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Table 1. Materials and methods
Exp. No. Tester Pollen parent Reading period of male
sterility in F] progenies
1 TA-33-CMS  7101,7105,7492 (1)1979 May -- Jdun.

7494 ,N2n-33

N2n-34
11 TA-33-CMS TA-47

III TA-33-CMS

TK-76mm-CMS 7004,7102,7103

7106,7201

(1
(2
6901,6902,6903 (1
(2

i
(2)1979 Dec.-- 1980 Feb.

1979 Oct.-- Nov.
1980 Jun.-- Aug.

1980 Jul.-- Aug.
1981 Sep.-- Oct.

— S~

All F; progenies were grown in the green house with Supplemental

lighting.

Exp. No.I, IT --- annual and biennial plants had been

segregated from progenies of the crosses made by using CMS.



Table 2. Classes of male sterility with their visual character-
istics

Class of SymboT Anther Pollen

male sterility Y Color Dehiscence  fertility

Complete sterile W White or - Sterile

brown

Semi-sterile I G Light green - Sterile

Semi-sterile II YS Dull yellow - Almost sterile

Semi-fertile YP Orange + Sterile and
normal mixed

Fertile YN Yellow + Normal
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Table 3. Phenotypic ratioes of male sterility in F; progenies

tested in two different seasons. Exp. No.I

Annual F] Biennial F]

1979 May -- Jun. 1979 Dec.-- 1980 Feb.
;g‘r;gg W G YS YP YN (E‘?An€§> W G YS YP VYN (2?;&’;)
7101 670 9° 24° 0% 0® (73 52° 16% 25 7% 1% (57)
7105 29 4 29 10 28 (82) 15 9 23 14 39 (85)
7492 39 3 26 16 16 (64) 27 6 50 11 7 (4i)
7494 14 7 29 18 32 (4 4 8 27 16 46 (54)
N2n-33 83 7 10 1 0 (1] 8 7 7 3 0 (88)
N2n-34 51 9 31 8 1 (8 3 14 25 19 (79)
Mean 47 7 25 9 13 (77 36 10 26 12 17 (67)




100+

1: ¥=0.0095X2+0.1754%+1.6356 ;
2: ¥=0.0064x2+0.5288X+3.4829 ,/./ ,
30+ ‘- O Observed value Calculated
o . : value
W — 1 i:w(%)  iicwW(Z) ii:W
— 67.0  51.5 56
60d S 28.8 15.4 15
te) 39.3 27.3 23
L = 14.0 4.3 6
W & - 82.7  83.6 8
6 ! 50.7 33.8 35
qO- —
& 2 1w (2) §1:WHG(Z) T1:WeG
@ 67.0 67.0 67
=2 28.8 244 24
20+ 39.3  33.0 34
14.0 12.1 12
X 82.7 90.2 91
. 50.7 L7. 47
-0 (1) 1979 May -- Jun.
L Ll L ¥ |
% 20 ) 60 &0 100
W

Fig. 1. Relationship between W and W, W and W+G phenotypic ratio in
two different seasons
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Table 4. Phenotypic ratioes of male sterility in F; progenies
observed in two different seasons. Exp. No.II

Annual F] ‘ Biennial F]
1979 Oct.--Nov. ( 1980 Jun.-- Aug. (
Pollen . No. of . No. of
parent W& ¥s Y YN Plants) G ¥Ys YP ¥N plants)

33 0% % % 100% (15) % % % 31% (9% (13)

41 25 75 (12) ' 17 39 44 (18)

65 4 11 25 6l (28) 11 11 39 18 21 (28)

63 12 41 47 (17) 82 18 (11)
110 18 23 59 (22) 82 18 (11)
118 8 92 (13) 75 25 (12)
141 7 29 64 (14) 43 50 7 (14)
147 29 71 (14) 71 - 21 7 (14)
197 ‘ 6 94 (18) 35 65 (31)
227 64 9 27 (am) 55 9 36 (11)
232 45 6 3 3 42 (31) 64 - .9 27 (11)
236 8 38 15 38 (13) 25 50 13 13 (16)
260 11 11 78 (18) 54 31 15 (13)
274 7 23 70 (44) 5 19 24 52 (21)
295 54 23 23 (13) 12 59 30 (17)

Mean 8 1 11 18 63 (20) 9 41 21 23 (16)
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Table 5. Phenotypic ratioes of male sterility in Fj progenies
observed in two different seasons. Exp. No.III

1980 Jul.-- Aug. 1981 Sep.-- Oct.

Pollen {(No. of No. of
barent W6 ¥s o vPoyn RIS W6 ¥S YR WN (p]ants)
6901  18% 30% 25% 14* 14* (120) 25% 11% 27% 6% 32% (49)
6902 45 7 37 6 7 (93) 54 10 21 3 12 (46)
6903 67 13 19 2 0 (104) 64 11 14 5 8 (70)
7006 55 22 22 3 0 (94) 37 22 24 8 11 (54)
7102 41 16 31 11 3 (100) 25 13 34 7 22 (44)
7103 15 11 54 13 8  (111) 7 10 45 10 28 (45)
7106 47 7 32 10 6 (120) 48 11 20 3 19  (65)
7200 47 1 37 5 1 (105) 56 12 24 2 6 (50)
Mean 42 15 32 8 5 (106) 40 13 26 6 17 (53)

Figures are shown by the average for progenies out of two testers.
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Fig. 2. Seasonal change in the frequency of detecting O-type and
phenotypic ratio of W+G in the different materials
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Table 6. Mean values of the ratioes of O—type and W+G
(1972--1982)

R S
April  -- October 10 51.2 12.7
November -- March 14 52.0 6.6

F-test n.s. n.s.
t-test n.s. n.s.
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Table 7. Phenotypic correlation coefficient between same type
of male steri}ityvread in different season
Exp. No. y . Male sterility " W
I 0.852* 0.767 0.626 0.638 0.929%*
II 0.961** 0.255 0.428 0.000 0.442
ITI 0.833* 0.417 0.580 0.347 0.830*

* Signifficant at 5% level
** Sjgnifficant at 1% level
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Genetic Studies on 0-type Breeding in Sugar Beets

3. Seasonal change of male sterility in F;
progenies from crosses made between
pollinators and male sterile testers

Michio HACHINOHE, Kiyoshi SEKIMURA, and Nobuhiko NAGATA

Hokkaido Natl. agric. Exp. Stn., Hitsujigaoka 1, Sapporo
061-01

Summary

In order to investigate whether seasonal changes can occur

in the phenotypic ratio of the male sterility in sugar beets,
crossings were made between some pollinators and two testers,
i.e. annual and biennial cytoplasmic male sterile lines, and
the F; progenies were inspected after growing in green houses
with supplemental lighting provisions in Sapporo.

Seasonal changes in the ratio of phenotypic segregation were
observed: the complete sterile type (symbol W) appeared at
higher rate in summer than in winter, while the fertile type
(symbol YN) appeared at higher rate in winter rather than in
summer. These phenomena were explained by assuming that there
were shifts from semi-sterile I (symbol G) to complete

sterile (symbol W) in summer, and from semi-fertile (symbol YP)
to fertile (symbol YN) in winter.

In the experiments carried out in green houses in 1972 through
1982 on the selection of O-type plants, it was seen that the
average ratio of the O-type plants selected in the spring -
autumn season was higher than for the autummn - spring season.
These results may suggest an occurrence of the seasonal changes
in the ratio of the complete sterility.

In conclusion, there were observed seasonal differences in the
reaction of the O-type plants to seasonal environmental condi-
tions.

Proc. Sugar Beet Res. Asso., Japan 24: 31 - 37 (1982)
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