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Table 1. Chromosome numbers of progenies reinduced by anther culture
of androgenetic progenies of tetraploid plants

Plant Ch;(:lr)n()'sc;r?e Number of androgenetic progenies
e g;re:tal Chromosome number
olant 20 25 26 45 46 47 48 50 52 72 (24,48)(25,50)(26,52) Total
I 45 66 2 2 70
(94.3) (2.9) (2.9) (100)
I} 45 1 3 3 1 1 9
(11.1)(33.3)(33.3) (11.1) (11.1) (100)
m 46 1 1
(100) (100)
NV 46 3 1 1 1 1 7
(42.9)(14.3)(14.3) (14.3) (14.3) (100)
v 46 2 9 2 4 1 18
(11.1)(50.0) (11.1) (22.2) (5.6) (100)
Vi 46 60 32 1 93
(64.5)(34.4) (1.1) (100)
Vi 46 14 17 1 2 1 1 36
(38.9)(47.2) (2.8) (5.6) (2.8) (2.8) (100)
i 46 1 1 2
(50.0)(50. 0) (100)
X 47 27 28 1 4 6 1 67
(40.3)(41.8) (1.5) (6.0) (9.0) (1.5) (100)
X 47 24 26 2 2 1 2 1 1 59
(40.7)(44.1) (3 .4) (3.4) (1.7) (3.4) (1.7) (1.7) (100)
Xl 47 3 3
(100) (100)
XI 47 5 8 13
(38.5)(61.5) (100)
m 48 42 41 1 1 2 1 88
(47.7)(46.6) (1.1) (1.1) (2.3) (1.1) (100)
v 48 3 29 2 1 35
(8.6)(82.9) (5.7) (2.9) (100)
v 48 18 32 18 1 1 70
(25.7)(45.7)(25.7) (1.4) (1.4) (100)
Vo 48 28 43 4 1 1 1 78
(35.9)(55.1) (5.1) (1.3) (1.3) (1.3) (100)
W 48 18 36 4 4 1 63
(28.6)(57.1) (6.3) (6.3) (1.6) (100)
m 48 2 50 2 2 3 59
(3.4)(84.7) (3.4) (3.4) (5.1) (100)
49 3 5 3 11
(27.3)(45.5)(27.3) (100)
X 49 47 26 11 3 1 1 89
(52.8)(29.2)(12.4) (3.4) (1.1) (1.1) (100)

(24, 48), (25,50) and (26, 52) indicate chromosome chimera.
() indicates percentage.
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Various parts of flower measured for morpho-

Fig. 1.
logical analysis.

(1) to (8) are corresponding to those in Table 2 and 3.

Table 2. Comparison of size in various parts of flower in different seasons

Material Season Character
(1) (2) (3) (6) {7) (8)
mm mm mm mm mm mm
2n Dec. -Jan. 42. 6 16.3 8. 5% 39, gx* 38.9 33.6
Apr. -May 43.0 15.8 7.9 38.0 38.6 33.2
A(n+1) Dec. -Jan. 46.9 19. 6*** 8. (¥** 45.5 38, 4** 29. 8**
Apr. -May 48.2 17.0 7.2 46.3 41.3 32.6
E(n+1) Dec. - Jan. 34.8 13, g*** 7.1 31.7 24.0 19. 9*
Apr. -May 35.1 10.7 7.0 32.7 25.4 21.5
n Dec. -Jan. 37.7 15. 6* 7.4* 37.5 29.2 24.5
Apr.-May 37.2 13.9 6.9 36.9 29.1 25.4

% #okandsekk; exceeding significantly at 5%, 1% and 0.1% levels, respectively.
(1), (2), (3), (6), (7} and (8) are corresponding to Fig. 1.
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Fig. 2. Flowers of normal haploid and disomic haploid
plants of N. tfabacum (var. Wisconsin 38).N. A normal
A~L.

haploid plant. Disomic haploid plants.

Table 3. Disomic haploid (n+1) plants grouped into 12 types by comparison ol size in

various parts of flower

Type (1 (2) (3) (4) (5) (6) (7) (8) Number
of
mm mm mm mm mm mm mm mm plant
n 36.8 a  13.2 ef 7.0 b 7.0 be 12.4cd 37. Obc 28.4 ¢ 24.8 ¢
A 48.2 b  16.6 ab 7.0b 7.4 ab 13.0bc 45.4 a 41.2 a 32.4 a 8
B 42.6 ¢ 16.0abc 6.8 b 7.0 be 15.8 a 38.2 b 31.4 b 27.0 b 4
C 37.6cd  15.4bed 7.0 b 7.0 be 13. 0be 35. 8cd 26.2 d 22.2de 3
D 36.4cd  17.2 a 6. 6bc 7.8 a  12.4cd 36.0 ¢ 27. 0cd 24.0cd 1
E 36.0d 11.2 gh 7.0b 7.0 be 12.8 ¢ 33. 2ef 26.0 d 22. 4de 46
F .2 e 14.2 de 6.8 b 6.6 cd  12.Qcd 35.8cd 24.0 e 20. def 1
G 34.0 e 11.8fgh 8.0 a 7. 2abc 14.4ab 32.0 f 26.8¢d 22.2de 1
H 34.0e 10.8 h 7.0 b 6.0 de 12. dcd 29.8 g 23.8 e 21.2 e 1
I 34.0 e 11.2 gh 5. 6de 5.6 ef 8.4 e 30.2 g 22.0 f 18.0gh 1
J 33. Oef 14.8 cd 6.0cd 6.0 de 9.4 e 34. 2de 19.2 h 16.6 h 1
K 33.2 f 12.4 fg 6.0cd 5.2 f 9.4 e 32.2 1 21.0fg 18. 8fg 1-
L 31.8 16. 2abce 50 e 7.0 be 11.0 d 32.0 f 20. Ogh 17.4gh 3
Total 71

Two values with different letters in the same column differ at

range test.

5 % level after Duncan’s multiple

1), 12), 13), (4), 15), (6), (7} and (8)are corresponding to Fig. 1.
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Table 4. Origin of disomic haploid plants
Parent Chromo- Number of disomic haploid
plant some )

number A B C D E F G H I J K L Total
o* 45 1 1
V* 46 5 5
Vi* 46 3 2 5
VI* 46 1 4 5
IX* 47 5 5
X* 47 3 3
XI* 47 5 5
Xir 48 4 4
XIv* 48 5 5
Xv* 43 4 4
XVi* 438 3 1 4
v+ 48 4 4
XV 48 4 4
XX* 49 3 3
XX ** 54 3 4 1 1 1 10
XX+ * 54 1 1 1 4
Total g8 4 3 L 46 1 11 1 1 1 30N

The same plant number used in Table 1

and all of them are chromosome substituted type.

** The plant obtained triploids crossed with diploids.
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Studies on Plant Cell and Tissue Culture
VI Production Disomic Haploid Plants

by Anther Culture in Nicotiana tabacum

Minoru Niizeki and Fumiji Kita

(Department of Agronomy, Faculty of Agriculture
Hokkaido University, Sapporo, Japan)

Summary

There are many instances of trisomic plant series (2n+1) reported in plant species.

They are

classified into three types, namely, the first, trisomic plants are distinguishable from each other and from

normal diploids, the second, trisomic plants are not distinguishable from each other and from normal

diploids and the third category are somewhere in between the extremes of the first and second category.

N. tabacum comes under the second category. The interpretation of the second category in which each
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trisomic plant is not distinguishable is that the species are polyploids which carry many gene duplications
in their genome, thus further duplication by an addition of a single chromosome aiters the genic balance
but little and there is no effect on the phenotype. This interpretation by genic balance was proved by the
production of 12 types of disomic haploid plants where gene duplications may be reduced and magnifying
the effect of addition of a single chromosome on genic balance and the phenotype. It is an interesting
fact that the flowers of some disomic haploids are larger than haploids and even larger than normal diploid

plants. However, most of them were less vigorous in flower size than the normal haploid plants.



