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Summary. The Fy hybrid Nicotiana tabacum (2n=48) ev. Nadwislariski Maly x
X N. alata (Zn=18) was obtained as the first step in an attempt to develop tobacco
registance to tomato spotted wilt virus (TSWV). The hybrid showed a poor survival
rate and complete sterility. Surviving plants were amphihaploids with 33 mitotic chromo-
somes. The plants formed from 0 to 10 bivalents with a modal number of 6.

The F| plants of N. tabacum c¢v. Nadwidlanski Maly tetraploid X N. alata showed
Ikewise w poor growth and high mortality. Cytologically they were sesquidiploids
with 57 somatic chromosomes. From 10 to 23 univalents were found in 65.79%, of the
PMC’s which indicated asynaptic behaviour of some of the N. tabacum homologues and
accounted for a high percentage of aborted pollen formed by that hybrid.

The fertility of the sesquidiploids was markedly reduced and restricted solely to
the N. tabacum x sesquidiploid and sesquidiploid x N. alata matings. The former
gave rise to a 20, progeny composed mostly of Nadwidlaniski Maly-like plants with
little plant-to-plant variation and few signs of gene transmission from N. alaia. The
latter mating resulted in near-amphihaploids with the chromosome numbers ranging
from 34 to 38. Unlike regular amphihaploids, some of them were highly vigorous.

Nicotiana alate (2n=-18), a common ornamental species of tobacco, has been
consistently reported as being resistant to tomato spotted wilt virus (TSWYV)
an important and damaging disease of the tobacco N. tabacum (2n=48) in Poland
and other countries of eastern Europe. Resistance to the virus is absent within the
cultivated species and now seems confined to V. alata and, possible, to its two closest
relatives, N'. saunderae and N. forgetiana (Ivancheva-Grabovska 1984). Of the
attempts to utilize V. alain as a source of resistance to TSWYV the most noteworthy
is that by Gajos (1981). The author reported on. a transfer of the local lesion
response to TSWYV, characteristic of N. alaia, to a breeding line of N. tabacum.

Although demonstrated as feasible, the interspecific gene transfer between

1 Reeelved for publication: March 1986.
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N. alatn and N. tabacum is by no means casy. The two species represent the products
of two divergent evolutivnary pathways in the genus. N. alofa having originated
through aneuploidy on the basis of a 12-chromosome-pair level (2:-=18) and N.
tubacum being a 48-chromosome allotetraploid (Goodspeed 1953). Furthermore,
N tabacum is a selt-pollinating speecies, while N, alada is an obligute cross pollinator.
The crossability of the two species is rather poor and seems to be largely affected
by the genotype of N. tubcewm (Kostoft 1943). In this author’s experience the
hybridization products may range from no sceds at all, through abundant seeds
of the maternal origin, to pooriy germaniting hyvbrid seeds and secedlings that
rarely survive bevond the transplant stage.

Tt was the observation made by the late Professor J. Berbeé that a fairly
Targe pereentage of vigorous hyvbrid plants is consistently obtained when an adr-cured
variety of tobacco — ov. Nadwisianslkd Maly — ix mated to N. alatr. On the other
hand, Chaplin and Hann (1961} reported no special difficulties in hybridizing
N. tabacum with N. alate when tetraploid® vather than diploid V. labaenmn was
used in the cross.

Based on those findings, N. tabncum ov. Nadwidahski Maly was converted
into a tetraploid, and both the diploid and tetraploid were erossed with N wladi.
1t was the first step in an attempt to transter resistance to TSWV from V. alata
to the cultivated variety.

This paper deals with the viability, eytological status, pairing behaviour, and
fertility of the resuliing hybrids. The use of findings on the potentind of V. alata

as a gene donor in N alata-to-N. tubcuwm gene transter programs is also briefly

discussed.
MATERIAL AND METHODS
Nicotiana tabacum L. cv. Nadwidladski Maly — diploid (2n=48) — 1s an air-

-cured variety of tobacco no longer grown comunercially. It has pink-coloured Howers
and is conspicuous for its very short internodes and a compact habit.

N. alata (2rn=18) taken for this study has been maintained in the collection for
a number of years. It is of the white-flowering type with no traces of violet on the
corolla.

The tetraploid of N. tabacum cv. Nadwislafiski Maly (2n==96) was obtained by
colchicine — treatment of germinating seeds. They were immersed in a 0.29%
aquecus colchicine solution for 4 hrs at 27°C, then rinsed thoroughly with distilled
watcer and transferred to pots with a commercial soil mixture. Maturing plants
were observed for the signs of iucreased ploidy, such as slow growth, thick and
fragile leaves, irregular leaf vein pattern, and large anthers. Suspected tetraploids
were verified cytologically. True tetraploids contained 96 chromosomes in their
somatic cells (Fig. 1).

* Although phyllogenectically an allotetraploid N. tabacum has undergone considerable
diploidization and at least in this context, may be regarded as a functional diploid.
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The following interspecifie crosses were made:

N. tabacum ev. Nadwisladnski Maly (2¢) % N. alata
N. tabacum ev. Nadwislatski Maly (42) < V. alata.

No reciproeals were attempted since the failure of using female N. olate in crosses
with male N. tebacwm has been a common experience and, besides, there was no
advantage to be gained from using the non-recurrent species as a cytoplasm parent.
The resulting ¥, plants were used as both males and females in crosses with either
of the parental species. Fresh pollen from newly opened flowers was used for
pollinations of castrated flowers. After pollination, the pistils were protected against
foreign pollen contamination by mounting on them pieces of plastic drinking straws.

Sceds were sown either when freshly collected from mature capsules or after
being stored for a few months at a room temperature. They were sown in Petri
dishes on several layers of blotting paper moistened with distilled water. Germ-
imating seeds were kept in a growth chamber at 27°C with lighting provided by
fluorescent tubes. After 3, 6, 10 and 14 days the seeds of each entry were observed
for germination perccntage.

Germinating seeds were transferred to pots with a commercial soil mixture.
Seedlings were transplanted to individual pots with the same mixture or they
were left undisturbed when their mortality was high and only one to four survivors
were left per pot. Both the seedlings and the older plants were grown in the green-
house.

Counts of somatic chromosomes were made in young corolias using the oxy-
quinoline-maltose method as desceribed by Burns (1964). Observations of meiosis
were carried out in acetocarmine-stained preparations of pollen mother cells (Col-
ling 1979). Pollen viability was determined by staining mature pollen grains with
acetocarmine. Based on the test by Sficas and Gerstel (1962) the estimated
number of chromosomes capable of forming biparental associations (1) and the
estimated probability for a chromosome to form a bivalent (p) were calculated
from the observed distribution of bivalent frequencies in the F; N. tabacum cv.
Nadwislanski Maly (2¢) x N. alala.

RESULTS

VIABILITY AND MORPHOLOGY OF PLANTS

F, N. tabacum cv. Nadwidlafiski Maly (22) X N. alala

Seeds were obtained with ease, every single pollination resulting in a well-filled
seed capsule. Germination rate varied, depending on batch, from 14.7 to 75.29,
(Table 1). 1t did not seem to be consistently affected by time of storage. Germination
was extended over a long period, some seeds still germinating after as long as 14

days.
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Table 1. Germination of F; seeds of N. tabacum cv. Nadwislanski Maly (2x) x N. alate and
N. tabacum cv. Nadwidlanski Maly (4x) X N. alata hybrids and their parental forms

Germination percentage after days:
Sowing date Hybrids and parental forms - ——
3 6 10 14
Fall F, N. tabacum cv. Nadwiglaniski Maly
1984 (2z) x N. alata — - - 75.2
F, N. tabacum cv. Nadwislafdski Maly
(42) x N. alata — - — 99.1
N. tabacum cv. Nadwislariski Maly (2z) - - — 98.0
N, alate — - - 50.0
Spring Fy N. tabacum cv. Nadwislaniski Maly [ 422 45.5 48.7 49.0
1985 (2x) x N. alata
(seeds stored over winter) F, N. tabacum cv. Nadwislanski Maly
(4z) x N.alale 100.0 100.0 100.0 100.0
N. tabacum cv. Nadwislaniski Maly (22) 94.7 97.3 100.0 100.0
N. alala 95.3 97.8 100.0 100.0
N. tabacum cv. Nadwislanski Maly (4z) 83.3 90.7 96.6 96.6
Fah F, N tabacum cv. Nadwislariski Maly
1985 (2z) x N. alata* — 12.1 - 14.7
N. tabacum cv. Nadwislariski Maly (2z)** — 100.0 — 100.0
N. alata** — 100.0 - 100.0

* fresh seeds
** geeds stored over 1 year

Seedling mortality was high and usually no more than 1 -4 seedlings out of
about 30 per pot survived up to the transplant stage. The survivors grew slowly
but most of them could be grown to maturity. They ranged from diminutives to
fairly sizeable individuals (Fig. 2). However, none of them was found to reach
the size of either of the parental species. The flowers of the /', showed few differences
from individual to individual. They were whitish with only traces of violet on the
corolla. Generally, they resembled the flowers of the alata parent both in the size
and shape (Fig. 3) and in the anthocyane coloration of the anthers.

F, N. tabacum cv. Nadwidlanski Maty (4x) X N. alata

The seeds were obtained with ease. They showed consistently good and rapid
germination (Table 1). Within 3 days 1009, of the seeds were found to germinate
in the spring 1984 experiment, the figure being only slightly lower for the fall of 1984.

The seedlings showed good vigour and grew at approximately the same rate as
the diploid tabacum parent. However, the majority of the juvenile plants started
to show some leaf yellowing at about the 5th-leaf stage. After transplanting, the
plants’ growth became arrested and many of them died. Less than 109, of the
plants resumed normal growth and reached maturity (Fig. 4) but most of them were
dwarfed and showed little vigour.

The flowers of the F, N. tabacum cv. Nadwislanski Maly (4x) X N. alata were
much like those of the F; involving N. tabacum cv. Nadwilanski Maly (2x) (Fig. 3).
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They were whitish and some showed patches of anthocyane blue. All had antho-
cyane coloured anthers but the colour was more diluted than that in the F; N. taba-
cum cv. Nadwislatski Maly (2x) X N. alata.

CYTOLOGY AND FERTILITY

F, N. tabucum cv. Nadwidlanski Maly (22) X N. alata

The hybrids possessed 33 chromosomes in their somatic cells (Fig. 5) as could
be expected from crossing the 48-chromosome N. fabacum with the 18-chromosome
N. alata. Thus the hybrids could be assumed to be amphihaploids with the haploid
chromosome complements of both parents.

The cytological status of the hybrids was confirmed by the study of meiosis
(Table 2). Seven F; plants analysed tor chromosome pairing at Metaphase I showed a

Table 2. Chromosome pairing at Metaphase L in the PMCs of I, hybrid N. tabacum cv. Nadwis-
lanski Maly (2x) x N. alata

Hybrid

§ " 'Number of PMCs with bivalentss | Total of Modai of
No. 0 1 2 3 4 5 6 7 8 9 10 PMCs  bivalent
1 o 1 o s 5 10 15 9 2 1 1 | 50 6
2 Lo 0 0 0 0 1 5 1 1 1 10
3 ) 0 0 1 0 5 3 3 2 1 1 16 5
4 | 0 1 0 2 4 2 4 5 3 0 1 22 7
5 | o 0 5 3 12 19 20 19 8 3 4 93 6
6 lo 0 0 2 3 7 12 7 8 3 1 43 6
7 | 1 0 ) s o 11 8 5 2 o | s 4—8
Total |1 2 8 19 35 55 66 56 20 14 9 | 203 6
% of total ) S
PMC number 0.3 0.7 27 6.5 88 225 191 9.9 48 3.1 11L.0

Mean no of bividents 5,59
n*=18.71
Prr =0.42

& Higher valencies (trivalents) classified as bivalents
* Tistimated no, of chromosomes capable of forming biparental pairs
** Listimated probability to form a bivalent

fairly consistent pairing behaviour. The plants formed from 0 to 10 bivalents,
the mode being 5 in one plant, 6 in three plants, 4 - 6 in one plant, and 7 in two
plants. Less than three bivalents and more than nine bivalents in a PMC were
found very rarely. The majority of the PMCs contained 5 to 7 bivalents, the PMCs
containing 6 bivalents being the most frequent class. One to two ring bivalents were
observed in diakinesis (Fig. 6A). The majority of the bivalents were rod-shaped
with chiasmata ranging from distinct to vestigial (Fig. 6C, 6D).

The estimatzd number of chromosomes capable of forming biparental pairs
was more than 9 (13.71) which, together with 10 bivalents actually observed in some
of the PMCs, was indicative of a fair degree of autosyndetic pairing in the hybrid.
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Table 3. Pollen stainability in I, N. tabacion ¢v. Nad-

wilaniski Maly (22) < N. alata. F, N. tabacum cv.

Nadwislanski Maly (42) x N. alate (2x) and BC,

N. alata (20) x (', N. tabacum cv. Nadwidlansk: Maly
(4r) x N. alata hybrids

- T bor et of stain-
i able pollen

r, N.T'L“b‘(;;u_;;»cv. N:ul\;iféilr.m;)\fi/KJ:LKI?;)?W

x N, aluta } 11.8
" ‘ 1.1
. ! 2.4
" ‘ 0.5
as 0.6

Fy N, tubacun cv, Nadwisladski Maly (42) ;

x N. alatu ! (8.8
" | 218
s 11.2
s 11.3

BC, N alrzt;T (A? tabueiin cv. Nadwish l’lskih-rﬁ» -

Maly (4 x N, alute) l 0.2

The expectancy for a given chromosome to pair was relatively high (0.41). Pri-
valents were observed in many of the PMCs but their number did not exceed 2 per
cell (Fig. 6A, 6B, 6C, 6D).

Chromatin bridges and dicentric chromosomes were rare, but they did occur
in some of the PMCs (Fig. 6I). Laggards and chromosomes not included in the
nuclei were frequent (Fig. 6I). In one plant observed for the phenomenon, dyads
and triads accounted for 32.89% of the total number of quartets. Five £, plants
were examined for pollen stainability (Table 3). In four of them less than 3% of
stained pollen grains weve found, the fourth showing 11.89, of viabhle pollen. How-
ever, none of the /7, plants produced any seeds either by selting or hy backerossing
to the parental species.

F, N. tabacum cv. Nadwislanski Maly (4x) < N. alato

As theoretically expected, the F plants obtained from mating NM tetraploid
(96 chromosomes — Fig. 1) with V. alate contained 37 chromosomes in their somatic
cells (Fig.7A). Thus, they contained a full diploid complement of N. tabacum plus 9
chromosomes from N. alata and could be classified as sesquidiploids.

It was borne out by some of the meiotic configurations in wiich 24 bivalents
and 9 univalents were observed (Fig. 7B).

However, the 24 TT4-9 T configuration was by no means present in all the PMCs
nor did it oceor in the majority of the meiocytes. In 10.69%, of the cells 7 or 8 uni-
valents were observed, the remaining one or two chromosomes entering a trivalent
association. In 65.7%, of the PMCs more than 9 univalents were found, the number
observed being up to 23 (Fig. 7C, 7D).
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3hie. K Noanbacom ev. Nadwilanski Maly (4a) - N. alas.
Flowering plants
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Fig. 6. F'; N. tabacum cv. Nudwislanski Maly (2x) X N. alata. Meiosis. A) Diakinesis: 2 triva-
lents. 2 ring-shaped bivalents. 4 one-chiasma bivalents; B) Metaphase I: | ring-shaped bivalent
1 rod-shaped bivalents. and 23 univalents; C) Metaphase It 2 trivalents. 6 bivalents. random

chromosome associations and univalents; K) Telophase I: a dicentrie chromosome; ) Telo-
phasce 1I: chromosomes not included in the nuclei



Fig. 7. I’y N. tabacum cv. Nadwislanski Maly (5z) X N. alate. Mitosis and meiosis. A) Mitotic

mataplase: 57 chromosomes; B) Diakinesis: 24 bivalents and 9 univalents; C) Metaphase I: 22

bivalents (including 5 with a very weak chiasma) and 13 univalents; D) Metaphase [: 17 biva-
lents and 3 univalents
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Fig. 9. BC, (F, N. tabacum cv. Nadwislanski
Maly (42) X N . alata X N. alata. Mitotic metaphase:
38 chromosomes

Fig. 10. BC, (£, N. abacum cv. Nadwislanski Maly (4x)Y%
N. alata X N. alata. Flowering plants
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Sesquidiploids NM tetraploid X N. alate produced from 9.7 to 21.89%, of viable
pollen (Table 3). The plants were completely self-sterile and also did not set sceds
when crossed as temales to NM diploid. They showed partial fertility when used
as pollen parents in crosses with NM di and when fertilized with pollen of N. aluta.

BC.F, PROGENIES FROM BACKCROSSING THY SESQUIDIPLOIDS TO N. TABACUM €V. NADWISLANSKI
MALY (4r) AND N, ALATA

Although a more detailed analysis of the BC, and subsequent generations is
intended to be the subject of the next paper, some general information is provided
below as relevant to the fertility of the sesquidiploids N. tabecum cv. Nadwislanski
Maly (42) > N. alala.

Matings of female N, faboacwm v, Nadwiglanski Maly (2r) plants with male
sesquidiploids resulted in a poor seed set. Approximately half of the fertilized
flowers dropped, and the other half formed shrunken capsules, each containing
from 1 to no more than 50 seeds

There was a considerable varistion in germination percentage of the BCU, seeds
thus obtained (Table 4) depending on progeny. It ranged from 60.09, to 3.59%,
and the effect of the time of storage did not seem: to be consistent.

Of 36 plants of that generation which were grown to maturity, 29 closely re-
sembled the NM diploid parent and were fully scif-fortile. The remaining 7 plants
departed morphologically from the type of the recurrent parent and some of them
showed reduced fertility. In none of the plants of that generation the presence of
violet anthers was detected.

A

The mating of female sesquidiploids to male N, alaia yielded capsules at a rate

Table 4. Gernination ot 2 hybrid seeds of N, tabacwin cv. Nadwislanski
Mady (20 (1) N tabasiim ev. Nadwislanski Maly (40) X N. alota) and
(Ir, N. tabacuin ov. Nadwidlainski Maly (4x) X N, dlata) <X N. alata

Per cent ger-

(F, N.tabacum cv. Nadwislanski Maly (1z) x
~N. alata)

(fresh seeds)

J)l'(’gf‘ll'\' Hybrids Sowing date minated seeds
e l (atter 14 days)
T BC, N tabacwn ov. Nadwislaiski Maly (22) | Fall 1984 |
x (Fy N. tibacum cv. Nadwidlanski Maly (fresh sceds) |
(1) x N. wlatuw) 16.4
2 . } 26.9
1 LB (B N tebacum ov. Nadwislanski Maly
({x) x N, aluta) x N, alata 3.5
2 s 38.4
3 2 i 2.4
1 L BC, N, tabacum cv. Nadwisladski Maly (2¢) x © Spring 1985
Ly N, tabaewn ov. Nadwislanski Maty (42) x (seeds stored over
N. alata) ! winter 18.3
2 » : 16.9
. 31.9
1 BCy N. tabacum cv. Nadwislanski Maly (2z) x i Fall 1985
l

60.0
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of approximately 1 capsule/10 pollinated flowers. The capsules were poorly filled.
The seed germination rate was from 38.4 to 2.49, (Table 4). That generation was
composed of plants very similar in flower morphology to the F, N. tabacum cv.
Nadwislanski Maly (22) X N. alate (Fig. 8). The segregants had from 34 to 38
chromosomes (Fig. 9), formed blue anthers and were completely sterile. Both the
chromosome number and the morphology indicated that the plants must have
originated through the fusion of gametes of V. alata with those of the sesquidiploids,
the latter containing, in addition to the haploid complement of N. tubacum, some
univalents from N. alata. Some of the plants thus obtained were remarkable for
vegefative vigour (Fig. 10), far exceeding that of regular amphihaploids.

DISCUSSION

The range of chromosome pairing in the F, N. tabacum cv. Nadwislanski Maly
(22) X N. alata was wider than that given by Kostoff (1943) the latter investigator
reporting from 4 to 9 bivalents. Malecka (1977) investigated a very close hybrid
combination i. e. N. sanderae X N.tabacum and found 6 bivalents as most frequently
occurring which agrees well with our data. Since autosyndetic associations must have
accounted for some of the bivalents formed by the hybrid, the actual number of
biparental pairs might have been a little lower than the bivalent numbers observed.
As it is, the chances of genctic recombination in the tabacum-alata amphidiploid
seem to be good as both the regular number of bivalents and the presence of chrom-
atin bridges ard dicentric chromosomes may be regarded as cytolugical consequences
of crossover events taking place in the hybrid’s meiosis. However, the N. tabecum. cv.
Nadwiélanski Maly (2x) X N. alata amphihaploids were completely self- and cross-
-sterile and, due to reduced vegetative vigour, not readily amenable to chromosome-
-doubling treatments.

The sesquidiploids N. tabacum cv. Nadwidlanski Maly (4x) X N. alata obtained
directly from the tetra-di mating were found to have some residual fertility unlike
the completely sterile sesquidiploids obtained in the same manner by Chaplin
and Mann (1961). However, Chaplin’s sesquidiploids involved a different tetra-
ploid tabacum parent. The fertility of our sesquidiploids though much improved
when compared with Chaplin’s was, as it is, very poor for that elass of hybrids
and restricted to the @ sesquidiploid X & N. alata and € N. tabacum X 3§ sesqui-
diploid matings.

It is a common knowledge that in crosses between parents of which one is self-
-compatible and the other is self-incomp itible, the mating g self-compatible x 3 self-
-incompatible is often successful while the reciprocal fails to yield seeds. It should
be noted, however, that Ivancheva-Gabrovska and Manolov (1982) re-
ported some self-fertility in the ¥, tabacum-alata hybrids involving both diploid
and tetraploid N. tabacum. In the case of F; N. tabacum cv. Nadwislanski Maty
(4x) X N. alata the incompatibility seems to extend to the sesquidiploid generation
as well. Since extra chromosomes are usually better transmitted through the egg
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than through the pollen (Chaplin, Mann 1961), the chanes of a gene transfer
via univalent transmission may be negatively affected.

The irregular pairing behaviour of some of the tabacum homologues seems to
account, at least in part, for the poor fertility of the sesquidiploids N. tabacum
cv. Nadwislanski Maty (4x) X N. alata. However, other factors such as lethals may
be involved. The involvement of lethal genes might explain the low germination
rate of BU, N. tabacum cv. Nadwislanski Maty (2z) x (F, N. tabacum cv. Nadwislanh-
ski Maly (4x) X N. alata). N. alata, as an outcrossing species, is likely to maintain a
substantial load of lethal recessives for which N. tabacum may lack appropriate
dominants. The notion seems to be supported by a surprisingly high vigour of some
of the BC, (¥, N. tabacum cv. Nadwislariski Maty (4z) X N. alata) X N. alata
segregants which, in all probability, had one or more N. alata chromosomes in
disomic condition.

The BC, N. tabacum cv. Nadwiglanski Maly (2x) X (N. tabacum cv. Nadwislar-
ski Maly (42) X N. alata) was the so-called “‘breakdown generation’, in which
the haploid genome of N. alata was broken down into individual, independently
segregating chromosomes. The preliminary observations of that generation seem to
indicate that it was largely composed of N. tabacum cv. Nadwislanski Maly (2z)
-like plants with little plant-to-plant variation and little, if any, segregation for
dominants from N. alata. The relative uniformity of the BC, generation was sug-
gestive of a very low rate of interspecific transfer from the alien species. &

In the tetra-di combination a certain reduction of genetic exchange rate seems
to be inherent. Patel and Gerstel (1961) demonstrated that sesquidiploids showed
high degree of preferential pairing and, consequently, little trivalent formation.
In conformity with those data, few trivalents were formed by the sesquidiploid
N.tabacum cv. Nadwislanski Maly (42) X N. alata. In the latter hybrid the situation
seems to be further aggravated by the fact that the sesquidiploids could only be
used as pollen parents in backcrosses with N. tabacum, thereby reducing the chance
of a gene transfer based on transmission of extra univalents. Thus, to make up for
restricted gene exchange between . alata and N. tabacum in gene transfer pro-
grammes utilizing the tetra-di combination, very large BC, populations should be
obtained and screened for a desired trait. '

The vigorous amphihaploid-like plants with supernumerary chromosomes
obtained from backcrossing the sesquidiploids to N. alata may offer some hope
in eircumventing the disadvantages of the tetra-di combination. They show enough
vigour to be a good material for further breeding work including eolchicine-treat-
ment. Thus they may hold promise as a source of improved genetic recombination
at the amphihaploid level.
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BADANIA CYTOGENETYCZNE MLIESZANCOW MIEDZYUGATUNKOWY(CH OTRZY -
MANYCH ZE SKRZYZOWANTA DI- T TETRAPLOIDALNIE) FORMY NICOTIANA
TABACUM L. CV. NADWISLANSKI MALY Z NICOTIANA ALATA LINK ET OTTO

Streszezente

Uzyskanie wieszanca N. tubaeum var. Nadwislaniski Maly (2n-=48) « N. alata (2n=18)
byle picrwszyim ctapon badan zmicrzajacych do wyhodowania tytonin odpornego na Iycoper-
gicon virus 3 (TSWV). Rodliny micszancowe wykanywaly slaba zywotnosé t bylv calkowicie
bezplodne. Osobniki, ktére osiagnely stadivm kwitnicnia hyly amfihaploidami o liezbie chromo-
soméw — 33. Rodliny Iy tworzyly w imcjozie od 0 do 10 biwalentdw (Srednia modalna — 6).

Z formy diploidalnej N. tabacum var. Nadwislanski Maly wyprowadzono formg tetraploi-
dalng (2n=906) i skrzyzowano jg takze z N. alata. Ro$liny F; pochodzaee 7 tego krzyzowania
wykazywaly réwnicz slabg zywotnosé 1 niski stopien przezywalnodei. Cytologicznie byly ses-
kwidiploidami o liezbie chromosoméw — 57. W 65,79, komoérck macicrzystych pytku stwior-
dzono wystepowanie od 10 do 23 uniwalentéw, co wskazywalo na brak koniugaeji nicktérych
homologicznych chromosoméw N. tabacum i powodowalo niska plodnods ziarn pytku tej forny.

Plodnosé rodlin seskwidiploidalnyeh byla niska i ograniczona do kombinacji N. tabacum x
seskwidiploid 1 seskwidiploid x N. alata. W pokoleniu BC; pierwsze] kombinaeji krzyzowania
obserwowano rosliny o morfologii zblizone) do odiniany Nadwidlanski Maly, wykaznjace malg
zmiennos$é osobniczg i niewiele cech wskazujacych na transnusje gendw z gatunku N, alata.
W wynika drugicj kombinacji krzyzowania otrzymano roéliny zblizone eytologicznic do amfi-
haploidéw, o liczbie chromosomoéw od 34 do 38. Nicktére z tych rodlin wyvkazywaly wysoki
stoptent zywotnoéei.

LINTOIrEHETUYECKWE WUCCAEAOBAHUA MEXBUIOBbLIX TI'MEPWAOB, NOJYUYEHHBIX
OT CKPEIIMBAHWUSA AUTTAOMAHOW U TETPAITIOWAHON $OPM NICOTTANA
TABACUM L. VAR. NADWISLANSKI MALY C BUAOM N. ALATA LINK ET OTTO

Pesrowme

Tubpun F, N. tabacum var. Nadwi$lanski Maly (2rn=48)x N. alata spnserca nepebiM 3Tanom
HCCIE10BAHNA MOTIBITKH BpIBEACHUS TaCaka ycToltunBoro k Lycopersicom virus 3 (TSWV). I'ubpua nposs-
a1 cnabyro BbDKBIBAEMOCTb B ObU1 NMOJNHOCTLIO CTEPHIbHbIM. PacTenus, KOTOPHIE JIOCTHINM CTaIHIO
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uBeTCHUS, OLLIM aMbUTraniongamu ¢ Yuciaom xpomocoMm 33, Pacrenusn Fy nipoussoauiu B meitose ot 0 10
10 OuBanenToB NMpu CPCICH MOJANTLHOMR, cocTarastouel 6.

Pactenus /', nponcxoasiue ot ckpemmusanusa N. tabacum var. Nadwislanski Maly rerpamnoua
(2n=96) ¢ N. alata rakxc pociun cnabo U UMENU HHIKYIO CIeIICEb BhOKLiBACMOCTH. LlnTonornueckn Onutm
OHM CCCKBUAMILIOMJIAMM € YUCIOM XpoMocoM 57, YV 65,7 9] MarcpuHCKOX KIIETOK Mbliblbl 0OHAPYKCHO
gosencHuc o1 10 g0 23 YHUBAICHTOB, YTO YKA3bIBANO HA OTCYTCTBUC KOHbIOTAUMH HCKOTOPLIX FOMOJIO-
riMeckux xpomocom N. fabacuin v 0OAHOBPEMEHHO OO bACHANO HUIKYIO [MI0A0POHOCTL MBUILLLE ITOR
dopmbr.

IMAoAOPOAHOCTL CCCKBUAWTINOUIOB OblIA 3HAYUTENBLHO CHUKEHA W OrpaHdycHa Ho womOuHanui
ckpewsanus: N, labacuin ceckBuinunon u ceckpuavitnona x N. alata. TlepBas ¥3 3rux koMOnHaumit
Jana mokoseHue [f3Cf,, cocrosuce B GobUTMHCTEE U3 pacTeriii n10a06usX copty Nadwidlaiski Maly,
0BHADYMUBAIOUINX HCOOILULYEO HIMEUYUBOC b MCK/Y MUNIMBUIYAULHLIMA PACTCHUIMH U HEMHOTO MpU3-
HaKOB, yKa3bIBAOULIMX A TPAHCMHUCCHEIO TeHoB M3 N . alata. B 1pyroi koMOMHAIM Y CKPCLIMBAHUS NTOTYYCHO
PACTEHUS LIMTOIIOTHYCCKH ONTU3KMEC aMPUTanIouaaM ¢ 4UcioM XpoMocoM oT 34 go 38. B oriuyue or
PETYIAPHLIX aM(PUIrani M08, HEKOTQPLIC W3 OTHX PACTEHUR HMCAM BLICOKMI YPOBCHb BLIKbIBAEMOCTH,



