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Table 1. Panicle and grain characters used in the experiment.

* Character

Explanation

L e

No. of spikelets per panicle
No. of primary branches

No. of secondary branches
No. of secondary branches

Measured in the panicle of main culm
do.
do.
No. of secondary branches/No. of primary branches

per primary branch

5. No. of spikelets per
primary branch

6. No. of spikelets per
secondary branch
Panicle length

8. Length of primary
Length of secondary branch

branches

No. of spikelets set on primary branches /No. of primary

No. of spikelets set on secondary branches / No. of secon-
dary branches

Length from the panicle base to the tip of panicle except awn
Total length of primary branches/No. of primary branches
The mean length of secondary branches which was measured

in the second and third primary branches from the base of the

panicle axis.

10. 100-kernel weight

11. Grain length

12. Grain width

13. Percentage of awning

Measured in brown rice
Measured in unhulled grains

No. of spikelets having awns/No. of spikelets,

(expressed by percentage)
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Fig. 1 Diagrammatical representation of the number of slikelets per panicle and the four component
characters in the nineteen dwarf lines, expressed as percentage to those of Shiokari. The actual
values of Shiokari were NS : 120, NB1 : 9.9, NB2 : 1.99, SB1 : 5.7 and SB2 : 3.3, respectiveley.
*  **Difference from Shiokari was significant at the 0.05 and 0.01 levels, respectively.
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Table 2. The lengths of panicle, and primary and secondary branch-
es in the nineteen dwarf lines, expressed as percentages to
those of Shiokari.

. Length of
Isoline Panicle -
length branch branch "
dr— 56** 5o** 43%*
dr 98 100 69+
dsas- 73" . -
de- 62** 81+ 747
dr 76** 7+ * T7H*
dio— 81** 80** 90
dir 118** 80** 35+
dir 107 103 84t
dis 70%* 60** 10%*
d 91 80+ S
dvr 83** 76+ 69**
dis 30%* 50%* 3%+
dia- 79%* 84%* 95
dor 87+ 76+ * 68%*
dso 76** 81+ 125%+
das- g2 91* 99
dar 92 94 70%*
da— 89 91* o
do= 89 83+* 60+
Mean 82 79 73
ACtgiliofgrgit }Ecﬁ) 16.0 6.7 1.29
L.S.D..05 {cm) 1.8 0.6 0.17

* **Difference from Shiokari was significant at the 0.05 and 0.01 levels,

respectively.
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Table 3. Four kinds of grain characters in the nineteen dwarf lines and Shiokari.

100-kernel

Grain

Grain

Isoline weight length width Awning
(23] (mm) {mm) (%)
dr 0.99** 3.86** 3.43 0.0**
do 1.82 5.72 361 85.3
dass 1.72 5.95 3.58 96.4
de 1.92 6.23 3.69** 752
dr 167 4.98** 3.77 44.1**
dio 171 5.62* 3.31* 97.2
di 1.20** 3.94** 3.55 0.0**
dir- 1.82 6.17 3.53 9.4
di— 1.75 .4.98** 3.69** 69.2*
di 1.66 5.66 3.32* 98,5
di 1.66 5.67 3.26** 97.9
dis 1.82 5.77 3.46 97.3
dis— 2.13** 5.95 377+ 90.0
do 1.74 5.67 3.38 99.4
dao 1.59* 5.15%* 3.45 6.9**
dss— 1.88 5.93 3.53 88.7
dir 2.06** 6.14 3.71%* 98.2
da- 1.81 5.78 3.45 92,5
do- 2,12+ 6.17 3.65* 97.7
Shiokari 1.79 6.03 3.47 89.6
L.S.D. (005 0.16 0.40 0.15 175

*,** Difference from Shiokari was significant at the 0.05 and 0.01 levels, respectively.
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Table 4.

Correlation coefficients among panicle, grain and culm characters.

. of spikelets per panicle

. of primary branches

. of secondary branches per primary branch
. of spikelets per primary branch

. of spikelets per secondary branch
Panicle length

Length of primary branch

Length of secondary branch
100-kerne! weight

Grain length

Grain width

Culm length

. Upper internode elongation index

BRERMREBRSE<=2ER~-

pd b
=2

. No. of panicles per plant”

I
.85%*
79
a7
YA
43
46"
42

-18
-20
.04
66"
—-68**
—-41

I
43
b7
.26
43
.30
.06

-15
=25
09
AT*
—-.60**
-.36**

m
.55%*
68**
.35
48*
54*

-.28
-23
-.01
£65%*
—50*
-.30

v
627
54"
.64**
45*
10
18

-.05
617"

-.29

-10

Vv
12
51*
82**
26
.35

-01
64"

-15

-.06

) ) ) G

Vi
a7
.20
.03
.05

-02

.55

—43
-04

_73**

5 )

Vil
58**
45*
.51*
15
61**

=27
-20

(%)

Vil
.36
.45*

-10
.59**

-.26
.01

()

KX
89**
Al
14
21

-.08

() |

X
11
11
.38
14

20
-30

X
.08 X
-09 —48*
-62** -13

) () (o) |

X

42

o7*
68

)

2 In parentheses, the values of the upper parts mean correlation coefficients calculated by using Shiokari
and those of the lower parts mean correlation coefficients calculated by using the five tillering dwarfs,

*, ** Significant at the 0.05 and 0.01 levels, respectively.

and the dwarf lines except the five tillering dwarfs,
respectively.
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Table 5. Factor loadings of the first three principal components analysed by the use of seven panicle
characters, and factors after the normal varimax rotation.

Character Factor Factor after rotation
1 11 I 1 11 il
No. of primary branches .58 57 .52 .04 18 9
No. of secondary branches per primary branch .78  —.18 .28 .69 17 46
No. of spikelets per primary branch .86 .23 18 44 45 .66
No. of spikelets per secondary branch 79  —52 .19 94 .10 .21
Panicle length 70 51 —43 .04 91 .33
Length of primary branch .82 11 —.50 41 .87 11
Length of secondary branch 72 —.60 —-.15 90 28 —.09

Eigen value 4.00 1.31 .86

Contribution{%) 57.1 18.8 12.3

Cumulated(%) 75.8 88.2

Table 6. Multiple regression analysis by using the number of spikelets per panicle as dependent
vriable and its four components as independent variables, respectively.

Partial regression Standard partial
Character coefficient regression coefficient
No. of primary branches 9.0 0.56
No. of secondary branches per primary branch 28.5 0.46
No. of spikelets per primary branch 10.3 0.11
No. of spikelets per secondary branch 2.4 0.04
Constant —96.1
Coefficient of determination 0.951
F-value” 72.58**

' Mean square due to regression/Residual.
** Significant at the 0.01 level.

Table 7. Multiple regression analysis by using 100-kernel weight as dependent variable, and length
and width of grain as independent variables, respectively.

Partial regression Standard partial
Character coefficient regression coefficient
Grain length 0.34 0.86
Grain width 0.57 0.32
Constant —2.17
Coefficient of determination 0.90
F-value? 73.81**

» Mean square due to regression/Residual.
** Significant at the 0.01 level.
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Pleiotropic Effects of Dwarf Genes for Panicle and Grain Characters
— Genetical studies on rice plant, LXXXV] —

Masayuki MURATI and Toshiro KINOSHITA
(Plant Breeding Institute, Faculty of Agriculture, Hokkaido University, Sapporo, Japan)

Summary

Pleiotropic effects of twenty one kinds of dwarf genes on panicle and grain characters were
examined in this study. Near-isogenic dwarf lines were produced by backcrossings to the cultivar
“Shiokari” and used for the study of genic actions on plant type. Nineteen kinds of near-isogenic dwarf
lines were grown in the paddy field in 1979 and were used for this study. The results obtained are
summarized as follows.

1. According to the principal component analysis on panicle characters, three kinds of factors were
deduced by applying the normal varimax rotation for the first three components. The first factor was
loaded on the number of secondary branches per primary branch, the number of spikelets per secondary
branch and the length of secondary branch. The second factor was loaded on the lengths of panicle and
primary branch. The third factor was loaded on the number of primary branches and the number of
spikelets per primary branch. Two dwarf lines possessing d; and d, significantly increased the number
of spikelets per panicle, in comparison with that of the recurrent parent. The other lines had the same
or fewer spikelets per panicle. Multiple regression analysis indicated that the numbers of primary and
secondary branches mainly contributed to the fluctuation in the number of spikelets per panicle.

2. In 100-kernel weight, d,-, di;-and ds-lines were inferior to Shiokari due to their shorter grains,
while dis-, di-and ds-lines were superior to Shiokari due to their wider grains. In addition, it was noted
that the lines possessing @, and d,, were completely awnless.

3, Culm length was significantly correlated with all of the panicle characters examined in this study.
However, there were no significant correlations with the three characters relating to grain size.



