd year
composite 1st 2nd 1st 2nd 3rd 1st 2nd 3rd
species crop  crop total crop  crop crop total crop  crop crop total
Ti/Or Ti 64 4 68 11 4 1 16 2 — — 86
Or 37 146 183 235 125 194 554 115 94 163 372
Re 17 41 58 224 33 13 270 37 3 - 40
Le 15 43 58 80 58 40 178 132 102 92 326
total 133 234 367 550 220 238 1,008 286 199 255 740
Or/Ti Ti 21 6 27 7 1 — 8 2 — - 2
Or 9 163 257 159 165 181 505 105 111 145 361
Re 13 32 45 93 30 15 138 38 — — 38
Le 10 31 41 65 83 61 209 164 112 117 393
total 138 232 370 324 279 257 860 309 223 262 794
Ti/Me Ti 71 7 78 33 10 — 43 - — — —
Me | 28 127 155 36 104 161 621 18 81 76 37
Re 14 54 68 207 28 20 255 52 — — 52
Le 10 46 56 101 104 68 257 147 121 156 424
total 123 234 357 697 246 249 1,192 379 202 232 813
Me/Ti Ti 35 5 40 23 5 — 28 — - — -
Me 70 176 246 256 144 166 566 123 103 56 232
Re 12 31 43 162 21 4 187 23 - 2 25
Lc 11 46 57 160 120 71 291 208 120 161 489
total 128 258 386 541 290 241 1,072 354 223 219 796
Or/Me Or 85 130 215 99 119 150 368 60 58 95 213
Me 39 85 124 62 62 57 181 52 37 36 125
Rc 21 18 39 83 23 10 116 22 1 - 23
Le 15 28 43 67 83 53 203 176 113 134 423
total 160 261 421 311 287 270 868 310 209 265 784
Me/Or Or 37 63 100 48 58 66 172 25 44 49 118
Me 89 165 254 165 96 98 359 66 58 50 174
Re 19 17 36 125 22 11 158 28 — 1 29
Le 11 25 36 99 107 66 272 207 127 160 494
total 156 270 426 437 283 241 961 326 229 260 815
The 1.sd. of
forage yields
between com-
binations
total yield ns ns ns 203 36 ns 259 80 ns ns ns
grasses ns 89 97 93 41 ns ns ns ns 80 ns
legumes ns 53 ns 156 29 ns 154 ns ns 66 156




Table § The cured hay yields (kg/10a) of components in mixtures at Mataochi.

Jestsr BRI UY 27 5

Coan:lgination 1st year 2nd year 3rd year
composite 1st 2 nd 1st 2nd 3rd 1st 2nd 3rd
species crop crop total crop crop crop total crop crop crop total
Ti/Or Ti 109 8 117 3 15 2 20 - — — —
Or 56 43 99 288 207 206 701 371 156 261 788
Re 46 162 208 240 26 13 279 8 2 — 10
Le 14 39 53 58 66 21 145 49 43 37 129
total 225 252 477 589 314 242 1,145 428 201 298 927
Or/Ti Ti 48 6 54 9 3 — 12 - - - -
Or 89 120 209 210 323 252 785 280 156 253 689
Rc 32 103 135 147 13 20 180 14 2 - 16
Lc 13 26 39 60 47 17 124 54 30 36 120
total 182 255 437 426 386 289 1,101 348 188 289 825
Ti/Me Ti 107 4 111 30 2 — 32 20 6 - 26
Me 36 83 119 262 107 102 471 218 82 102 402
Re 29 117 146 214 (e 4 333 25 1 - 26
Lc 16 77 93 102 138 92 332 105 89 121 315
total 188 281 469 608 322 238 1,168 368 178 223 769
Me/Ti Ti 61 1 62 11 8 4 23 10 5 - 15
Me 75 126 201 237 160 180 587 211 106 117 434
Re 4 98 142 216 54 12 282 18 2 - 20
Lc 18 4 62 82 82 28 192 102 71 123 296
total 198 269 467 546 304 234 1,084 A1 184 240 765
Or/Me Or 95 135 230 187 197 174 558 151 106 180 437
Me 48 33 81 66 59 39 164 38 49 48 135
Re 33 67 100 116 24 7 147 12 1 - 13
Le 17 50 67 53 104 29 186 48 56 54 158
total 193 285 478 422 334 249 1,055 249 212 282 743
Me/Or Or 50 il 127 146 90 114 350 107 61 122 290
Me 68 88 156 165 85 63 313 63 69 71 203
Rc 32 78 110 116 24 8 148 7 - - 7
Le 17 43 60 105 117 51 273 104 79 86 269
total 167 286 453 532 316 236 1,084 281 209 279 769
The 1.s.d. of
forage yields
between com-
binations
total yield ns ns ns 112 41 ns ns 122 ns 58 110
grasses ns ns ns ns 86 94 232 162 50 98 223
legumes ns 83 80 93 74 73 187 ns ns 62 210
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Table 7 The cured hay yields (kg/10a) of components in mixtures at Yausubetsu.

Co:tl‘l;ination 1st year 2nd year 3rd year
composite 1st 2nd 1st 2nd 3rd 1st 2nd 3rd
species crop crop total crop crop crop total crop crop crop total
Ti/Or Ti 122 3 125 39 1 - 50 10 — — 10
Or 97 119 216 259 127 170 556 204 124 179 507
Rc 17 41 58 129 4 5 158 8 — - 8
1lc 3 13 16 73 71 54 198 119 80 54 253
total 239 176 415 500 233 229 962 31 204 233 778
Or/Ti Ti 67 1 68 10 3 — 13 3 - - 3
Or 170 143 313 194 234 162 590 249 185 164 598
Re 21 39 60 106 6 2 114 1 — - 1
Le 5 i 12 30 45 61 136 86 45 68 209
total 263 190 453 340 288 225 833 349 230 232 811
Ti/Me Ti 132 6 138 60 10 2 72 35 3 - 38
Me 82 142 224 337 155 105 597 145 73 72 290
Rc 21 54 75 123 21 11 155 12 — - 12
Le 5 16 21 60 98 89 47 118 14 64 306
total 240 218 458 580 284 207 1,071 310 200 136 646
Me/Ti Ti 72 5 77 9 5 - 14 16 - — 16
Me 131 180 31 215 197 119 531 124 91 69 284
Re 21 26 47 88 11 5 104 13 - — 13
Lec 7 6 13 36 90 98 224 170 106 83 359
total 231 217 448 348 303 222 873 323 197 152 672
Or/Me Or 163 9% 258 139 122 111 372 140 117 148 405
Me 53 59 112 108 88 40 236 54 39 30 123
Rc 10 35 45 99 13 1 113 5 — —_ 5
Le 6 9 15 27 74 72 173 154 91 69 314
total 232 198 430 373 297 224 894 353 247 247 847
Me/Or Or 89 79 168 97 78 110 285 138 128 120 386
Me 121 86 207 208 117 53 378 49 39 16 104
Re 18 33 51 93 14 4 111 - - - -
Le 4 6 10 37 85 48 170 143 87 85 315
total 232 204 436 433 294 215 944 330 254 221 805
The 1.s.d. of
forage yields
between com-
binations
total yield ns ns ns 164 ns ns 200 ns ns 64 188
grasses ns ns ns 155 61 ns ns ns 89 61 205
legumes ns ns ns 86 48 ns 148 ns ns ns ns
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Fig. 1 The relationship between combinations and locations in the yields of grass and legume. -

components in' mixtures on the 1st year.
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components in mixtures on the 2nd year.
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Fig. 3 The relationship between combinations and locations in the yields of grass a.nd' legume

components in mixtures on the 3rd year.
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Summary

Timothy, orchard grass and meadow fes-
cue were combined with each other as a main
or a partner. Furthermore, all of these 6 bi-
grass combinations were mixed commonly
with red clover and ladino clover.

Three replicated experimental plots con-
sisted of 6 sets of such grass-legume mixtures
were established at three locations, Nakashi-
betsu and Mataochi of Nakashibetsu-cho and
Yausubetsu of Bekkai-cho, in May, 1969.

A three year experiment was conducted
to clarify the differences among locations on
the forage yields and their botanical compo-

sitions of mixtures.

Results were as follows:

1. Timothy, even treated to be the main
grass in a mixture, was suppressed by the
partner grass such as orchard grass or mea-
dow fescue and has disappeared in the mixture
after the 2nd year. Orchard grass was a
greater suppressor against timothy as com-
pared with meadow fescue.

2. Though meadow fescue had large plant
vigor from the seedling stage to the 1st crop
of the 2nd year, it gradually decreased after-
wards. Therefore, the yield of meadow fescue
became lower than that of orchard grass as
the partner in a mixture in the 3rd year at
both locations of Mataochi and Yausubetsu.

3. It was shown that ochard grass was
the greatest competitor among the three
grasses at all locations through 3 years.

4. Red clover showed the largest compo-
sition within a mixture at the 1st crop of
the 2nd year. Afterwards, its plant vigor
decreased rapidly and ladino clover became
dominant to take the place of red clover from
that time on.

5. The significant interactions of com-
binations and locations were found occasion-
ally in the yield of the grass components.
Especially, the relationship in the yield bet-
ween the grass components was meadow
fescue > orchard grass at Nakashibetsu, or-
chard grass>meadow fescue at Mataochi and
not clear at Yausubetsu up to the 2nd year.
The relationship of orchard grass > meadow
fescue was found commonly at all locations
in the 3rd year.

6. Through the 3 year experiment, the
variation of the yield of the grass components
among combinations was very small at Naka-
shibetsu, very large at Mataochi and a little
larger at Yausubetsu.
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7. The significant interactions of com- a mixture taking an average of 3 locations
binations and locations were not shown in showed a non-significant difference among
the yields of the legume components, combinations because the yields of the grass

8. The total yield of each component in components and the legume components with-
in a mixture were mutually reversed.





