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Fig. 1. The schematic representation of
individual plants in separate and
mixed plot.

Symbol @, A and x show individual

plant measured.
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The growth of plant height of three
Coix varieties in separate or mixed
plots.

A: Hatomugi, B: Juzudama, C: F; strain

90cm (three kinds of distance between each plant). M, L and F;s in figures

are Hatomugi, Juzudama and F; strain respectively and the order show that variety in left is enclosed

by right variety.
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Fig. 3. The growth of number of tillers

of three Coix varieties in sepa-
rate or mixed plots.

A: Hatomugi, B: Juzudama, C:
F; strain
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Table 1. The mean of plant height in separate or mixed plots with three kinds of
distance between each plant and analyms of variance on the data.

Hatomug1 : Juzudama

~Distance(em) | . Distance(cm) o T
T ‘ 30 60 90 Total | 30 60 90 | Total
Combination ™ ‘ - ~ Combination | ‘ I
M-M 114.0 114.6 106.7 ‘ 335 3 \ L-L l 174.9 167.9 139.8 | 482.6
M-L 1224 142 1024 | 339.0  L-M 1646 133.4 138.0| 436.0

M -—F; ] 123.6 106.3 98.8 ’\ 328.7 | L--F; } 189.0 163.1 130.9 | 483.0
Total 360 3 335 1 307.9 1 1003 1 Total 528 5 464 4 408.7 1401 9

|

M, L and Fy in table are Hatomugi, ]uzudama and F; strain respectively and the order show that variety
in left is enclosed by right variety.

Analy51s of variance

Hatomugl | Juzudama
Source of . SS. DF. MS. F Source of | SS. DF. MS F
Combination | 18.15 2  9.075 | Combination l 486.75 2 243.375 1.48
Distance | 452.69 2 226.345 8.11* | Distance 2395.93 2 1197.965 7.30*
Error 11170 4 27.925 Error 656.08 4 164.020
Total 582.54 8 \ Total 1 3438.76 8

LSD(S%) 35.97, LSD(l%) 59.52 “L.S.D.(S%):87.21, L.S.D.(1%)=144.30

* Significant at the 5% level.

Table 2. The mean of number of tillers in separate or mixed plots with three kinds

of distance between each plant and analysis of variance on the data.

Hatomugi ‘ Juzudama

6@6&’5&?&@ - ' Dlstance(cm) )

30 60 90 | Total } - 30 60 90 | Total

Combmgtlon N - Combmatlon N B

M-M : 10.9 17.5 26.2 I‘ 54.6 i L—-L 12.3 24.7 45.3 | 82.3
M-L ,‘ 7.8 16.4 30.2 . 54.4 L-M 8.9 23.8 42.2 ¢+ 74.9
M-—F; ; 12.7 19.8 20.7 | 53.2 ‘ L—F; 12.9 23.6 42.3 | 78.8
Total ; 31.4 53.7 77 1 \ 162 2 Total 34.1 72.1 129.8 236.0
R ,.1 —— S—— | -
Analysis of variance
Hatomug1 Juzudama
Source of .| Source of '

_ Variation | SS D.F. MS. - f«‘ *‘ variation ; SS DF M S. - E -
Combination 0. 39 2 0.195 | Combination | 9 14 2 4 570 2.59
Distance 348.15 2 174.075 10.98* | Distance 1 1547.98 2 773.990 438.52**
Error 63.42 4 15.855 Error ‘ 7.06 4 1.765
Total 411.96 8 Total 1564 18 8
L.S.D.(5%)=27.11, L.S.D.(1%)=44.85 ‘LSD(S%) 904 LSD(I%) 14, 95

*#*  Gjgnificant at the 1% level.
*  Sjgnificant at the 5 % level.
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Fs
“_ Distance(cm) |
S 30 60 90  Total
Combinatiop ) o i
F;—F; | 228.2 2155 213.8 | 657.5
F;—M 215.1 2059 182.9 @ 603.9
F;—L 220.5 208.7 210.4 ‘ 639.6
Total 663.8 630.1 607.1 1901 0
Fs
 variation | SS DF MS F
Combination 496.43 2 248.215  4.66
Distance 542.18 2 271.090 5.09
Error 213.21 4  53.303
Total 1251.82 8

L.S.D.(5%)=49.73, L.S.D.(1%)=82.29

F5

.. Distance(cm)
N 30 60 90 | Total
Combination | 7 N
F5;—F; 11.0 29.5 19.5 60.0
Fs—M 10.8 16.7 31.7 | 59.2
Fs—-L 10.9 14.4 23.5 48.8
Total | 32,7  60.6 74.7 ' 168.0
Fs
Source of |
AAAAAA variation - | SS DF M. S - Ii
Combmatlon 26.03 2 13 015
Distance 304.57 2 152.290 3.32
Error 183.73 4 45.933
Total 514.34 8

L.S.D.(5%)=46.15, L.S.D.(1%)="76.36
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Table 3. The mean of dry matter weight in separate or mixed plots with three
kinds of distance between each plant and analysis of variance on the data.
Hatomugi ‘ Juzudama
~_Distance(cm)! ; *._ Distance(cm))|
30 60 90 | Total ) 30 60 90 | Total
Combination | ' [|Combination . b
M-M i 89.4 213.2 308.6 i 611.2 | L-L 142 6 386 9 405.1 ‘ 934.6
M-L ] 45.0 162.5 285.7  493.2 L-M 139.8 219.4 454.4 . 813.6
M —F5 “ 53.2 121.3 193.8 J‘ 368.3 ‘ L-—F; 131.9 226.9 344.4 l 703.2
Total 187.6 497.0 788.1 ‘[ 1472.7 Total 414.3 833.2 12(}3.9 ‘ 2451.4
Unit of each number in tabie is gr.
Analysis of variance
Hatomugl Juzudama
T Source of | ce mE Mo .| Source of e B
Variation ‘ 55 DF MS Fo 1 variation | _,,S',S‘ DF MS B
Combination I 9836 05 2 4918 025 6 78 Combination 8930.57 2 4465 285 1.18
Distance i 60118.65 2 30059.325 41.44**; Distance 104040.43 2 52020.215 13.77*
Error “ 2901.16 4 725.290 . Error 15106.84 4 3776.710
Total 72855.86 8 Total 128077 84 8
LSD(S%) 1834 LSD(I%)—'?:OSS LSD(S%) 41845 LSD(I%) 69239
ok Slg,mﬁcant at the 1 % level.
* Sijgnificant at the 53,, level,
A a
o 200 b ool ©
2812“ == 180 ) S
) = RN ——
= * 160 200 \
= 8 140 180
60 v . 120 i
30 60 90 : 160t—
Distance of planting (cm) & 60 % 30 60 90
e is enclosed = ___ ___ is enclosed is enclosed
by Hatomugi by Juzudama by F5 strain
B
a b
AENO 2004 240 ¢
%100 ——————————— 160 200 —"’/77/
a_g 80 140, Lo ]80- /’/
60 bes . 120 -
CM. C.L. F5 CM. C.L. F5 U C.L. F5
Border variety '
30em plot 60 cm plot mee— 90 em plot (distance between each plant)
Fig. 4. The variation of mean of plant height due to change of density of planting

and mix planting.

A: in change of density of planting. B:

a : Hatomugi, b: Juzudama, c: F5 strain

in change of mix planting.

C.M. and C. L. show Hatomugi and Juzudama respectively.
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1965
F;
Distance(cm)
‘ g 30 60 90 | Total
Combination | R
Fs—F; ’ 195.0 810.4 775.0 | 1780.4
Fs—M | 425.7 735.0 1130.1 | 2290.8
Fs5—L |298.8 507.6 1012.5 | 1818.9
Total | 919.5 2053.0 2917.6 ; 5890. 1
F;
" Source of | . o oMe  ow
_variation >S5 DF. MS. O F
Combination | 53853.33 2 26926.65 1.22
Distance 669417.66 2 334708.83 15.22*
|
Error 1 87985.45 4 21996.36
Total }811256.44 8

L.S.D.(5%)=1009.95, L.S.D.(1%)=1671.13

Number of tillers

Number of tillers

Fig.
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a c
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Distance of planting (cm)
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by Hatomugi by Juzudama by F5 strain
a b e —— c
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C.M. C.L F5 C.M. C.1. F5 C.M. C.l F5
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30em plot 60 em plot —— —=90cm plot (distance between cach plant)

5. The variation of mean of number of tillers due to change of density of
planting and mix planting.

A:

a: Hatomugi, b: Juzudama,

c: Iy strain

in change of density of planting. B: in change of mix planting.

C. M. and C. L.. show Hatomugi1 and Juzudama respectively.
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Table 4. The quantitative difference of measured characters of Hatomugi, Juzudama
and F; strain arised from the change of density of planting.

Hatomugi Juzudama
CharaCter \meistance('Efn) S ‘ Dlstarice(cm) T
1 30 60 90 | 30 60 90
~ |Combination ) _iICombination | L
M- M | 1000 100.5 93.6 | L-L 100.0  96.0 79.9
Plant height ML 1100.0  93.3  83.7 ‘ L M 100.0 81.0  83.8
M-F,  [100.0 8.0 79.9 | L -F; 100.0  86.3  69.3
M-M . 100.0 160.6 240.4 | L-L 100.0  200.8 368.3
Number of M L 1000 203 3872 LM | 100.0 267.4 4742
M-F; 100.0 155.9 163.0 | L F,  [100.0 182.9 327.9
M M 100.0 238.5 345.2 L-L 100.0 271.3  284.1
gggglta“er M- L 11000 361.1 6349 | LM 1 100.0 156.9 325.0
. M_F, 1100.0 228.0 364.3 L_F, 11000 172.0 211

Each number show the ratio based on the mean in 30cm plots.
Table 5. The competitive values of measured characters of Hatomugi, Juzudama
and F; strain in each density plots of planting.

Hatomugi Juzudama

Character | Distance(cm) " Distance(cm)
. ‘ 30 60 90 30 60 90
Combination .| ~|Combination -
Plant height M-~L P 4-7.37 —0.35 --4.03 L-M —5.89 —20.19 -—-1.29
M—F; +8.42 --7.24 --7.40 L-—F; 4-8.09 —2.86 —6.37
Number of | M-L 928,44 —6.29 +15.27 L-M —27.64 —3.64 —6.84
tillers M-F;  +16.51 +13.14 —20.99 L-F, 14.88 —4.45 —6.62
R - B . I - - —— S —
Dry matter | M-L  —49.66 —23.78 -7.42 L-M 1.9 —43.29 +12.17
weight . M-F 4049 4311 ~37.20|  L-F;  -7.50 —41.35 ~14.98
Co ) otitive- 1luor Vin i cont— (Mean value in a mixture)—(Mean value in a separate lot) S
mpetitive-vatue per cen Mean value in a separate lot (Yamada et al.: 1953)
A a 500 1200
100 ¢ 400 F 1000 |
§ /& 300k 300 800
E;; 200 200 F 600
2 F 00t 100 400 +
- e 0 . 200 b
30 60 90 30 60 90 |
Distance of planting (em) 0 N . N
1s enclosed  _ _ . is enclosed is enclosed 30 60 90
by Hatomugi by Juzudama by F5 strain 1200
B rC el
500 100 = -~
a b~.__ !
1001 100 T 800 TS
g’é 300  Tmeeao .. 300t 600 T \/
&5 o0 \ 200 400
- —
ooz 100} 100 200 \
\________..
R R VIR GA D F5 0w o 5 0 . !
M. L. B M. L. C.M. C.L. F5
Border variety
30 em plot 60cm plot ~ ~———-—-— 90 cm plot (distance between each plant)

Fig. 6. The variation of mean of dry matter weight due to change of density of
planting and mix planting.
A: in change of density of planting. B: in change of mix planting.
a:Hatomugi, b: Juzudama, c:Fsstrain. C. M.andC, I.. show Hatomugi and Juzudama respectively.
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Table 6. The correlation coefficient between dry matter weight per individual plant

or total dry matter weight produced in 1 a and plant height or number of

tillers.
~_ Character Dry matter weight per J " Total dry matter weight
* .. individual plant ! __ Pproduced in 1 a B
Variety w Plant helght N,O of tlllers } Plant helght , No of tlllelf -
Hatomugi | ~0.634 0.996** 0.556 —0.608
|
Juzudama —0.563 0.900** 0.706* —0.876**

F; —0. 802** 0.875%* 1 0.380 —0.466

**  Significant at the 14 level
* Significant at the 5/,, fevel.
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Summary

The present paper deals with the investigation
on the competitive effect of some morphological
characters of the genus Coix due to the change
in environmental condition of culture.

To investigate the non-genetical variation of
characters of plants belonging to the genus
Coix, the present writer cultured Hatomugi (Coix
Ma-yuen Roman.), Juzudama (Coix Lacryma-Jobi
L.) and F, strains bred with view to tallness
in mix planting with three kinds of distance
between each plant (30, 60 and 90 cm) and
considered the variation of characters due to
these conditions. Generally plant height, number
of tillers and dry matter weight vary very
much with the density of planting. That is
to say, plant height increases considerably
with dense planting while number of tillers
and dry matter weight decreases remarkably.

The variation of these characters due to density

of planting changes its aspect again with mix
planting and difference of kind of mixed plant
have influence on the effect. Meanwhile the
effect of mix planting is not so great as the
effect of density. Interspecific difference of
characters can not be clearly recognized in
mix planting field, but generally speaking,
short culm species are liable to be influenced
by tall species. Though dry matter weight
decreases by dense planting, harvest becomes
larger as number of cultured plant increases
remarkably. So the most effective method to
high yield is to increase number of plant by
means of comparatively dense planting. But
before settling this matter, we must analyze
the change of chemical composition of feed due
to the change of characters and determine the
best method of cultivation to enrich the com

ponent useful as fodder crop.



