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STUDIES ON POPULATION COMPOSITION IN -
GRASSLEGUME MIXTURE

5. The Effects of Cultivation Factors on the Forage Yields and
Their Botanical Compositions of Grass-Legume
Mixtures Differing a Main Grass
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Table 1. The seed characters of species (variety).

ot o e
Orchard grass (Or) Local 0.70 g 60.3 %
Frode 0.97 63.6
Timothy (Ti) Local 0.37 97.2
Climax 0.47 96.2
Meadow fescue (Me) Daehnfeldt Leto 2.33 88.4
Ladino clover (Lc) Commercial 0.63 90.9
Red clover (Rc) Local 1.97 80.8
Italian rye grass (1t) Commercial 2.53 97.6
Table 2. Experimental factors and their levels.
Level ) o
Factor
1 2
Main grass (A)
Species (A Timothy Orchardgrass
Variety (A2) Local Climax (Ti)
Local Frode (Or)
Legume (B) Lec-Re Re-Lc
Italian rye grass © not Mixed Mixed

Fertilization kg/10a (D)

3-3-10-Manure 2,000

6-6-20-no Manure

Table 3. The combinations of species and the amounts of seeds.

o 07*;‘;‘2“'587355 Timothy Meadow  Ladino Red 7 -I;aiian
Combination l Local Frode Local Climax  fescue clover clover rye grass
1. A:AiB l 58.2 26.2 27.6 48.7 3.7

(5) ¢)) 1Y) 2 (1.3)
2. A2A1B; | 58.2 26.2 13.8 97.3 H.7
1 @ (4)
3. A2A:B | 7?5‘3 26.2 27.6 48.7 4.7
1
4. Az A:B: | 76.4 26.2 13.8 97.3 .7
5 AAAB 1!()_-_;. 26.2 27.6 48.7 3.7
5
]
6. A1A;B: ! 19.1 26.2 13.8 97.3 34.7
7. A1A:B Z‘és‘; 26.2 27.6 48.7 .7
8. A1 A:B: } 24.4 26.2 13.8 97.3 34.7

The number

(ten thousand) of germinable seeds per are appears in a parenthesis.
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Table 4. The amounts of fertilizers (kg per 10a).

1st year 2nd year~5th year
Kinds of p o ™
after after after
s late early late
fertilizer Basal 1st - 1st 2nd
cutting fall Spring cutting cutting fall
1st level
Ammonium 15 15 - 5 5 5 —
§gg§;hate 2 25 — 2.5 2.5 2.5 —
Fused _
phosphate 100 — - 2.5 2.5 2.5
s 2 mo -8 e s
Manure — — 2,000 —_ - - 2,000
2nd level
Ammonium 20 20 - 10 10 5 5
Super _ —_
phosphate 25 25 5 5 5
Fused
phosphate 100 - - 5 5 - 5
vy 16 16 - 10 10 10 10
Table 5. The dates of cutting.
1st 2nd 3rd
Yearly and plot cutting cutting cutting
1st year
Orchard grass plot Aug. 1 Sept. 25
Timothy plot Aug. 1 Sept. 25
2nd year
Orchard grass plot June 19 July 31 Sept. 4
Timothy plot June 27 Aug. 10 Sept. 24
3rd year
Orchard grass plot June 16 July 26 Sept. 20
Timothy plot June 24 Aug., 1 Sept. 21
4 th year
Orchard grass plot June 10 July 27 Sept. 16
Timothy plot June 17 July 31 Sept. 17
5th year
Orchard grass plot June 18 Aug. 2 Sept. 17
Timothy plot June 24 Aug. 9 Sept. 22
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Table 6. The average stand numbers of
seedling ( thousand/a).

Italian
Plot tye grass Grasses Legumes
Timothy plot 24.4 77.9 78.9
Orchard ; -
grass plot 23-3 65.7 83.2
Expected | 130 60.0 60.0
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Table 7. The cured hay yields (kg/10a) of the
components in mixtures on the 1st year.

DAJA:BC| It Tt Or Me Rec Le Total
11111 - 838 —= 117 8 12 327
11122198 2 — 107 107 66 480
11211 — 6 — 112 115 18 419
11222} 198 1 - 82 8% 52 422
12111 — — 51 81 73 122 327
12122) 125 — 8§ 154 126 30 443
12211 — =— 45 108 43 130 326
12222178 — 11 121 97 55 462
21112122 1 — 14 55 49 461
21121 — 4 — 110 111 132 357
21212|17 1 — 8 8 45 400
21221} — 2 — 119 69 99 289
22112156 — 12 130 100 38 43
22121 — — 25 54 57 155 201
22212181 — 40 8 63 29 366
22221 — — 9 19 63 132 414
11112126 3 — 127 23 87 366
11121 — 2 — 123 107 62 294
11212160 2 — 92 79 82 415
11221 — 3 — 135 94 73 305
12112)] 161 — 9 127 40 8 422
12121 — — 49 71 148 53 321
12212167 — 16 140 53 47 423
12221 — — 5 5 122 35 261
21111) — 3 — 101 171 64 339
21122242 3 — 59 67 8 456
21211 — 3 — 166 14 78 351
21222173 1 — 132 76 99 481
22111 — — 33 100 115 43 201
22122)| 1656 — 9 14 60 72 450
22211 — — 43 81 145 44 313
22222| 146 — 15 91 4 73 371
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Table 8. The cured hay yields (kg/10a) of the
components in mixtures on the 2nd year.

Table 9. The cured hay yields (kg/10a) of the
components in mixtures on the 3rd year.

D A;A:B C Ti Or Me Rc Lc Total DAA:BC Ti Or Me Rc Lc Total
11111 31 — 312 217 308 868 11111 32 — 641 42 331 1,036
11122 20 — 241 315 247 823 11122 22 — 705 93 260 1,080
11211 25 — 337 100 407 869 11211 — 584 83 259 932
11222 29 — 153 354 191 727 11222 3 — 425 132 418 978
12111 — 154 1% 153 258 761 12111 — 427 229 12 265 933
12122 - 57 136 252 202 647 12122 — 267 245 107 293 912
12211 — 156 140 198 328 822 12211 — 208 248 23 310 879
12222 — 102 143 253 225 723 12222 — 309 23 39 246 830
21112 57 — 221 101 466 845 21112 24 — 636 29 367 1,056
21121 17 — 381 317 195 910 21121 16 — 638 73 357 1,084
21212 11 — 145 238 363 757 21212 5 — 622 8 362 1,075
21221 52 — 398 205 191 937 21221 10 — 472 78 389 949
22112 - 47 114 129 298 617 22112 — 219 495 15 302 1,031
22121 - 77 314 160 225 776 22121 — 153 490 55 321 1,019
22212 — 81 64 155 360 660 22212 — 506 200 13 280 999
22221 — 124 201 245 210 780 22221 — 251 260 58 289 858
11112 50 — 182 169 437 838 11112 8 — 662 10 290 970
11121 31 — 481 265 199 969 11121 62 — 530 100 272 964
11212 30 — 164 221 344 759 11212 3 — 501 52 339 895
11221 46 — 318 320 218 911 11221 38 — 620 51 280 999
12112 - 93 92 164 268 617 12112 — 166 301 32 315 814
12121 - 99 212 217 143 671 12121 — 242 361 92 247 942
12212 — 137 80 142 317 676 12212 — 312 197 65 434 1,008
12221 — 178 216 209 98 701 12221 — 296 285 36 192 809
21111 37 — 346 189 245 817 21111 32 — 555 53 358 998
21122 49 — 226 291 197 763 21122 62 — 466 78 386 992
21211 10 — 487 140 219 836 21211 8 — 6% 11 322 1,036
21222 14 — 197 233 299 743 21222 56 — 531 84 306 977
22111 — 168 190 75 254 687 22111 — 400 421 21 225 1,067
22122 — 41 160 334 204 679 22122 — 374 345 40 264 1,023
22211 — 140 240 162 285 827 22211 — 370 291 56 267 984
22222 — 167 114 174 210 665 22222 — 393 260 30 268 951
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Table 10. The cured hay yields (kg/10a) of the Table 11. The cured hay yields (kg/10a) of the
components in mixtures on the 4 th year. components in mixtures on the 5th year.
D AJAB C Ti Or Me Rc Lc Total DA;A:B C Ti Or Me Rc Lc Total
4 — 516 8 477 1,005 12 — 259 none 558 829
— 638 none 470 1,116 5 — 44 v 375 804
12 — 662 7 328 1,002 none — 509 v 253 762
none — 634 7 433 1,067 v — 353 v 368 721
— 572 156 12 259 999 — 369 & 7 262 716
— 553 186 29 343 1,111 — 484 27 v 232 743

— 451 212 none 381 1,044
— 48 201 4 303 992

— 501 76 v 205 1782
— 462 92 2 151 705

none — 577 6 478 1,061 none — 303 11 470 784
11 — 483 26 512 1,032 5 — 242 none 477 T4
none — 517 3 487 1,007 none — 280 2 499 779
32 — 449 18 529 1,028 n - 313 » 388 772
— 262 261 17 415 955 — 403 4 2 407 854
— 521 241 none 285 1,047 — 452 65 7 34 81
— 488 8 388 968 — 334 8 7 265 738
452 119 none 404 975 — 476 o 2z 206 73

4 — 661 5 289 959 none — 498 7 353 851

11 — 546 42 422 1,021 10 — 436 v 32 798

13 ~— 577 none 501 1,091 12 — 300 7 405 717
none — 740 17 323 1,080 23 — 49 7 349 869

— 406 236 none 351 993
— 417 351 8 282 1,058
— 515 229 none 252 996
— 453 220 35 287 995

— 480 190 none 234 904
— 345 18 v 266 79
— 551 89 7 147 787
— 538 99 v 140 777

10 — 600 none 443 1,053 74 — 498 7 334 906
18 — 654 7 415 1,087 none — 528 v 359 887
none — 617 ~ 466 1,083 21 — 393 7 407 821
6 — 653 2 416 1,075 none — 309 ~ 536 845

— 417 269 3 358 1,047
— 583 141 24 319 1,067
— 615 120 none 400 1,135
— 63% 53 5 393 1,087

— 408 82 » 316 806
~ 414 129 v 289 832
— 492 67 2 260 819
— 502 25 v 372 899
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Table 12. The results of the variance analysis on the 1st year.

- 9°_mp°“e“‘ Main Meadow Total of Red Ladino  Total of Total of Weeds
Factor | grass fescue grasses clover clover legumes forage €
Main grass (A) Or(F)

orM! s NS NS NS NS NS NS
Ti (L)
Ti (C)
Legume (B) NS NS NS NS NS NS NS NS
AxB NS NS NS NS NS NS NS NS
Italian rye grass (C)| C,>C; NS C1<<C: Ci>C: Ci>Cs Ci>Ca Ci<C2 Ci>Cs
AxC Ti plot Ti plot NS NS NS NS NS NS
Ci>C: Ci>Cz
Or plot Or plot
Ci>C: Ci<<Ce
BxC NS NS NS NS NS B; level NS NS
Ci>Ca
B2 level
Ci>Cs
Fertilization (D) NS NS NS NS NS NS NS NS
AxD NS NS NS NS NS NS NS NS
BxD NS NS NS B; level B, level NS NS NS
Di<<D2 D >D:
Bz level B; level
Di>>D2 D1<<D2
CxD NS NS NS NS NS NS NS NS




AP IR BT S BF5E

WRKTH 72720, C<C, DPRANTE L 2L 5
<0

HRIOWT, CHEEIEDWS LS LW
WA A SR, C>C DINERHETH - 720

HU24E  (Table 13)

EfleA PR (D REELITOWT, Wiy
%, Or(F)>0r ()>Ti(e), Ti(c) »H
ERESNT, AXBOZHEEANAHETOr(F)
T3 B;<<B,, Or () ©'i B>B,, Ti@) Tiz
B,>B., Ti(C) Tit B,<B, DFENR A L4,
TOMHDITIITH TH D, izt odlas
N RSO, TORGEHHE
Wbh, C>C, o BABERRINEN,. L
L, AXCOZEMEMHAETHY, Itk
Ry P R E A DN R R 3 AR Ak (] [ -
Lizo SHIZOr@e) BMHES NI BERKTH
7z, Tide) TE GiRshTh-oin tBbhi
35 D LSMHOBERZBRL,M T,

A

43

Me W5 T3 B BT (B & IRt
BERL T4by, Tigpn X, Ti(c)IX>
Or () &, Or (P X TH o720 CHMDLHYLH
"ﬁﬁ.& 7:1: ’J 1 Cx>Ca Th -2 7.‘.0

1 2 BEiR T C>C, DR 2 R i1
T, MOBEELDIIIBFETL» 70

Re iy Tl BERMEDZ MR TB<B, ®
WA A St 27z, LeBifit ¢ B ¥EEMRN
15T, B>B, DINERALIL, 3612, CH
AL HETHY, £ 2BRME M C<C,
OFERASNIo TN CHEIZ LY 1 5 FHY
ix C>Ch &4V, MR LZa 2BMc L Y
i En T, C<CoDBIENE LA DEEILD
N3, = ABHFHRTE, B 2BRTE @
MO E, T/, Me WWEEEDHIGHL G
#iRL, = ABRGHE Me ik o TR 2 i 3
EZHRWEND S, L ULAFFRHRELIAE
DI ENEESND, 2/, CHEHRY

Table 13. The results of the variance analysis on the 2nd year.

Component Main A Meadow  Total of Red Ladino Total of Total of
Factor grass fescue grasses clover clover legume  forage
Main grass (A Or () | Ti(L) NS NS NS Ti (L) Ti(L)
Main grass (A) v T TieG) | TG I
Or(L) | ~ N ~
Ti (L)V Or(L) Or(Fg l Or(F)
Ti (C) Or(F) Or(L Or(L)
Legume (B) NS NS NS B,<B: Bi>B2 NS NS
AxB Or (F) NS NS NS NS NS NS
Bi<B:
Or(L)
B;>B:
Ti(L)
B,>B;
Ti(C)
Bi<B:
Italian rye grass (C) Ci>C. Ci>Cs Ci>C: NS Ci<<C; Ci<Cz Ci>C.
AxC or () NS NS NS NS NS NS
Ocl(\f)c?
r
Ci>Ca
Ti(L)
TN
1
C>C;
BxC NS NS NS NS NS NS NS
Fertilization (D) NS NS NS NS NS NS NS
AxD NS NS NS NS NS NS NS
BxD NS NS NS NS NS NS NS
CxD NS NS NS NS NS NS NS
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Table 14. The results of the variance analysis on the 3rd year.

“~—....___Component Main Meadow  Total of  Red Ladino  Total of Total of
Factor \\\ grass fescue grasses clover clover legume forage
Main grass (A) 8:%8\'/ g: %3 i NS NS NS NS gi §§ !,

ngl B Or (F)
Legume (B) NS NS NS By<<B: NS NS NS
AxB NS NS NS NS NS NS ' NS
Italian rye grass (C) NS NS NS NS NS NS NS
AxC NS NS NS NS NS NS NS
BxC NS NS NS NS NS NS NS
Fertilization (D) NS NS Dy<<D: NS NS NS Di<<D;
AxD NS NS NS NS NS NS NS
BxD NS NS NS NS NS NS NS
CxD NS NS NS NS NS NS NS

Table 15. The results of the variance analysis on the 4 th year.
~--—__Component Main Meadow  Total of  Red Ladino  Total of Total of
Factor \‘~~\ grass fescue grasses clover clover legume  forage
. . . .

Main grass (A) 8§8‘3J’ % E%V 8:8;3 | NS %: &Iz.g\ll NS NS

W R e Or(F)

i(C) Or(F) Or(L)

Legume (B) NS NS NS NS NS NS NS
AxB NS NS NS NS NS NS NS
Italian rye grass (C) NS NS NS NS NS NS NS
AxC NS NS NS NS " NS NS NS
BxC B, level NS By level NS NS NS B; level

Ci>C: Ci>C; ’ Ci>C:

B: level B2 level Bz level

Ci<<C: Ci<Cs Ci1<<Ca
Fertilization (D) NS D>D: Dy>De NS Dy<<Ds NS NS
AxD NS NS NS NS NS NS NS
BxD NS NS NS NS NS NS NS
CxD NS NS NS NS NS NS NS
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Table 16. The results of the variance analysis on the 5th year.

—_ Component | Meadow

Total 7 of

Total of

Main Red Ladino Total of
Factor T I grass fescue grasses clover clover legumes forage
Main grass (A) 8rEF) Ti(L) Or(F) I NS Ti(L) NS NS

Ty L) Ti (C)V Or(L) | Ti (C)

BB e[ TE 2]

Legume (B) NS NS NS NS NS NS NS
AxB NS NS NS NS NS NS NS
Italian rye grass (C) - NS NS NS NS NS NS NS
AxC NS NS NS NS NS NS NS
BxC NS NS NS NS NS NS NS
Fertilization (D) NS NS NS NS Di<D: NS NS
AxD NS NS NS NS NS NS NS
BxD NS NS NS NS NS NS NS
CxD NS NS NS NS NS NS NS
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2)

5)

Summary

This experiment was carried out to
confirm the effects of some cultivation factors
on the forage yields and their botanical
compositions of grass-legume mixtures.

Adopted cultivation factors were as foll-
ows.

A main grass factor consisted of the
Local and Climax varieties of timothy and
the Local and Frode varieties of orchard grass
associated with meadow fescue as a partner,
respectively.

A legume factor had 2 levels of the
combination of a main and a partner such
as ladino clover-red clover and red clover-
ladino clover.

An Italian rye grass factor had 2 levels
of “include’” and “not include” Italian rye
grass as a companion crop in grass-legume
mixtures.

A fertilization factor was 2 levels of 3-3-
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10-manure 2,000 kg/10 are and 6-6-20-manure
zero kg/10 are.

The combinations of these factors toge-
ther with 2 replications were alloted according
to the L,, (2%) table of orthogoal arrays.

The experimental plots were established
in May, 1967. The results of this 5 year
experiment were as follows,

1. Either the Local or Climax variety of
timothy was suppressed by meadow fesecue
as the partner in a mixture.

2. Though meadow fescue was more
dominant than either the Local or Frode
variety of orchard grass in a mixture up to
the 2nd year, from that time both varieties
of orchard grass, especially Frode variety,
were more dominant than meadow fescue.

3. The yields of the legume components
between levels of legume factor showed a
non-significant difference. Furthermore, the
effects of legume factor were not clear upon
the yield of the grass components.

4. An Italian rye grass factor gave signi-
ficant effects upon the total forage yield in
mixtures. The yields of the mixtures includ-
ing Italian rye grass were much larger than
that of “not include” mixtures in the 1st
year, but decreased reversely in the 2 nd year
when Italian rye grass had disappeared in
the mixtures,

5. Italian rye grass suppressed over the
components except meadow fescue in mixtures
The residual effects of
Italian rye grass in the 2nd year gave a

in the 1st year.

suppression upon each of the grass compo-
nents in mixtures, but a benefit upon the
legume components.

6. The fertilization factor gave the di-
fferent effects upon the components in mix-
tures after the 3 rd year, namely, 3-3-10-
manure treatment was beneficial upon the
grass components but not beneficial upon the
legume components and 6-6-20 treatment was
reversed utterly.





