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Micuio Murakamr : Studies on the breeding of genus Coix. V. Genic
segregation in F; generation between Hatomugi (Coix Ma-yuen
RoMmaN.) and Juzudama (Coix Lacryma-Jobi 1.).
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Fig. 1 The frequency distribntion of heading date of Hatomugi, Juzudama and F. population.
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Table 1 The main characters of Hatomugi (Coix Ma-yuen Romawn.) and
Juzudama (Coix Lacryma-Jobi L.)
Characters Hatomugi Juzudama
7 _Mean + o C.v.* Maan + o+ = C.V.*
Plant height (cm) 125.2 + 11.69 9.34 179.9 + 19.75 11.00
No. of tillering 18.9 + 3.12 16. 49 17.3 + 4.77 27.65
Leaf length (cm) 32.9 + 2.87 8.73 52.3 + 4.25 8.12
Leaf width (cm) 3.5 + 0.27 7.76 3.9 + 0.43 10. 94
Plant weight** (kg) 0.59+ 0.13 22,03 1.00+ 0.28  28.00
Pollen fertility (%) | 91.3 + 2.58 2.83 92.0 + 2.16 2.35
Seed fertility (%) , 91.9 + 2.25 2.45 94.9 + 2.44 2.57

Notes : *
K%

C.V.=4/Mx100, coefficient of variation
The weight of fresh grass in the date of maturity

Teble 2 The comparison of the main characters of the reciproeal crosses of F. generation.

F, (C.M. xC.L.)

Characters

Mean + ¢ C.v.
Plant height (cm) . 193.1 1:39.49 20.45
No. of tillering | 24.2 + 8.26 34.13
Leaf length (cm) 439 - 7.99 18.21
Leaf width (cm) | 3.9 1 0.60 15.27
Plant weight (kg) 1.53 - 0.87 56.86
Pollen fertility (%) 72.8 +17.68 24.29
Seed fertility (%) | 74.9 +17.69 23.62
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F, (C.L. xC.M.) Test of Significance

Mean + « C.v. 7 |
189.3 1-43.44 24.38 0.4~0.5
22.8 + 8.47 37.18 0.1~0.2
45.0 + 8.33 18.50 0.2~0.3
4.0 1. 0.58 14.65 0.6~0.7
1.48 - 0.89 60.14 0.5~0.6
66.2 1:19.72 29.78 0.001~0. 01
67.6 +20.24 29.95

less than 0.001
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Table 3 The heritability of the main
characters of F. generation

Characters F.(CM.xC.L.) F.(CL.xCM.)
Plant height ‘ 83.11 86. 04
No. of tillering | 76.19 77.35
Leaf length 79. 44 81. 06
Leaf width | 63. 68 60. 83
Plant weight 93.57 93.94
Heading date 98.99 99.08
Pollen fertility 98.18 98.54
Seed fertility 98.12 98. 64

Notes : Heritability was calculated by
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Table 4 The phenotypic, genetic and environmental correlation coefficient
between the main characters of F.; population.

F, (C.M. xC.L.)

N o —0. 301%* 0. 214%* B
Number of  Zoss Plant height — 0,237 Pollen fertility
g | 0,015 | —0. 009 | -
N TN
0.763** "~ (. 725%* 0,095 0. 522%*
0.841 0.741 0. 097 0. 532
0211 0.658 0.130 —0.018
o — I R N N
iHeading date | . Leaf length ‘ 'Seed fertility }
. . ! } I . ] i ' _ . .
0. 599** 0. 699**
0,630 0.831
0.455 0. 407
: Plant weight I Leaf width
F, (C.L. xC.M.)
o . —0.162* o : 0. 217%* B
C Nifaber of 70199~ — Plant height ——  0.3% - Pollen fertility
 tillering —0.015 0,009 | |
T U
0.752%*% 0.811%* . —0.008 0. 487**
0. 806 0.843 —0.015 0. 494
0,211 0.658 0,130~ —0.018
| ‘ | | e
; Heading date | i Leaf length Seed fertility ‘
e T
0,705+ 0. 698**
/0.736 0. 845
. 0.455 0. 407
4 ) o
|
| Plant weight | |‘ Leaf width

Notes : Each value means the phenotypic, genetic and environmental correlation coefficient

* Significant at the 5% level
**  Significant at the 19 level
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Table 5 The inheritance of stigma colour and seed character in the reciprocal
cross between Hatomugi (C.M.) and Juzudama (C.L.)

(a) Stigma colour

| | | Frequency in F, la . g
i Cross | - |Segrega- . Significance

C.M. C.L Fi ‘lcombination‘ Red-  whpite Total tion ratio P

o , o o i ! vialet | ] )
Colour - White White Red-vialet C.M.xC.L. 108 63 = 171 9:7 3.31 0.05~0.1

‘ i i
Genotype , MMIl mmLL MmLl CL.xCM. 96 70 ' 166 9:7 0.17 0.5 ~0.7

) Seed character (on the solidity and colour of seed coat)

.M F \ Cross | mF}r{eqtcliencyqinf F‘L 77\‘Segrega- ,  Significance

M. C.L. ! combination| ard  Soft.poeartion ratio P

o | - B | 'BI-W Br-G Br | ; ) ) ] ]
1‘ 126 45 , 171 ‘ 3:1 0.16 0.5~0.7

. | ‘ ‘
Solidity | Soft Hard Hard | CM.xC.L. | 35 o1 45 171 1:2:1 1.88 0.3~0.5
Colour ‘\ Brt BI-Wt Br-Gf l

3 _ 125 41 166 3:1 0.0l more than 0.9
i W Ji | CLxCM.

|
Genotype | 98 87 41 166 1:2:1 0.49  0.7~0.8

T Br: 't;rroizvn, BI-W :ﬁ change to white from black, Br-G: brown and green stripes

(©) Relation between stigma colour and seed coat colour

F, (C.M.xC.L) ‘ F, (C.L.xC.M.)

Stigma l Seed coat colour \; T i Stigma 3 Seed coat colour 1
| Total 2 i Total

- colour | BLW  Br-G  Br | | colour | pLw  Br-G Br |
Red-violet | 22 59 27 108 | Red-violet 18 50 28 96

\ | ;
White ) 13 32 18 : 63 E White : 20 37 13 ‘ 70
Total | 8 91 45 | 171 | ol [ 3 & 4l 166

22=0.30 P: 0.8~0.9 12=3.56 P:0.1~0.2

Table 6 The variation of plant height and leaf langth owing to the
difference of seed coat colour.

! F, (C.M. xC.L.) ! F, (C.L. xC.M.)
Characters | pr BI-W Br-G | Br BI-W Br-G
Meantg Mean-+a Meantas , Meanto Mean-+o Mean+o

S ) 7 |
Plant height (cm) | 179.2438.4 196.1-+t 40.0 198.7-+38.6 179.9+46.6 192.1+41.7 192.5+42.5
Leaf length (cm) A1.4+ 7.5 44.5+ 7.6 44.8+ 8.3 43.8+ 7.9 45.3+ 8.7 45.5+ 8.3

t-value for the difference between each mean value.

Plant height ] Leaf length
F,(CM.xCL)| Br BIW Br-G | F(CM.xCL) | Br BEW Br-G |
Br-G C2.85 0.3 " Br-G | Br-G 2,32 0.17 " Br-G
! asHy Azt ; .
BI-W 1.8 © 0.04 | BLW BI-W 138 0.13 | BLW
| 8) (123)T | \
Br é ~1.23 1.52 | Br Br , 0.81 1.09 | Br
B P R ‘ o i |
_ o~ Fy ; ' I CRLW Re (| F,
Br  BI-W Br-G ¢y xcM) | Br BLW BrG | xCM)

T : degree of freedom L.S.D. (0.05) tauy=1.98
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Table 7 The variation of main characters owing to the difference of stigma colour.
F, (C.M. xC.L.) F, (C.L. xC.M.)
Characters Red-violet White . Red-violet White .

7 Mean +s Mean:ts Mean +s Mean+s
Plant height (cm) 194.2+38.1 191.2+-41.0 0.47 192.1+44.8 185.4+41.5 0.97
No. of tillering | 25.6+ 8.8 21.84+ 6.8 2.98** 23.9+ 8.7 21.3+ 7.9 1.95
Leaf length (cm) ‘ 44.2 4+ 8.5 43.4+ 7.1 0.66 45.84+ 8.8 43.9+ 7.5 1.46
Leaf width (cm) : 3.9+ 0.6 3.9+ 0.6 0.11 3.9+ 0.6 4.0+ 0.5 0.83
Pollen fertility (%) 71.94:18.1 74.4+-16.9 0.86 65.5+18.7 67.3+20.7 0.59
Seed fertility (%) 73.6-+:18.7 77.2+15.6 1.30 64.5+20.5 71.6+18.9 2. 28*

* Significant at the 5% level L.S.D. (0.05) t¢e,=1.98
**  Significant at the 19 level
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Fror OO E S X0y v s

DR BB S G R 2 B3 % ERAT7R 2o ow
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FIMEL B L 72,
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Table 8 The hibernant F. plants.

(A) The difference of hibernation ability between the dwarf type and other types of F. plants.

Plant type for F, (C.M. xC.L.) ‘ F. (C.L. xC. M-)
plant height Ht NHf Total 'l}:)lgil % 100 } H NII Total "I‘Iggl «%100
[“”iﬁisgyﬁﬁan 140cm) 19 12 31 38.7 1 25 14 39 35.9
Ot}(ﬁfre than 150cm) 116 24 140 17.1 111 16 127 12.6
Total 135 36 171 ; 136 30 166
=710 P: 0.01~0.001 | %=10.93 P less than 0.001

!

t: H and NH mean the number of hibernant and non-hibernant plants respectively

(B) The difference of hibernation ability between early and late maturity plants.

F, (C.M. xC.L.) F, (C'L.xC.M.)
Maturity T ) H
H NH Total TI:)ISH % 100 H NH Total TI:I)tal % 100
Early maturity 15 9 24 37.5 18 10 28 35.7
Late maturity 120 27 147 18.4 118 20 138 14.5
Total 135 36 171 . 136 30 166
‘ 12=4.54 P : 0.05~0.02 } 12=17.08 P: 0.01~0.001
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Summary

The present paper deals with the investigation
on the genic segregation in the F, generation
between Hatomugi (Coix Ma-yuen Roman.) and
Juzudama (C. Lacryma-Jobi L.).

On the heading date, all F, plants were
segregated in two groups of early and late maturi-
ty. The ratio of early and late maturity in the
F, plants was 52 to 285. So the author presume
that the maturity is determined by 3 gene and
the late maturity is owing to the 2 or 3 dominant
genes.

Generally the variations of chracters in F,
plants were larger than both parents and F, plant,
but the mean values of plant height, number of
tillering and plant weight of F, plants were heig-
her than parents. In the main characters except
pollen and seed fertility, there are no significant
difference between two combinations of crossing.
In the crossing of Hatomugi x Juzudama the coeffi-
cients of variation of many characters were lower
than reciprocal crossing.

Phenotypical and genetic correlation were
calculated chiefly between plant height and the
other characters. In this result, high correlation
was recognized between plant height and leaf
length, plant weight, pollen fertility and heading
date and between leaf lengtn and leaf width, as
positive respectively, but to the number of tiller-
ing as negative. The vigorous type for plant
height was not recognized in all plants belong
early maturity group.

The inheritance of qualitative character in
this crossing was observed to the stigma colour
and seed characters. The stigma colour shows
clear red-violet in F; plants though both parents

have white stigma. The colour of seed coat of
Hatomugi, Juzudama and F, are brown, white
spot on black ground and brown and green stripes
respectively, and solidity of seed coat are soft,
hard and hard respectively. From results of
segregation in F, plants the author determined on
the genotypes of stigma colour and seed charac-
ters as follows.

Hatomugi---MM!], jj. Juzudama..-mmLL, JJ.

(M and L are complemantary factors for

stigma colour and J is complete dominance

for solidity of seed coat and incomplete do-
minance for colour of seed coat.)

The linkage between some quantitative cha-
racters and seed coat colour or stigma colour
shows no remarkable tendency, but F, plants
which have F, colour in seed coat were superior
than the others for plant height and leaf length.
In the stigma colour, the plants which have red-
violet were superior than the plants which have
white stigma for plant height, number of tiller-
ing and leaf length, but inferior for pollen and
seed fertility.

In our country, Hatomugi is annual plant
but Juzudama and its F, plant are hibernant
plant. The hibernation ability of the F, plants
belong early maturity group and dwarf type was
inferior to the plants of late maturity and Juzu-
dama or F, types.

From these experimental results, for the
improvement of genus Coix, it will be most
significant to breed the lines of vigorous types
for plant height in the progeny of interspecific
hybridization between Hatomugi and Juzudama.



