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STUDIES ON POPULATION COMPOSITION IN
GRASS-LEGUME MIXTURE

4. Forage Yield and Competition between Grasses within Bi-
Grass and Ladino Clover Mixture
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Table 1. The seed weights (g/a) in response to

the seed ratios of bi-grass combination.

\ Combination -
- Ti: Me Ti:Or Or : Me

Seed ratio \
0:10 —:140.0 —:42.0 —:140.0
2: 8 4.4:112.0 4.4:33.6 8.4:112.0
4: 6 8.8: 84.0 8.8:25.2 16.8: 84.0
6: 4 13.2: 56.0 13.2:16.2 25.2: 56.0
8: 2 16.6: 28.0 17.6: 8.4 33.6: 28.0
10: 0 22.0: — 22.0: — 42.0: —
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Table 2. Cutting time

~ Crop | o
\ st 2nd 3rd
Yearly

2nd year June 14 July 22 Sept. 8
3rd year June 13 July 24 Sept. 9
4th year June 11 July 24 Sept. 8
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Fig. 1. The yield diagram of components in
bi-grass combination
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Table 3. The green yield (kg/plot) of timothy, meadow fescue and ladino clover mixture

Yearly and Components Total of Total of
sced ratio T Me Lc grasses forage
2nd year
0:10 —( 0.0) 4.11(100.0) 1.42 4.11 5.53
2: 8 .30( 6.2) 4.52( 93.8) 1.25 4.82 6.07
4: 6 .63( 14.9) 3.59( 85.1) 1.47 4.22 5.69
6: 4 91( 23.7) 2.93( 76.3) 2.00 3.84 5.84
8: 2 1.39( 42.5) 1.88( 57.5) 1.90 3.27 5.17
10: © 2.71(100.0) —( 0.0) 2.67 2.71 5.38
l. s. d. 1.97%% 1.68n.s.
C.V. % 11.7 10.5
3rd year
0:10 —( 0.0) 4.69(100.0) 3.28 4.69 7.97
2: 8 .20( 3.9 4.97( 96.1) 2.95 5.17 8.12
4: 6 .50( 10.5) 4.27( 89.5) 3.19 4.77 7.9
6: 4 94 19.7) 3.83( 80.3) 3.62 4.76 8.38
8: 2 1.04( 23.9) 3.32( 76.1) 3.56 4.36 7.92
10: 0 3.23(100.0) —( 0.0) 4.38 3.23 8.06
1. s d. 1.32%% .91 n.s.
C.V.% 10.3 4.0
4th year
0:10 —( 0.0) 2.19(100.0) 2.82 2.19 5.01
2: 8 17¢ 7.9) 1.98( 92.1) 2.76 2.15 4.91
4: 6 .68( 20.1) 1.66( 70.9) 2.74 2.34 5.08
6: 4 .75( 31.8) 1.61( 68.2) 2.62 2.36 4.98
8: 2 .02¢ 44.2) 1.16( 55.8) 3.01 2.08 5.00
10: 0 1.77(100.0) —( 0.0) 2.89 1.77 4.66
l. s.d. .70 n.s. .74 n.s.
C.V. % 11.5 5.3
Total of 3 years
0:10 ‘ —( 0.0) 10.99(100.0) 7.59 10.99 18.58
2: 8 77 6.3) 11.47( 93.7) 7.11 12.24 19.35
1: 6 1.81( 16.0) 9.52( 84.0) 7.28 11.33 18.61
6: 4 2.60¢ 23.7) 8.36( 76.3) 8.36 10.96 19.32
8: 2 3.34( 34.4) 6.37( 65.6) 8.38 9.71 18.09
10: 0 7.71(100.0) —( 0.0) 10.31 7.71 18.02
1. s. d. 2.24%F 2.41 n.s.
C.V. % 7.5 1.6

The percentage of grass component appears in parenthesis.
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Table 4. The green yield (kg/plot) of timothy, orchard grass and ladino clover mixture

Yearly and Components Total of Total of
seed ratio Ti Or Le grasses forage
2nd year
0:10 —( 0.0} 2.78(100.0) 1.35 2.78 4.13
2: 8 1.31€ 41.2) 1.87( 58.8) 1.61 3.18 4.79
4: 6 1.24( 39.1) 1.93( 60.9) 1.32 7.17 4.49
6: 4 2.05( 63.9) 1.16( 36.1) 1.22 3.21 4.43
8: 2 1.99( 70.8) .82( 29.2) 2.12 2.81 4.93
10: 0 2.40(100.0) —( 0.0) 1.74 2.40 4.14
1. s.d. 1.09 n.s. 1.26 n.s.
C.V. % 13.2 9.9
3rd year
0:10 —( 0.0) 5.39(100.0) 2.04 5.39 7.43
2: 8 .55( 9.9) 5.01( 90.1) 2.26 5.56 7.82
4: 6 .81( 18.2) 3.65( 81.8) 2.85 4.46 7.31
6: 4 1.48( 30.4) 3.39( 69.6) 3.01 4.87 7.88
8: 2 1.74¢ 35.7) 3.14( 64.3) 2.76 4.88 7.67
10: 0 3.50(100.0) —( 0.0) 3.72 4.50 7.22
Ls.d 1.87* 1.41n.8.
C.V.% 13.8 6.6
4th year
0:10 —( 0.0) 3.35(100.0) 1.44 3.35 4.78
2: 8 .20( 5.4) 3.52( 94.6) 1.17 3.72 4.89
4: 6 .18( 6.7 2.50( 93.3) 1.88 2.68 4.56
6: 4 .50( 15.0) 2.83( 85.0) 1.81 3.33 5.14
8: 2 .49( 15.6) 2.65( 84.4) 1.67 3.14 4.81
10: 0 1.74(100.0) —( 0.0) 2.54 1.74 4.28
l.s. d. 1.04%% .90 n.s.
C.V. % 12.2 6.7
Total of 3 years
0:10 —( 0.0 11.52(100.0) 4.82 11.52 16.34
2: 8 2.05( 16.5) 10.41( 83.5) 5.4 12.46 17.50
4: 6 2.22( 21.6) 8.08( 78.4) 6.05 10.30 16.35
6: 4 4.02( 35.3) 7.38( 64.7) 6.03 11.40 17.43
8: 2 4.22( 39.0) 6.61( 61.0) 6.58 10.83 17.41
10: 0 7.27(100.0) —( 0.0 8.27 7.27 15.54
l. s.d. 3.26%* 3.01n.s.
C.V. % 10.9 6.4

The percentage of grass component appears in parenthesis.
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Table 5. The green yield (kg/plot) of orchard grass, meadow fescue and ladino clover mixture.

Yearly and

Components

Total of

Total of
seed ratio Or Me Lc grasses forage
2nd year
0:10 —( 0.0) 3.78(100.0) 1.02 3.78 4.80
2: 2 16( 4.1) 3.76( 95.9) 1.19 3.92 5.11
4: 4 .28C 9.9) 2.56( 90.1) 1.14 2.84 3.98
6: 6 .74( 19.1) 3.13( 80.9) 1.23 3.87 5.10
8: 8 1.17( 41.6) 1.64( 58.4) 1.43 2.81 4.24
10: 0 2.09(100.0) —( 0.0) 1.36 2.09 3.45
L s.d. 1.66% 2.15n.s.
C.V.% 18.3 17.0
3rd year
0:10 —( 0.0) 4.08(100.0) 3.54 4.08 7.62
2: 8 .62( 13.7) 3.90( 86.3) 3.46 4.52 7.98
4: 6 .92( 19.4) 3.83( 80.6) 2.82 4.75 7.57
6: 4 | 1.63( 35.6) 2.95( 64.4) 3.10 4.58 7.68
8: 2 2.58( 51.4) 2.44( 48.6) 2.67 5.02 7.69
10: 0 ‘ 5.01(100.0) —( 0.0) 2.43 5.01 7.44
l.s.d 1.19n.s. .86 n.s.
C.V.% 9.0 4.0
4th year
0:10 ‘ —( 0.0) 2.06(100.0) 3.31 2.06 5.37
2: 8 | .92( 37.9) 1.51€ 62.1) 2.67 2.43 5.10
4: 6 ‘ 1.67( 51.4) 1.58( 48.6) 2.21 3.25 5.46
6: 4 2.27( 69.4) 1.60( 30.6) 2.14 3.27 5.41
8: 2 2.11( 66.6) 1.06( 33.4) 2.22 3.17 5.39
10: 0 3.16(100.0) —( 0.0) 1.74 3.16 4.90
I. s.d 1.04%* 1.04n.s.
C.V.% 12.7 7.0
Total of 3 years
0:10 —( 0.0) 9.92(100.0) 7.60 9.92 17.52
2: 8 1.70( 15.6) 9.17( 84.4) 7.32 10.87 18.19
4: 6 2.86( 26.4) 7.97( 73.6) 6.17 10.83 17.00
6: 4 ' 4.64( 39.6) 7.08( 60.4) 6.47 11.72 18.19
8: 2 5.87( 53.4) 5.13( 46.6) 6.32 11.00 17.32
10: 0 10.26(100.0) —( 0.0) 5.52 10.26 15.78
1. s.d | 2.81n.s. 2.95n.s.
C.V. % i 9.2 6.0

The percentage of grass component appears in parenthesis.
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Table 6. The relative yield rate of the grass components in timothy, meadow fescue and ladino

clover mixture

~~—__ Seed ratio . . . Combined
\\\\CSEEBBEEF\\ 2:8 4:6 64 82 o tiacs.
Crop ~~ - Ti Me Ti Me Ti Me Ti Me Ti Me
P T .
2nd yr. -1st crop .80 1.16 .77 1.05 .73 1.31 .88 .90 87 1.07
-2nd crop .18 1.24 .57 1.14 .47 1.82 .58  2.59 .67 1.36
-3rd crop .44 1.63 .10 1.85 .29 2.16 .15 3.28 48 1.64
3rd yr. -1st crop .24 1.25 -40 1.51 .47 2.03 .35 3.63 59 1.50
-2nd crop .70 1.25 .27 1.49 .87 1.49 .68 3.76 .78 1.47
-3cd crop .22 1.44 .49 1.60 .19 2.23 .37 2.99 .56 1.53
4th yr. -1st crop .51 1.10 .84 1.18 .73 1.55 .68 2.56 .81 1.24
-2nd crop 27 1.26 1.22 1.40 .52 2.98 .55 3.23 77 1.56
~3rd crop 1.14 1.11 1.30 1.50 1.27 1.68 .86 2.33 1.06 1.31
Combined crops .50 1.31 .60 1.44 .57 1.90 .55 2.90 71 1.42
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Table 7. The relative yield rate of the grass components in timothy, orchard grass and ladino

clover mixture

:\\7 Seed ratio

i : 2 : 8 4 : 6 Combined

~.. Component ™ — seed ratios_
Crop ™ ~—__ Ti Or Ti O Ti Or Ti Or Ti Or
2nd yr. -1st crop 2.88 .65 1.22 75 1.86 .72 1.30 .99 1.41 .62
-2nd crop 2.89 .60 2.02 1.12 1.07 1.19 1.02 2.26 1.29 1.02

-3rd crop 1.94 1.03 3.7 1.28 1.02 1.04 .49 1.17 .85 1.08

3rd yr. -1st crop .95 1.11 .53 1.24 .60 1.78 .60 2.53 .75 1.28
-2nd crop 1.18 1.1 .76 .97 .89 .99 .73 3.06 .88 1.16

-3rd crop .69 1.12 .45 1.07 .76 1.77 .54 3.67 .74 1.35

4th yr. -1st crop .45 1.29 .20 1.28 .41 2.23 .33 3.93 .57 1.49
-2nd crop 1.14 1.24 .50 1.36 N 1.97 .46 3.80 .75 1.45

-3rd crop — 1.44 .17 1.08 .56 2.07 .32 4.19 .56 1.49
Combined crops 1.41 1.13 .78 1.17 .93 1.60 .74 2.87 .72 1.27
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Table 8. The relative yield rate of the grass components in orchard grass, meadow fescue and

ladino clover mixture

Seed ratio . . _ N .
Component ™ 2:8 1:6 6:4 8 :2 g:exgb:gsgs
Crop ™ Or Me Or Me Or Me - Or Me Or Me .
2nd yr. -1st crop 70 1.11 .35 1.00 70 1.84 1.11 2.4 .87  1.21
-2nd crop .32 1.55 .29 1.42 36 2.73 .57  1.63 .62 1.51
-3rd crop 7. 1.14 .38 1.04 .82 1.76 70 2.77 .66 1.26
3rd yr. -1st crop .43 1.06 .42 1.47 40 1.68 .87 2.65 65 1.31
-2nd crop .89 1.24 .31 1.39 .70 1.62 .83 2.57 .80 1.06
-3rd crop .80 1.16 .66 1.66 72 1.9 .68 2.95 .80 1.50
4th yr. -1st crop 1.40 .80 1.06 1.22 .91 1.33 .80 2.51 97  1.16
-2nd crod 1.19 1.02 1.21 1.73 1.07 .99 .89 2.55 1.02 1.25
-3rd crop 1.94 .93 2.13 .92 2.12 B4 90 2.83 1.41 1.06
Combined crops .83 1.16 .61 1.4 .76 1.78 73 2.59 .83 1.32
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Summary

The purpose of the present investigation
was to study competition found between two
grasses growing with ladino clover in associat-
ion and to ascertain beneficial effect on the
forage yield of these mixtures as compared
to mono-grass and ladino clover mixture.

Three sets of bi-grass combination, na-
mely timothy and meadow fescue, timothy
and orchard grass and orchard grass and
meadow fescue, were established in a field

plot. The following seed ratios (total num-
ber of germinable seed being 60,000/a) in
bi-grass combination were adopted in this
study, viz. 0:10, 2:8, 4:6, 6:4, 8: 2and
10:0.

This work was carried out in a 4-year
experiment under common treatments, namely
in fertilization and in cutting time, over all
experimental plots. Summary follows:

1) The comparisons between grasses on
the forage yield and competition were as
follows :

2nd7year

3rd year 4th year

Yield Compe. Yield Compe. Yield Compe.

13:0p TOMYO MYTYO OOM)T M}O)T OO)MYT MJOT

2nd o | MWOT MT0 OYMYT MYOT OYTYM MYOT

o | MOST MYOT OSMT MOIT OXMYT OOMYT

2) The total yields of grasses within
bi-grass and ladino clover mixture were not
significant as compared to the yield of grass
within mono-dominant grass and ladino clover
mixture.

3) Any plot of bi-grass and ladino clover
mixtures did not outyield their mono-grass
and ladino clover mixtures, because the yields
of ladino clover compensated for the vields
of the grasses.

4) Generally, the lower the seed ratio,
the larger the relative yield rate became.
This trend was notable in the higher competi-
tive grass. Otherwise, the lower competitive
grass was not supressed excessively at the
lower seed ratios.





