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ABSTRACT

Triploids of inter-and intra-specific hybrid of tuber-bearing Solanmum, involving 4x
S. tuberosum, S. stoloniferum, S. fendleri and S. chacoense and other diploid species
were used to study the affinity between the species.

The number of multivalent formations in triploids depended on the cross combina-
tion. However, multivalent formation from triploids produced by 4xx2x crosses
(4x) xS,
chacoense (2x). Many of the triploid hybrids had 13 or morc bivalents plus triva-

within 8. ckacoense did not differ from triploids from S. ‘fuberosum
lents and guadrivalents indicating slight autosyndesis. As the basic clhromosome
number in potato is assumed to be 12, the slight excess pajring might be due to
structural differences of chromosomes and eventually to non- or partial-homologous
pairing.

Male fertility of triploid hybrids was very low (less than 7.29% stainable pollen)
with exceptions of triploids, involving S. fuberosum > S. chacoense (49.16%) and
S. chacoense (4x) x S. chacoense (2x) (30.25%). Pollen fertility was associated
with chromosome affinity at first metaphase rather than with chromosome distri-
bution at second metaphase. The large number of multivalents

and high npollen

fertility in the triploid hybrid of S. {wberosum > S. chacoense, indjcates a very

high affinity of these two species.

INTRODUCTION somes, and the type and extent of
hybrids involving different genomes.

the genus  perarium for the following rcasons.

chromosomes are small and chiasmata

pairing

such studies are difficult in Selanum section Tu-
Dirst,

appear to

reproduction in the genus probably contributes to
this situation (Correll, 1962).

Structural differentiation between chromosome
complements can provide information on degree of
relationship as can be investigated in two ways;
direct morphological comparison of the chromeo-

be restricted to the ends of the short chromosomes
(Magoon and Ramanujam. 1960), and in some case
the chiasmata genetically controlled (Wang, 1971).
Secondly, species chromosomes may differ only in
cryptic structural differemces. Accordingly, any

set of 12 chromosome is usually capable of pairing
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with any other set in species hybrids (Swamina-
than, 1954). Furtkermore, while polyploid species
regularly form only bivalents at M, their derived
haploids show autosyndetic pairing in the majority
of chromosomes (Marks, 1955).

Derived triploids of hexaploid S. demissum pair
at meiosis in a way which suggest the presence
of two genomes (Swaminathan and Howard, 1953).
Similarly, chromosomes of interspecific triploids
such as S. sfolomiferum x S. verrucosum appa-
rently scgregate into two distinet genomes, one
pairing and the other remaining as univalents.

These three species are native to Mexico, indica-

Vol. 22 Nol. 3°

ting that functional isolating mechanisms have-
existed in this restricted geographic area. Howard
(1960) stated that there appears to be “more dif-
ferentiation between the genomes of diploid species -
than was previously thought to be so.” He encour-
aged further study including evidence from diploid
xtetraploid crosses.

Some of the information in the literature on
chromosome pairing at MI, and pollen fertility of
diploids, triploids and tetraploids is shown in
Table 1. Meiosis in diploid species and their hy--
brids is generally regular, twelve bivalents being
found in most pollen mother cells. However meio-

Table 1.  Meiotic chromosome associations and pollen fertility as reported in various
species and hybrds
Mean frequency per Pollen
Species and cell at Mt fertility
Hybrids v I 11 I (%) References

Diploid
S. tuberosum 0 0.04  10.44 3.02 0.09 Matsubayashi 1960
S. chacoense - — — — 95 Swaminathan 1951
S. chacoense 0 0 12 0 - Gilles 1955
Triploid
S. cardiophyllum 0 8.15 4.35 2.92 41.97 Sanudo 1962
X. xVallis-mexici 0 0. 68 11.54  10.-94 — Marks 1954
S. chaucha 0 7.9 4.1 4.1 21 Lamm 1945
S, commersonii 0 5.76 7.88 4.16 - Magoon and Ramanujam 1966
8. acaulex S. chacoense 0 4.10 8.72  6.40 sterile Propack 1937
S. acanlex S. _ ;

tuberosum(2x) 0 3.25 8.81 858 Hermsen and Ramanna 1969
S. acaule xS. . ;

bulbocastanum 0 0.44 12.40  10.46 Hermsen and Ramanna 1969
S. tuberosumxS. - - s -

chacoense 0 2. 46 9.00 7.60 17 Prakken and Swaminthan 1952
S. verrucosumxS. . )

siolmzife_mm 0 1.46 10-54 9.56 Marks 1958
S, fendlerixS. _ _ _ _ 0 Clark 1929

chacoense
S. longipedicellatum X - Zawakami .

S. chacoense ¢ 0.75 11.75  10.27 0.05 Kawakami et al. 1956
S. longipedicellatum X £ hi

S. schickii 0 1.05 11.05  10.73 0 Matsubayashi 1955
Tetraploid
S. andigenum 1.35 0.75 19.55 1.25 91 Lamm 1945
S. tuberosum 2.05 1.20 13.30 1. 60 64.7 Lamm 1945
5. tuberosum 2.22 0.72 17.75 1.41 34. 30 Swaminatban 1954
S. longipedicellatum 0 0 23.84  0.31 84.40 Matsubayashi 1955
S. tuberosum x 5. .15 0 ol 46  0.56 78 Prakken ot al. 1952

chacoense
S. phurejaxs. 4 Prakken et al,

faberosum 1.40 0 20. 64 1.12 65 en 1952
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tic irregularities such as thc presence of uni-
valents, trivalents, quadrivalents, chromatin brid-
ges, fragments, laggards and other abnormalities
occur in a small percentage of microsporocytes
(Lamm, 1945 ; Matsubayashi, 1960 ; Magoon et al.,
1958 ; Marks, 1968 ; and Krishnappa, 1968).
Triploid hybrids should be useful in clarifying
relationships hetween parent species through the
number of trivalents formed during meiosis, and

by their [ertility.
MATERIALS AND METHODS

Tetraploids and diploids of several species were
obtained from the U.S. Plant Introduction Station

Table 2.

Lee and Erickson—Solanum tripleids in Species Differentiztion

at Sturgecn Bay, Wisconsin and crossed, using the

tetraploids as pistillate parents. Triploids and
their parents are listed in Table 2. Metapbase]
was studied in 35 cells of each clone except in
73—5 (i4 cells), and P.I. 189217 C. 19 (13 cells).
Meiotic preparations were made using Matsuba-
vashi's (1963) modified aceto-carmine technique, or
the aceto-carmine smear msthod, following fixation
in Farmer’s fluid. Slides were made permanent by
a freezing mcthod (Johnson and Janick, 1962).
Pollen fertility counts followed Mark's (1954) mo-
dified accto-carmine glycerol jelly method. Pollen
was gefminatecl in a solution of 20% sucrose, 50
ppm H.BO, and 200ppm Ca(NO,), using hanging

drop technique (Mortenson et al,, 1964).

Triploid hybrids clones and their pareatage

Triploid clones

Parentage (4% X 2x%)

50-3,7 S. stoloniferum P.1 161172 S. tuberosum haploid US-W 8093, 36
65- 8,9 S. fendleri P.1. 275158 % S. fuberosum haploid (D) US-W 5273
65-9,1 65-9(S.fendieri P.1. 275158 x US-WV 5278} xS. chacoense

73-5,9, 11 3. stoloniferum P.1. 161172X 8. chacoense

103-1 S. tuberosum cv. RedskinxS. chacoense

7-1,2,3,5,6,7 S. chacoense P.1. 189217 ¢. 18x8. chacoense P.1. 123124

8-1,2,3 S. chacoense P.1. 189217 c¢. 18 % S. chacoense P.1. 197760

9-2 S. chacoense P.1. 189217 c.19xS. chacoense P.1. 197760

DH/: cross, S. phureja femalex S. tubersum haploid male

RESULTS AND DISCUSSION

Chromosome piaring: In triploids of S.chacoense,
quadrivalents (0—1) appeared in some cells in
addition to univalents (0—8&), bivalents (0—11)
and trivalents (4—12). The mean number of each
is shown in Table 3. Analysis of variance of the
tri-

number of multivalents (quadrivalents and

valent) showed some clonal differences in triploid
8. chacoense (Table 4 and Figure 1 and 2). Fewer
multivalents in two clones, 7—2 and 7—7, would
account for this difference.

Diploid S. chacoense had mostly bivalents(Figure
3). The tetraploid, had all classes well represen-
ted in most cells (Table 3 and Figure 4). Among

the progenies of tetraploidydiploid S. chacoense,
clone 7—1 lLad 36 chromosomes plus 2 fragments.

The number of multivalents in triploids of inter-
specific crosses differed significantly at the 1%
level (Table 5). triploids of S. cha-
coense did not differ from the interspecific tri-
ploid S. tuberosumx S. chacoense (Table 6). These
8.25
and 8.49 respectively, a frequency equal to that

However,

two crosses produced the most multivalents,

found in natural triploids. For instance, Lamm
(1945) obscrved 7.9 trivalents in naturally occur-
ring triploid S. chawcha and Sanudo Palazuelos
(1962) chserved 8. 08 and .23 trivalents in natur-

ally occurring triploid S. cardiophyllum.

Multivalent frequency in triploid hybrids is used
as evidence of relationship between two species
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Table 3.  Chromsome pairing at M in triploid hybrids, and in dipleid, triploid
and tetraploid clones of 3. chacoense

v 111 11 I
Clone Nat, SE® No. SE No. SE No. SE
S. stoloniferumxS. tuberosum
50-3 0 4.23(0. 32) 7.77(0. 32) 7.77(0. 32)
50-7 0 4.34€0.27) 7.66(0.27) 7.66(0.27)
8. stoloniferumx S. chacoense
73-5 0 2. 57(0. 36) 9.50(0. 36) 9.22(0. 40)
73-9 3. 74(0. 26) 8.20(0.27) 8.37(0.28)
73-11 0 3. 89(0. 28) 8.14(0.18) 8. 06(0. 31)
8. fendleri xDH®
65-8 o 5.51(0. 25) 6.74(0. 26) 5.79(0. 28)
65-9 0 4.54(0. 26) 7.71(0. 31) 6. 54(0.27)
(8. fendlerixDH) XS. chacoense
65-9-1 0 4. 86(0.32) 7.60(0. 38) 6.20(90. 45)
S. tuberosum xS, chacoense
103-1 0 8.49(0.31) 3.60(0. 33) 2.34(0-29)
S, chacoense(3%)
7-1* 0. 43(0. 09) 7.94(0. 24) 4. 40(0. 35) 2. 66(0. 28)
7-2 0. 05(0. 03) 7.60(0. 30) 4.66(0. 37) 3.77(0. 25)
7-3 0 8.60(0.21) 3.43(0.23) 3.34(0.22)
7-5 0 8.83(0. 23) 3.66(0.22) 3. 74(0. 28)
7-6 0. 06¢0. 04) 8.69(0. 24) 3.43(0. 28) 2.86(0.19)
7-7 0. 03(0.03) 7.66(0.28) 4.490. 30) 3.94(0. 28)
8-1 0 8.51(0. 23) 3.51(0. 24) 3.43(0. 23)
8-2 0. 02¢0. 03) 8.31(0.22) 3.77(0. 24) 3.40(0.23)
8-3° 0. 06(0. 04) 8. 00¢0. 27) 4.06(0. 29) 3.66(0.31)
9-2 0.03(0. 03>  8.37(0.22) 3.67(0. 24) 3.46(0.22
S. chacoense(4x)
189217 ¢. 18 3.26(0. 23) 2.88(0.23) 11.53(0. 53) 3.24(0. 28)
189217 <. 19 2.00(0.25)  5.00(0.32) 9. 69(D. 49) 5. 52(D. 50)
S. chacoense(2x)
133124 0 0.03(0.03) 11.89(0. 07) 0. 11(0. 08)

1) No.=mean number

2) SE=standard error

3) DH=cross, S. phurejaxS.tuberosum haploid
4) 7-1=hyper-triploid (2n=36 +2 fragments)
5) 8-3=abnormal overall morphology

(Hermsen and Ramanna, 1969). A maximum num- number of multivalents in the triploid Lybrid S.
ber of 12 trivalents was observed in several cells tuberosumx 5. chacoense, equaling that of 5. ch-
of the triploid S. chacoense as well as triploid acoense, suggests a high degree of affinity among
S. tuberosumxS. chacoense. All other triploids  chromosomes of these two species. The other in-
had 10 trivalents or less (Table 7). The large terspecific triploids, S. stolowniferum % S. chacoense,
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Table 4. Aralysis of variance for number of trivalents plus quadrivalents at M1
among triploid S. chacoense clones
Source of wvariation df 85 MS F
Among clones 8 42. 42 5. 30 2. 48%
Within clones 306 653. 26 2.14
Total 314 695. 68
*F.05=1.94
Table 5. Analyeis of variance of number of multivalents (III+IV) at MI among
triploids of interspecific crosses
Sources of variation ds S8 M5 F
Among cross combination 5 2392. 65 478.53 213.83**
Within cross combination 603 1524. 98 2.24
Total 608 3917. 63

**F. 01=3. 02

Fig. 1—

6. Chromosome associations at metaphase I and chromosome distribution at mctaphase I
1. metaphase I in triploid 7—2 of S. chacoense with 6 trivalents+8 bivalents+2 univalents.
> metaphase [ in triploid 7—3 of S. chacoense with § trivalents+3 bivalents+6 univalents.
3. metaphase 1 in diploid S. chacoense 133124 with 12 bivalents. 4. metaphase I in tetraploid
. chacoense 139217 c. 18. with 2 quadrivalents+7 trivalents+8 bivalents+§ univalents.
metaphase I in triploid 65—9—1, hybrid of (S. fendleri xDH) XS. chacoense with 2 tri-

valents+13 bivalents+4 univalents. 6. metaphase II in triploid §—2 of S. chacoense with 20
16 distributicn.

S

e
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Table 6. Pooled comparison of trivalents plus quadrivalents at Mi for each triploid type
Parents (4x<2x) No. of cells %e?ﬁﬂ%}
S. chacoensexS. chacoense 315 8.25
8. tuberosum X S. chacoense 35 8.49
S. stoloniferum xS. chacoense 84 3.61
S. stoloniferumxS. luberosum 70 4.29
S. fendleri xS. tuberosum 70 5.08
(S. fendlerixS. tuberosum (DH))xS. chacoense 35 4.86
Table 7.  Frequency distribution of cells with various number of bivalents plus
trivalents at Mt in triploids
p Mazx. No.
Triploids No. of 1+1H of TiI in
10 11 12 13 14 15 a cell
freq. 0 6 274* 32 2 1 12
S. chacoensexS. chacoense (%) 0 1.90 86,98  10.16  0.63  0.32
freq. 0 1 30 4 0 0 12
S. tuberosumxS. chacoense (%) 0 2.86 85.71 11. 43 0 0
S. fendlerix freq. 0 2 49 18 1 0 9
S. tuberosum(DH)? (%) © 2.86 70.00 25.71 .43 0
(S. fendlerixS. tuberosum (DH))x freq. 0 5 18 7 3 2 10
S. chacoense (%) o0 1.43 54.29 20.00 8.57 5.71
i freqg. 1 1 79 3 0 0 7
S. stoloniferumxS. chacoense (%) 119 1.19 94.05 § 57 0 0
B freq. 0 0 70 0 0 0 7
S. stoloniferumxS. tuberosum %) o 0 100. 00 0 0 0

1) include 8 cells with one quadrivalent
2) DH: cross, S. phurejaxS. fuberosum haploid

8. stoloniferumxS. tuberosum and S. fendlerixS.
tuberosum (DH), are presumably less closely re-
lated as they have fewer multivalent (Table 3 and
6).

A complex triploid involving three species had
the maximum number of bivalent plus multivalent
association in a given cell. Fifteen such' associ-
ations were observed in 5.7% of the cells in the
triploid of (S. fendlerixS. tuberosum(DH))S( S.cha-
coense (Table 7 and Figure 5). Triploid hybrids
between S. tuberosum and S. chacoense, and tri-
ploid S. chacoense showed an excess number of
pairing (13 or more T+ --V) in 11.43% and
11.11% of the cells respectively. Therefore a slight
degree of autosyndesis does occur in these hybrids.
However, such a low level does not necessarily
support the suggestion that the basic chromosome

number in potato is 6. The excess pairing might

be due to structural differences of chromozomes and
eventually to mon- or partial-homologous pairing.
The relatively high percentage, 27.14, of colls
with more than 13 bivalents plus trivalents in the
triploid hybrids between 5. fendleri xS. tuberosum
(DH) and 34. 28 in (S. fendlerixS. tuberosum (DH))
xS, chacoense might indicate greater differen-
tiation among these species.

Chromoscme Distribution in Meiosis: Chromo-
some assortment in the first meiotic division is re-
vealed by the metaphase I distribution (Table 8 and
Figure 6). In a binormial distribution 18 chromo-
somes per cell would be most frequent. Indeed this
is the most numerous class in most clones, how-

ever over-all distribution was skewed toward
the lower numbers. This has heen

other crosses (Kewakami and Matsubayashi, 1956)

reported  in

and might be due to irregular pairing bebavior
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Table 8. Frequency of chromosome number in metaphase II of meiosis for diploid,
triploid and tetraploid
Chromosome number
11 12 13 14 15 16 17 18 19
Triploids
S. fendlerix Freq. 0 0 3 0 9 31 38 53 25
S. tuberosum % 0 0 1.5 4.5 4.5 15.5 19.0 26. 12.5
(8. fendlerix
8, fuberosum {DH))x Freq. 0 0 4 4 1 13 30 19 16
S. chacoense % 0 0 4.0 4.0 1.0 13.0 30-0 19. 16.0
S. stoloniferum»  Freq. 0 2 4 7 38 71 133 158 85
S. chacoense % 0 0.4 0.7 1.2 6.7 12.6 23.6 28. 15.1
S. steloniferumx  Freq. 0 1 0 3 7 16 41 56 25
S. tuberosum % 0 0.6 0 1.8 4.2 0.6 24.7 33. 15.1
S, tuberosum ¥ Freq. 0 0 3 1 10 10 23 31 11
S, chacoense % 0 0 3.0 1.0 10-0 10-0 23.0 3L 11.0
S. chacoensex Frea. 0 0 7 19 35 124 200 154 134
S. chacoense % 0 0 0.8 2.1 6-1 13.8 22.2 28. 14.9 -
Calculated freq. 0 0.2 0.3 1.5 5.4 12.1 19.3 22. 19.3
Diploid
S. chacoense Freq. 1 98 2 0 0 0 0 0
P.1. 133124 % 1.0 980 2.0 0 0 0 0 0 0
Calculated freq. 0 100 0 0 0 0 0 0 0
Tetraploid
S. chacoense Freq. 0 0 0 0 ] 0 0 0 0
P.I 1982.7 c. 18 % 0 0 0 0 0 0 0 0
Calculated freq. 0 0 0 0 0 0 0 0 0
Total Ave. Ave. No.
No.of No. of of chrom.
20 21 22 235 22 25 26  cells lag. per cell
Triploids
S. fendleri x Freq. 26 6 0 0 ¢ 0 200 1.02 17.59
S. tuberosum % 130 30 0 0 0 0 0 !
(S. fendleri >
S. tuberosum (DH))x  Freq. 8§ 2 1 2 0 0 0 100 0.84 17.57
S. chacoense % 80 2.0 1.0 20 0 0 0
S. sioloniferum X Freq. 40 19 7 0 0 0 0 564 0.72 17. 64
S. chacoense 9 7.1 3.4 1.2 0 0 0 0
S. stoloniferum x Freq. 13 3 1 0 0 0 o 166 0.58 17.70
S. tuberosum % 7.8 1.8 0.6 0 0 0 0
S. tuberosum x Freq. 3 2 1 0 0 0 0 100 1. 04 17. 45
S. chacoense % 80 20 1.0 O 0 0 0
S. chacoensex Freq. 71 24 9 3 0 0 0 900 0.72 17.64
S. chacoense % 7.9 2.7 1.0 0.3 0 0 0
Calculated freq. 12.1 5.4 1.6 0.3 0.2 0 0
Diploid
S. chacoense Freq. 0 0 0 0 0 0 0 100 0 12.00
P.1. 133124 % 0 0 0 0 0 0 0
Calculated freq. 0 0 0 0 0 0 0
Tetraploid
S. chacoense Ferq. 0 0 6 26 52 13 3 100 0.38 23. 81
P. T 1982.7 c.18 % 0 0 6.0 26.0 52.0 13.0 3.0
Calculated freq. 0 0 0 0 100 0 0
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and elimination of lagging chromosomes. Accor-
ding to the chromosome distribution at My, ga-
metes with balanced chromosome numbers (12 or
24) will be produced at a low frequency in tri-
ploids.

Chromosome distribution at M,;, in diploid S.
chacoense is regularily twelve, except for about
one cell in fifty. In tetraploids of S. chacoense
half of the cells had 24 chromosomes at My, the
remainder were irregular because of univalent and
trivalent formation at M,

Fertility: Triploids were very low in pollen fer-
tility except in S. twberosums S. chacoense and
triploid S. chacoense (Table 9). These had 49. 16%
and 30.25% stainable pollen respectively while the
other triploids ranged from zero to less than 7. 21
%.

difference in pollen fertility is probably not related
to the balance in chromosome numbers. While the
chromosome distribution at My, is apparently not
related to pollen fertility, chromosome affinity
(pairing) at first metaphase (Table 3) is associated
with fertility. The fertile triploids, S. tzberosum x
S. chacoense and S. chacoense (3x), had a larger
number of trivalents (7.60—8. 69) compared with
the others (2.57~5.51) (Table 3 and 9). This
suggests that fertility in triploid hybrids might be
more dependant on genome constitution than on
chromosomal balance as Hermsen (1966) reported.

Equal or somewhat greater pollen viability was
observed in tripleid S. chacoense than in the tetra-
ploid of that species (Lee, 1970). This further
evidence that fertility is not necessarily related to
the proportion of cells with balanced chromosome

Since all triploids were similar in chromosome numbers.
distribution at second mctaphase (Table 8), the
Table 9. Pollen grain germination and stainability in tetraploids, triploids and
diploids
% stained No. of % germ'd No. of

Cross pollen- pollen-
combination grains clones grains clones
Tetraploid
S. chacoense 24.97 2 — —
Triploid
Sd stoloniferum xS. tuberosum 1.33 4 1
S. stoloniferum xS, chacoense 1.93 6 0. 10 2
S. fendleri x DH* 5.21 2 0.38 2
S, twuberosum > S. chacoense 49.16 1 - -
8. chacoensex S. chacoense 30.25 9 - —
Diploid
8. chacoense 89.45 3 47.24 3
DH: 47,90 3 4.53 3

DH!: cross, S. phureja femalex 8. tuberosum haploid male

CONCLUSION

All triploid hybrids studied average approxima-
tely twelve pairing (Bivalents plus multivalents)
at mejosis, The number of bivalents, however,
does not necessarily indicate affinity between
parents as bivalents could arise from autosyndetic
or allosyndetic pairing. Moreover, any set of 12

chromosomes is usually capable of pairing with
any other set in tuber bearing Solanmum species.
The number of trivalents, however, should provide
evidence of parental affinity.

Triploid hybrids of the interspecific cross S.
tuberosum (4x) X S. chacoense (2x) had a large
number of trivalents at mejosis, compared with
other inter-specific triploid hybrids, and equalled
3x S. chacoense. These triploids also had greater:
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pollen fertility than the others. Evidently S. fu-
berosum and S. chacoense have a high degree of
chromosomal homology. S. fendleri and 8. stoloni-
Jerum are probably more distantly related to 8.
tuberosum and S. chacoense.

S. tuberosum in Series Twuberosa is thought to
have originated in the Andes Mountains of nor-
thern South America, Its more primitive form, the
tetraploid S. andigena, is geographically isolated
from S. chacoense. The latter is native to lower
elevation in south-eastern South America, princi-
pally in Argentine, and is included in Series Com-
mersoniana. It is possible that these now allopa-
tric species arose from a common ancestor is rela-
tively recent times at some point in the central
Andes.

S. fendleri occurs at the opposite extreme of the
tuber-bearing Solanum range from S. chacoense,
in Southwestern United States. Substantial chro-
mosomal differentiation would be expected among
them as a consequence of this extensive gpecial
igsolation. The fact that such differentiation bet-
ween S. fendleri and S. fuberosum is greater than
between S. chacoense and S. tuberosum suggests
cither a relatively longer period of isolation bet-
ween the nothern and central range of tuber-bearing
Solapum or the existance of more effective isola-
tion barriers. The Isthmus of Panama with its
humid tropical lowlands would constitute such a
barrier. The complex triploid having one genome
of each of these 3 species showed a pairing pattern
similar to the 5. femdlerixS. tuberoswm triploid.
Presumably the fuberosum-chacoense genomes ten-
ded to pair and the fendleri chromosomes persisted
as univalents.

S. stolowniferum of Mexico is considered to he
closely related to S. fendleri, both being in Series
Longipedicellata. Recently it was shown to be an
allotetraploid. When crossed with S. chacoense the
derived triploids have the lowest trivalent inci-
dense among those studies. Chromosomal affinjty
is slightly less than in the S.
tuberosum triploid. This, too, follows the pattern

one might predict on the basis of geograpbic dis-

stoloniferumxS.

tribution.

Lec and Hrickson—Solanum triploids in Species Differentiation

The observed similarity in ckacoense and fube-
rosum genomes should make cytological and gene-
tic observation and inferences based on one species
valid for the other as well, This is important in
view of the expanding research on tuber-bearing
it is a simple matter to
Indeed, this

Solenwum species. Also,
transfer genes between these specics.
inter-specific fertility raises doubts concerning the
propriety of considering them as distinct species,
in spite of their placement in separate series.

More than twelve pairings werc observed in some
triploid hybrid plants, indicating the presence of
autosyndesis. This excessive pairing was assumed
to be due to structural differences of chromosomes
and eventually to non-or partial homologous pa-
iring, since the maximum number of pairing in a
given cell was present in a complex hybrid invol-
ving three species. Low pollen fertility in most
triploids present difficulties in utilizing them for
production of trisomic sets. This problem was not
encountered in S. chacoense.

Since pollen increased in size with an increase
in ploidy level, this should be useful in disting-

uishing ploidy among progeny of diploid-tetraploid.
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