<RNE,

T Kobe University Repository : Kernel

S
4ope

E5%R RO
) Mﬁﬁi 1%511“_%

TR DIET B HEAE ICRE 9 B 1
K UVO*% @*ﬂ%*ﬁ@’f"]iﬁﬁk BT
L NRJLA S ONZHAREE oD B £

N é“&

=t+E, &=
A, A&
BIR, BR
MR, JT—

(Citation)
MR KRKFEFERMTRERE, 16(1) :35-42

(Issue Date)
1984

(Resource Type)
departmental bulletin paper

(Version)
Version of Record

(JaLCDOI)
https://doi.org/10.24546/00225519

(URL)
https://hdl. handle. net/20. 500. 14094/00225519

KOBE
\j]\]\l RSITY

%)



MABBI (Sci. Rept. Fac. Agr. Kobe Univ.) 16: 35—42, 1984

TERTRL D IRTE B (< B8 9 2 B 52

ARNABRVZOHEBORERICBT 35/ LBRK,
R LN S ICHIRE o 8

5

ETEBE* - TRAEY « BEZIOF « fabkp—*
(MBHI584E 8 H10R =)

STUDIES ON THE MECHANISMS OF POLLEN EMBRYOGENESIS

V. Effects of Genome Constitutions, Ploidy Levels and Cytoplasm
of Tobacco and its Ancestral Species
on the Pollen Embryogenesis in their Anther Culture

Shiiji Misoo*, Hisayoshi TAKEUCHI**,
Ké6ji FUKUHARA®** and Motokazu MATSUBAYASHI*

Abstract

To clarify the genetic factors contributing in anther culture of the genus Nicotiana, embryogenic and
plantlet-forming behaviors of pollen grains were investigated using N. tabacum, its ancestral diploid spe-
cies, N. sylvestris and N. tomentosiformis, and their induced autotetraploids and reciprocal amphidiploids.

Plantlets were produced in all the materials used. Their occurrence frequency, however, was different
from one material to another, being highest in N. tabacum and considerably higher in both of the reci-
procal amphidiploids compared to the two ancestral diploid species and their autotetraploids. The two
amphidiploids showed nearly the same responses to anther culture and no differences were found among
the ancestral diploid species and their respective autotetraploids.

From the results obtained, it is suggested that the high pollen embryogenic response found in N. tabacum
may by attributable to the genome constitution, SSTT, of this species, comprising the SS genome from
N. sylvestris and the TT genome from N. tomentosiformis.

Addition of activated charcoal to the medium and the cold pretreatment of buds seem to provide
effective means for inducing pollen embryogenesis in species in which anther culture has been hardly
successful. By employing such means, induction of pollen-derived plantlets in N. tomentosiformis has
firstly been achieved in the present study.
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Table 1. NMNicotiana species and their induced cytogenetic derivatives used in anther culture

Material* Pllgvledly cglesrtli%glt?on Cytoplasm
N. tabacum cv. Bright Yellow (tab) 4x SSTT tab
N.sylvestris (syl) 2x SS syl
N.sylvestris , autotetraploid (sy/ -4 x ) 4x SSSS syl
N.tomentosi formis (tom) 2x TT tom
N.tomentosi formis, autotetraploid (tom —4x ) 4x TTTT tom
N.syl.x N.tom ., amphidiploid (sy! x tom —4x) 4x SSTT syl
N.tom. x N.syl., amphidiploid (tom x syl -4 x) 4x SSTT tom

* The parenthesized letters denote the abbreviations of species names.

Table 2. The three characters connected with ploidy levels in the two Nicotiana
species and their cytogenetic derivatives used in this study

No. of Pollen Pollen
chloroplasts diameter stainability
per guard cell (w) (%)

syl 8.7 32.2 91.7
syl -4 x 14.6 39.4 71.2
tom 5.2 29.6 92.1
tom—4 x 10.3 37.6 75.9
syl x tom —2x 7.9 - 0.2
syl x tom—4x 13.2 33.4 81.9
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Table3. Effects of the developmental stages of pollen grains and activated charcoal in the
medium on the plantlet formation in N.fabacum , N. sylvestris, N.tomentosiformss
and their cytogenetic derivatives

Treat. Pollen No. of Plantlet formation
Material A. C.Z) anthers No. of Frequency Ave. no.
no. stage ! cultured  anthers (%) per anther
syl 1 U - 120 0 0.0 -
2 U + 120 0 0.0 -
3 B - 120 0 0.0 -
4 B + 120 4 3.3 1.0
Total 480 4 0.8 1
syl —4x 1 U -~ 43 0 0.0 —
2 8] + 45 0 0.0 -
3 B - 30 0 0.0 -
4 B + 30 1 3.3 1.0
Total 148 1 0.7 1.0
tom U - 126 2 1.6 4.0
syl x tom 1 U - 90 0 0.0 -
-4 x 2 U + 90 7 7.8 1.9
3 B - 90 0 0.0 -~
4 B + 90 14 15.6 12.1
Total 360 21 5.8 8.7
tom x syl 1 U - 25 0 0.0 -
-4 x 2 U + 24 3 12.5 8.3
3 B - 25 2 8.0 25.5
4 B + 25 1 4.0 32.0
Total 99 6 6.1 18.0
tab 1 U - 105 11 10.5 15.2
2 u + 120 49 40.8 11.8
3 B - 105 7 6.7 25.0
4 B + 120 53 44.2 11.7
Total 450 120 26.7 12.8

Data were taken after 10 weeks of culture.
1) U: Late uninucleate stage. B: Early binucleate stage.
2) Added with05% activated charcoal to the medium (+) and not (-).
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Table 4. Effects of the cold pretreatment and activated charcoal in the medium on the plantlet
formation in N. sylvestris, N.tomentosiformss and their cytogenetic derivatives

Treat. Cold pre- No. of Plantlet formation
Material A.C.Z) anthers No. of Frequency Ave. no.
no. treatment ! cultured anthers (%) per anther
syl 1 - - 420 2 0.5 1.0
2 + 345 10 2.9 2.0
3 + - 120 7 5.8 3.6
4 + + 150 34 22.17 4.3
Total 1035 53 5.1 3.6
syl —4x 1 - - 270 4 1.5 2.5
2 - + 300 28 9.3 5.7
3 + - 90 1 1.1 2.0
4 + + 90 16 17.8 6.5
Total 750 49 6.5 5.6
tom 1 - - 300 1 0.3 1.0
2 - + 240 1 0.4 1.0
3 + - 255 0 0.0 —
4 + + 255 10 3.9 3.0
Total 1050 12 1.2 2.7
tom —4 x 1 - - 255 2 0.8 1.0
2 - + 225 0 0.0 -
3 + - 195 1 0.5 1.0
4 + + 195 5 2.6 1.4
Total 870 8 1.0 1.6
syl x tom 1 - —~ 267 5 1.9 56.8
-4 x 2 - + 310 61 19.7 9.2
3 + - 224 2 0.9 28.5
4 + + 190 63 33.2 7.2
Total 991 131 13.2 10.3

Data were taken after 10 weeks of culture.

1) Pretreated the excised buds with 5 °C for 7 days (+) and not treated (-).
2) Added with 05 % activated charcoal to the medium (+) and not (=) .
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weeks after sampling
weeks after sampling [
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Do
[==]

Frequency (%) of anthers producing plantlets
S

syl syl tom  tom syl xtom

—4x —4x —4x
Material

Fig. 1. Plantlet formation in anther culture of
N. sylvestris, N. tomentosiformis and
their cytogenetic derivatives.

The data of Treatment 4 in Table 4 are

used in this graph.

Table 5. Distribution of pollen grains showing different mitotic behaviors in anther culture of
N. sylvestris, N. tomentosiformis and their cytogenetic derivatives

Weeks Frequency (%) of pollen grains with*
after Material IN or 2V G+V 3-6N
inoculation 2G nG+V nV G+nV IN= Emb D
2 syl 1.30 0.36 29.45 0.12 0.03 0.70 - - 68.04
syl —4 x 1.46 0.97 14.33 0.55 0.06 0.59 0.06 0.01 81.95
tom 2.03 1.79 24.47 0.15 0.06 0.30 0.01 - 71.18
tom—4 x 2.12 0.92 16.51 0.18 0.04 0.56 - - T79.65
syl xtom 4.50 1.21 53.76 0.14 0.02 0.24 0.01 - 40.12
-4 x
4 syl 0.43 0.53 12.27 0.09 0.07 0.35 0.10 0.10 85.86
syl —4x 0.53 0.52 11.95 0.17 0.14 0.19 0.10 0.04 86.32
tom 0.64 0.27 2.56 0.10 - 0.10 - - 96.33
tom —4x 0.44 0.13 3.99 0.03 - 0.06 95.35

syl x tom 0.18 0.04 1.79
-4 x

- 0.01 0.06 0.06 0.43 96.80

Anthers were cultured without cold pretreatment of buds, on the medium which were

supplemented with activated charcoal.

* N: Nucleus; G: Generative nucleus ;

V! Vegetative nucleus; n: The numbers

of nuclei; Emb: Embryoid; D: Pollen grains which degenerated.
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