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ABSTRACT

A few diploid species of the Solonum nigrum 1., complex were selected with a view
to finding out the relationship among them as revealed by crosizbility studies an
pairing behaviour of chromosomes of their hybrids.

d
Cytomorphology of the zpe-

cies was studied.  The reciprocal crosses between 8. douglocii znd §. americanum, Aip-

loid 8. nigrum, §. nodiflorum, S. noidiflonan ssp. nutans
essful. Ttis sispected that S. douglasii is distantl
The reciprocal crosses betwesn S. nodiflorum ssp. nodiflorum an
ced several fertile reciprocal hybrids of identical morphological features with

mal meinsis, wh=rcas the other reciprecal crosses between S
A pouible oxplanation for suc

and §. douglasii have [ailed.

On the buis of piiring behaviour of chromosomes of the

and S. sarcachotdes viere not succ-
y related to the other species.
d . dmglasii produ-
nor-
. nodiflorum  ssp. nulans
h behaviour is offered.
hybrids between 5. nodi-

florum spp. nodiflorum and S. douglasii it is suspected that the two species have close

genetic relationship with cach other.

INTRODUCTION

One of the most wide spread and
variable species of the genus Solanum is
that centering around the type specics,
Solanum nigrum L. Therefore, the species
S. nigrum has been considered as S. nigrum
complex. Members of the complex are
highly variable phenotypically and form a
polyploid complex based on X=21. The
complex consists of a group of plants in
which a series of closely related diploid
species support the superstructure of poly-
ploids whosc members often cannot be
separated morphologically from diploids.
Even though the S. nigrum complex has
been the subject of study throughout the
world (see Henderson, 1974), significant
information is not immediately known re-
garding the phyletic relationships among
the species of the complex (see Schilling

1. Accepted for publication on January 29, 1982.

and Heiser, 1979). For present work a
few diploid species of the complex were
selected with a view to finding out the
relationship among them as revealed by
crossability studies and pairing behaviour
of chromosomes of their hybrids.

MATERIALS AND METHODS

In present study the following species
were used: Solanum americanum Mill., S.
douglasii Dun., S. nigrum L. (2X), S. nod:
florum  Jacq., S. nodiflorum Jacq., ssp.
nodiflorum, S. nodiflorum Jacq. ssp. nulans
R. J. Henderson and S. sarachoides Sendt.

The seeds of the species, except S.
nigrum and S. sarachoides, were obtained
from Dr. R. J. Henderson, Queensland
Herbarium, Queensland, Australia. The
seeds of diploid §. migrum were collected
from local populations growing in and

2. Gytozeaetics Laboratory, Nitional Botanical Research Institute, Lucknow-226 001,
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around Delhi. A stock of S. sarachoides
was raised from seed supplied by Dr. J.M.
Edmonds, Cambridge University Botany
School, Cambridge, England.

Several reciprocal cross pollinations
were made among the species. For cyto-
logical studies flower buds were fixed in
Carnoy’s fluid and meiosis was studied
from propiono-carmine squashes of pollen
mother cells (Swaminathan et al., 1954).
The slides were made permanent by butyl
alcohol schedule (Bhaduri and Ghosh,
1954). .

OBSERVATIONS

Results of hybridization :

The reciprocal crosses between §.
nodiflorum ssp. nodiflorum and S§. douglasti
produced fruits with viable seeds, but
failed to produce fruits between S. doug-
lasii and 8. americanum, S. nigrum (2X)
S. nodiflorum, S. nodiflorum ssp. nutans, and
S. sarachoides. One hundred flowers of S.
nodiflorum ssp. nodiflorum were pollinated
with pollen of S. douglasii. Sixty five
mature fruits were obtained with a total
number of 200 seeds, the germination
percentage was 72.

Cytomorphology of the parenis and hybrids :

Description of morphological cha-
racters of the species is given in Table I.
The hybrids (F,) between . nodiflorum ssp.
nodiflorum and . douglasi were erect and
exhibited a more luxurious growth as
compared to parents (Table II, Fig. 1)
and flowered abundantly, but they were
late in flowering and continued to grow
for longer period than the parents. The
fruits were bluish black. The mean num-
ber of seeds per fruit was 76. The pollen
fertility was 849,. The reciprocal hybrids
were morphologically alike. A detailed
comparative account of morphological
fffature.s of the parents and hybrids is
given in Table 2,

G. R. RAO AND ANIL KUMAR

The species S. americanum, S. nigrum
(2x), S- nodiflorum Jacq. ssp. nutans and S.
sarachoides showed normal meiosis with
129 bivalents at metaphase I and the
frequency of chiasmata, per bivalent, in
the species is 1.23, 1.13, 1.33 and 1.20,
respectively. The subsequent course of
meiosis was normal

S. nodiflorum SSp- nodiflorum and S.
douglasii showed normal meiosis with 12
bivalents (Figs. 2, 3). In the former the
frequency of chiasmata, per bivalent- at
diakinesis and metaphase I was 1.82 and
1.33, respectively, while in the latter it
was 1.84 at diakinesis and 1.23 at meta-
phase I. In both the species the fruther
stages of meiosis were normal. The hy-
brids between the two species showed nor-
mal chromosome pairing at diakinesis and
metaphase I (Fig. 4). Univalents and
multivalents were absent. The number
of ring bivalents, per cell, decreased
from diakinesis to metaphase I and this
was followed by an increase in number
of rod bivalents. The frequecy of chias-
mata, per bivalent, wias less at metaphase I
(1.20) than at diakinesis (1.78). At
anaphase I, the distribution of chromoso-
mes was normal with 12 chromosomes at
each pole (Fig.5). The subsequent stages
of meiosis were regular. Tetrads were
normal and size of pollen was uniform.

DISCUSSION

The close similarity of morphological
features of S. nodiflorum ssp. nodiflorum and
S. douglasii, and their ready reciprocal
crossability with each other producing fer-
tile reciprocal hybrids of identical morpho-
logical characters may indicate the close
genetic relationship of the two species.
The occurrence of 12 bivalents in all
pollen mother cells of the hybrids, at
diakinesis and metaphase I, may be
due to allosyndetic pairing and thereby
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COMPARISON OF MORPHOLOGICAL GHARACTERS OF Solanum nodiflorum spp, nodiflorum, S. douglasii AND

rHEIR F; HYBRIDS

SPECIES OF THE Solanum Nigrum coMpLEX

TABLE 11

29

e
Characters S. nf»dgﬂorum sSSP, S. douglasii Hybrids
nodiflorum
Habit Erect and tall withsp-  Erect, tall and bushy Erect, tall and bushy

Height (cm)

Stem

Leaf

Petiole length (cm)
Lamina length (cm)
Lamina breadth (cm)
Flowers/inflorescence
Corolla diameter (mm)
Fruits/inflorescence
Fruit diamster (mn)
Fruit colour

Seeds/fruit

Pollea geain diamster (K)

Pollea fertility (%)

rawling braches
87.56 (65.60-106.00)

Cylindrical and green
with smocth ridges

Thin, ovate to elliptical
with highly dentate
margin. Petiole margi-
nate.
3.14 (1.30-4.10)
7.24 (5.40-11.20)
4.98 (3.20-6.20)
6 (5-7)
6.50 (5.00-7.00)
6 (3-7)
6.42 (4.00-8.00)
Shiny purplish black
68 (9-85)
22.10 (21.70-24.80)
82.30 (72.02-85.60)

12

84.00 (48.00-95.00)

Angular and green with

rough ridges

Thick and ovate to na-
rrowly elliptical with
entire. margin. Petiole
marginate.

3.06 (1.30-4.90)
8.12 (3.00-10.20)

5.00 (3.40-6.60)

7 (3-8)

10.12 (8.00-12.00)

6 (4-8)

7.98 (5.00-9.00)

Dull black

78 (8-95)
23.25 (15.50-27.90)
84.12 (67.42-91.12)

12

(130.60 96.70-178.0)0

Angular  and
with smooth ridges

green

Thick and ovate to
narrowly elliptical
with entire mergin.
Petiole marginate.
3.84 (1.50-5.60)
9.10 (5.00:11.40)

5.20 (3.20-6.50)

6(3-8)

10.10 (8.00-12.00)

6 (5-8)

7.24 (4.00-9.00)
Bluish black

76 (19-92)

23.50 (18.60-24.80)
84.00 (69.56-89.C0)

12

Chromesome number (n)

N. B: The range of values is given in parentheses.

Several reciprocal cross pollinations
between S. douglasii and S. americanum,
dihloid S. nigrum, S. nodiflorum, S. nodi-
Slorum ssp. nutans, and 8. sarachoides were
not successful even though they posssess
the same chromosome number. Many bio-

suggesting the close identity of genomes of
the two species. Thus the studies on
crossability and karyomorphology of S
nodiflorum spp. nodiflorum and S. douglasit,
and their hybrids may indicatc a close
genetic link of the two species.
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30 G. R. RAO AND ANIL KUMAR

Plants of S. nodifforum  ssp. nodiflorum (lcft), . douglasii (vight) and their Fy hybrid
nodiflorum showing 12y, Fig. 3, M, in S. douglasii show-
ds ol'the cross 8. nodifforiom ssp. nodiflorum x . douglasii. Tig. 1.

Fig. 1.
(middle). Fig. 2. M, in S. nodiflorum $sp.
Figs. 1 & 5. Mciosisin Fy hybri
Fig. 5. A, showing 12 chromosomes at cach pole.

ing 12,,.
M, showing 124,.

_ A
Scanned with CamScanner



SPECIES OF THE Solanum Nigrum COMPLEX 31

systematists claim that species are natural
populatio/ns which are genctically distinct
and reproductively isolated from other
species while being potentially interfertile
among them (Mayr, 1942 ; Stebbins- 1950;
Dobzhansky, 1951; Live, 1960; Huxley,
1963). Therefore, the reproductive isola-
tion between S. douglasii and the other
species as indicated by failure of cross
pollinations may suggest that the former
is distantly related to the latter,

A feature worthy of mention here is
the divergent crossing behaviour of sub-
species of . nodifiorum with . douglasii.
The reciprocal cross pollinations between
S. nodiflorum ssp. nodiflorum and 8, douglasit
produced several fertile reciprocal hybrids
of identical morphological characters with
normal meiosis, whereas all the reciprocal
crosses between S. nodiflorum ssp. nutans
and §. douglasii failed. The reason for
such crossing behaviour of sub-species of
8. nodiflorum with §. douglasii is not imme-
diately known, but a possible explanation
is that the basic species, that is, S. nodi-
Slorum might have undergone extensive
local adaptations by developing a hetero-
geneous internal genetic system and this

in turn might have produced gradually
the successful genotypes or sub-species
with cross incompatibility system with
S. douglasit.
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