some years we have heen in-
sted in the mechanism and effects
neorporating alien genetic ma-
rial into the genome of N, tabacum
2 4)..One of the possibilities we
ped to explore was that of identi-
ing the tebacum chromosome into
ich an introduced locus was trans-
rred. Moav (9) obtained some evi-
nee, in  fabacum-plumbaginifolin
brids, that the process was prefer-
tial to some extent. In 14 presum-
ly independent introductions of

Ws{pbg) locus into tabacum, 8
schanges involved a particular ta-
bocwm chromosome and 6 others
Were associated with 3 additional
members of the set, It seemed desir-
able to investigate this phenomenon
_urther, using both related and un-
elated species as donors. The pres-
ot paper records some preliminary
esults where monosomic analysis

Stocks were synthesized in which
he t{tbacum chromosomes carried
ECGS_Slve genes in the homozygous
‘ondition, including flower color
8enes wh (white) and co {coral), the
Photoperiodic growth habit genes
MM, mm, (mammoth), the genes af-
_ffmtmg normal chlorophyll produec-
ton ws, s, (white seedling) and
% genes controlling fasciation
%1, Fs,. In addition, these carried
£eties in homozygous condition which
2d been incorporated by introgres-
Slon from related and unrelated spe-
®les and which covered the effects of
€ recessives, The former group in-
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cluded N. sylvestris and setchellii
and the latter, glutinosa, plumbagini-
foliz and paniculata.

The introgressed stocks were
obtained in the following way.
Tetraploid N. tebacum plants having
appropriate recessive markers were
crossed with different diploid spe-
cies to produce sesquidiploid hybrids.
These were backcrossed to diploid

tabacum plants homozygous for re-.

cessive genes. Individuals showing
the dominant phenotype were select-
ed for further backcrossing. When it
was definitely established that the
lines had reached the 24-paired con-
dition, selected plants were self-pol-
linated until no further segregation
was observed. The time required to
obtain homozygous introgressed cul-
tures varied in different pedigrees.
Some attempts at transferring other
loci have been carried along for
many years but the plants with
covering loci still have the consti-
tution 24 II-+1 I. It is conceivable
that a pair of chromosomes has been
substituted for a tabacum bivalent
but experience has indicated that
such plants are recognizable mor-
phologicaily. In cultures where the
introgressed locus has become in-
corporated in the chromosome known
to carry the corresponding recessive,
it is also possible that the chro-
mosomal segment has replaced the
recessive locus. Since the primary
objective was to identify the recipi-
ent chromosome, however, this is of
little significance. Nevertheless, in
investigations of the white-seedling
character, it has been shown that
plants maintain the homozygous con-
dition for ws, ws, for many years.
The Ws chromosomal segment from
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N. plumbaginifolia was eliminated in
certain cell lineages vresulting in
green-white mottling in each genera-
tiom.

Plants monogsomic for the chromo-
some known to bear the recessive
loci were pollinated by members of
the appropriate stock, e.g. haplo-C x
Wh ste (non-white from N. seichellii).
Monosomic plants in the progeny
were crossed with homozygous re-
cesaives and these populations were
clasgified as fo association of the
monosomic condition with the reces-
give phenotype. If the normal flower-
color factor in the above cross had
entered the C-chromosome the re-
sulting monosomic individuals could
not have had a normal gene and they
would all be white-flowered; the di-
somics would all have Wh ste and
would be colored. If the gene had be-
come associated with a chromosome
other than the C-, four types would
result, viz. haple-C white, haploe-C
colored, diplo-C white and diplo-C
colored,

Results

Table 1 summarizes the results
to date and, while they are admit-
tedly of a preliminary nature, some
gignificant points are evident. In
population 1 it is clear that Wk ste
has become associated with some
chromosome other than the C. Since
ste i3 a member of the tomentosa
assemblage its genome should include
a chromeosome having a high degree
of homology with C (a member of
the ftomentosa genome of fabacum,
3). Thus, it might have been antici-
pated that an exchange involving
this chromosome had occurred when
introgression of Wi from ste into



tabacum Look place. The reason Tor
inequality (9:16) in the disomic
clasg is obscure as there is no evi-
dence for differential viability in
white- and carmine-Howered (non-
white) tlasses. The discrepancy may
be the result of random fAuctuation.

An even greater difference was
met wiih in the disomic classes of
population 2, a result for which no
explanation is readily available. The
numbers recorided in the monosomiic
cojumns, of course, reflect the ovular
transmisgion of Che monosomie type
nnder congideration but  disomie
plants of the alternaiive dower-color
types were expected to accur in equal
numbers. In this test again, presence
of four classes shows that the F-
chromosome was nat the recipient of
tho infrogressed segment.

The results it population 3 show
pretty definitely that tke F-chromio-
gome took pari in the transfer of
M from glutinose to the tobacum
genomme. Although three mm, mm,
plapts did not flower scon encugh to
be clageified, the relatively large
number of kaplo-F mm, mm, plants
and the complete absence of mong-
somice among the M m-normals pro-
vide stromg evidence for the above
conciusion. This result was somewnat
unexpected considering the lack of
homology  between glutinesa  and
tobacun: chromosomes (2), the ex-
pectation being  for purely random
exchange between members of these
chromosome sets. The fact that in
aome earlier experiments a specifie
chromosome CH) was replaced by, or
exchanged material with, the Ne
chromosome of the game species (6,
T) may suggest the presence of small
homologous regions, especially since
in each of these instances if, kas been
a “fomentose” chromosome of taba-
cum tkat has parlicipated in the
exchange,

The sgituation in the hapio-¥ Fs
cultures ig according to expectation
based on species relationships. The
lack of haple-¥ fs, fs, planis in popu-
Iation 6 merely reflects the low trans-
misgion of this monosomic type. The
abgence of recessives among the di-
somic progeny in pepulation 7 ag
compared with the large number in 6
indicates that the related species,
spivestris, has exchanged a sepment
with the P-chyomosome of tobacum
{a member of the “sylyesiris” ge-
nome;. On the other hand, the un-
selated species, glufinoss, has con-
tributed a segment to some chromeo-
some other than P. presumahly with
one of the “fomentosy” members.
Haplo-D would be the logieal one to
test firsy, since there is some evi-
dence that one of the duplicate loei,
fz,, is located on this chromosome.

S
Tabie 1. Associations of Introgressed Loci with Specific Chromg. |
somes of N. fobacum
Zn-1 Zn
Popnlation rac. dom. rec, dom, b
1. C-Wh ste* G 7 # 16 Le)
2. F.Co glt 3 1 5 31 40
3. F-Mm glt 15+ (33*# 0 e 29 gy @
4, -Wg pbe gomeh ¥ ¥ D wHE 38 984 -
5. G-Ws pne 0 2 0 43 45
6. P-Fs glt 0 2 21 28 49
7. P-Fs slv 2 (¢ ] 36 38
& T-Wspne pEwER 2 HEE 34 41
v = emoncssmic fvpe; WA mm ogomewhdie; ste e sgichelli. A single sxehonge SCEH Frad
beirogen sie gnd tobasion chrsmasestes, :
8 Three wmammerh plants §13 not fower in Fawe for hepla K cingeification,
BE¥ Cerdy wpre sown wn srcess and relative sambers of white and green stedlings ol ey
be comnied, g
=R W hite seediings disd at the cofyledon slage so thedr chremosmngd constitulions conly pop
by detevemned, '

The white zseedling servies requires
somewhat more detalled discussion
since, as the double recessive 18 4
seedling lethal, it is necessary fo
employ heterozygotes for hybridiza-
tion. Tt is controlled by duplicaie fac-
tors {5) but in Red Russian tobacco
{in which the monosumic types were
izolated) the genotype is G (s, /ws,)
T (Ws, Ws,).

In papulation 5 no white geediings
appeared on the zeed germinatora.
Thig result conld be ohtained only if
the exchange between panicilete and
tobecum chromosomes involved the
T-member of the Iatter genome. I
the (3- or some other chromosome of
the complement had been the recipi-
ent, a small percentape of while
seedlings should have emerged among
the monosamic offspring. Haplo-G is
one of the lowest in ovular transmis-
sion so the lack of white seedlings
might be attributed to the absence
of haplo-G plants in this IHmited
sample. White seedlings would not
be expected among the disomics on
any basis. Consequently, 4 large ex-
cess of seeds were germinaled and,
apgin, there were no albing seedlings
anwong the progeny,

The results in the other whiie
seedling cultures (Populationsz 4, 8)
were not as conclugive as in the
above. In tke plimboeginifolin trans-
fer, some albinos appeared. Germina-
1ian was poor in the Int where seeds
were placed individually on the filter
paper perminator, one albino and 21
green seediings emerging, An excess
of seeds were sown in a second trial
and a few more white seedlings were
obtained. With this method an aceu-
rate.count of white and green is
impossible, No albinos would be ex-
pected among the . disomics. If we
aceept b per cent asg the frequency of
white geedlings, a higher than nsunal
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trapsmisgion of haple-G wegld:
indicated since only one-fourtk -
the monosomic progeny are expe
to he white. The facts that ne hagi
G green plants were ohiained i
that an even higher ifransmissisy
the monesomic would be implisd
aome other chromoesonie of fhe:
had exchanged roaterial, suppm
view thai the G-chromoseme was
deed the recipient of the Wsiyp
locus. ]

The same introgressed lins
We{pne) was used in producing
turea 5 and # so the results o
latter are merely confirmatory
suming that the T-chromoseme s
involved, it would again seem
too many albinos were pregent in’
light of the usual low walues
transmiasion of haplo-T and tl
that white plants should ot
among the disomics. If anv ch
some other than the T- had e

digomic plants
white. All in all, the resulls a1
aistent with the hypothesis th
locus was jntroduced inte t
chromasorme.

Discussian

It would be too time and spad
suming to subject the
introgression lines to eomplet
somic anafysis, It has been ¥
however, to derive some nled
on preferential chromesoEd
change betwesn other spec
tabacum using selected mo
types. _ :

Unfortunately, anl}*‘ two
silvestris and sefchellii, Wit
be considered ancestral to @
were included in the present
In the former, exchange }‘._élf:i‘ 2
between a ayivestris chrol?

e



P mt carrying the corre-
yecessive gene. In the
‘instance, exchange had in-
“nromosome other than the
"u]d be of interest to ascer-
hether. some other member of
ntosa genome had been the
;1’; .or : whether the exchange
A non-homologous nature,
o N. glutinose has been in-
in the tomentosa group of spe-
g much less clogely related
gother four species than they
o each other. There is very little
mosome homology between giu-
o and present-day tabacum but
33 some pairing in glutingsa-
atosiformis hybrids. In the pres-
tests where glutinose was the
- species the results were con-
ting. The Mm locus has been
fsferred to the F(mm,) chromo-
¢ but the Co region has become
ociated with some chromosome
er than Fco).
he species, plumbaginifolic and
ieulnta are even less closely re-
d to tabecum and the results here
e toc limited to indicate an asgocia-
ion with either sylvestris or tomen-
5o genomes, The exchanges in thege
ances may have been at random
fthough Moav (9) has obtained
sme evidence for non-random ex-
hdnﬂre in plumbaginifolic-tabacum

et

. Eight introgressed lines where
o .from five related and unrelated
ecles were introduced into tabacum

chromosomes were investigated. The
primary purpose was to determine
whether chromosome exchange regu-
larty involved the trebacum chromo-
some known to bear the recessive
locus corresponding to the one intro-
duced, using selected monasomic
types.

2. Introgressed loci from related
species, sylvestris and setchellii were
identified with the homologous chro-
mosome in the former and with a
non-homologue in the latter.

3. Results were inconsistent where
N. glutinose was the donor species.
In one instance the exchange in-
volved the fomeniosa chromosome
bearing the corresponding recessive.
The haplo-F(e¢e) population gave
evidence that some chromosome other
than the F- had received the Co geg-
ment, This might have been expected
in view of the small amount of ho-
mology between glutinoss and taba-
eum chromosomes,

4, The situation, where even less
clogely related species were employed,
is considered briefly,
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