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Introduction                                                                     

Solanum is the largest genus of Solanaceae, 
comprising 1250-1700 species or ca. 70% of the 
species in the family (Stevens, 2001 onwards). 
It is a cosmopolitan genus, with the chief center 
of distribution in Central and South America 
although numerous species were introduced 
into widely separated new localities mainly for 
economic purposes. While a large number of the 
species are highly prized for their medicinal and 
ornamental values, the potatoes, tomatoes and 
aubergins are among the most important vegetable 
crops worldwide.

The taxonomic history of Solanum is rich with 
different arrangements of the vast array of species 
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into infra-generic groupings (e.g. Bentham & 
Hooker, 1876; Wettstein, 1897; Bitter, 1919a; 
Seithe, 1962; Danert, 1970; Gilli, 1970; D'Arcy, 
1979, 1991; Nee, 1999; Child & Lester, 2001; 
Hunziker, 2001; Bohs, 2005). These arrangements 
are characterized by the tendency of different 
authors to attach classificatory and phylogenetic 
significance to different characters and character 
types. Distinction between infra-generic taxa in 
traditional classifications of Solanum was based 
almost exclusively on single morphological 
characters or rarely on combinations of few 
characters (e.g. presence of spines, epidermal hair 
types and anther shape and mode of dehiscence) 
which, with the exception of the molecular data 
of Bohs (2005) and Weese & Bohs (2007), were 
never recorded comparatively for these taxa.          
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The circumscription of Solanum was equally 
controversial. The controversy was mainly 
concerned with whether to treat Cyphomandra, 
Lycianthes, Lycopersicon, Normania, Nycterium 
and Triguera (among others) as separate 
genera or to submerge some or all of them into 
Solanum. Thus, Miller (1768) established the 
genus Lycopersicon on seven Solanum species 
(S. galena, S. lycopersicum, S. aethiopicum, S. 
pimpinellifolium, S. peruvianum, S. procumbens, 
S. tuberosum).  This separation was not in accord 
with the more recent evidence from cpDNA 
sequence data (Spooner et al., 1993; Bohs, 
2005) and rDNA (Komarova et al., 2008), which 
suggested the return of Lycopersicon to its initial 
status within Solanum. 

Similarly, Wettstein (1897) regarded Solanum 
and Cyphomandra as sufficiently different to 
be widely isolated in two separate groups of 
the Solaneae (Solaninae and Mandragorinae, 
respectively). The ca. 50 Cyphomandra species 
are traditionally distinguished from Solanum 
by being trees or large shrubs, absence of the 
poricidal anther dehiscence and having much 
larger chromosomes. Submerging Cyphomandra 
into Solanum was later provisionally suggested 
by Spooner et al. (1993). Contrary to this idea, 
Bohs (1994) maintained Cyphomandra as a 
separate genus but soon afterwards (Bohs, 
1995) she accepted the union of both genera into 
Solanum s.l. and validated this union with the 
required nomenclatural changes. This merger was 
subsequently corroborated by ndhF sequence data 
which established that Cyphomandra is neatly 
nested among the major clades of Solanum (Bohs, 
2005). However, a more recent study by Bohs 
(2007) of a larger sample of Cyphomandra species 
together with some representatives of Solanum 
seemed to indicate a clear distinction between 
the two genera based on ITS sequence data and 
supported by records of self-incompatibility. 

Solanum lycioides was established by Linnaeus 
(1767), maintained (together with a few other 
species) as Solanum-subsection Lycianthes by 
Dunal (1852), and as Solanum-section Lycianthes 
by Wettstein (1897), until it was monographed as 
a distinct genus Lycianthes (Dunal) Hassler by 
Bitter (1919b). Subsequent molecular data (Bohs 
& Olmstead, 1997; Olmstead & Palmer, 1997; 
Olmstead et al., 1999) supported this separation. 
Additional support for this separation came from 
sequencing three genes (ndhF, trnT-F and waxy) 

by Bohs (2005) and Weese & Bohs (2007) who 
showed that representatives of Lycianthes, which 
share the poricidal dehiscence of anthers with 
Solanum, are phylogenetically closer to those of 
Capsicum, Witheringia and Physalis than to the 
Solanum-Cyphomandra assemblage. 

While Normania Löwe (with only two rare 
species: N. triphylla and N. nava endemic to 
the Macaronesian islands) was included by 
Wettstein (1897) in Solanum, morphological 
data and results of scanning electron microscopy 
of seeds and pollen prompted Francisco-Ortega 
et al. (1993) to consider it as a distinct genus.  
Solanum attained its widest concept when Bohs 
& Olmstead (2001) included Normania and 
another monotypic genus (Triguera osbeckii) 
into it, although relationships of the Normania-
clade encompassing these two genera to other 
infra-generic clades of Solanum were not 
decisively resolved. Almost simultaneously, 
Hunziker (2001) disbanded this widest concept of 
Solanum s.l. into six individual genera (Solanum 
s.s., Cyphomandra, Lycopersicon, Lycianthes, 
Triguera and Normania) to form the Solaninae 
as one of two major generic assemblages of the 
Solanaceae. Later, confirmation of separating 
Normania from Solanum was presented by Bohs 
(2005). 

The different views concerning the 
relationships between Solanum and its close 
relatives reflected repeatedly an unresolved 
conflict between the schemes based on purely 
morphological attributes and those based on 
molecular data. While molecular data were 
recorded comparatively for the taxa investigated 
and analyzed by relatively sophisticated 
computer programs, morphological features were 
consistently used either singly or in combinations 
of very few characters to take critical taxonomic 
decisions. A preliminary taxonomic study of the 
Solanaceae (El-Gazzar et al., 2009) showed that 
unlike the relative uniformity in some key floral 
features in Solanum s.l., vegetative morphology 
was a much richer source of taxonomically useful 
information which was not put to any practical 
taxonomic use. Apart from a few studies involving 
the numerical analysis of variation in floral and 
vegetative morphology (e.g. Heiser et al., 1965; 
Abou-El-Enain, 1995), the wealth of data on 
foliar features and a wide range of microscopic 
details in the floral parts of Solanum s.l. seems to 
have been largely overlooked.   
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In view of the major discrepancies in the 
taxonomic treatments of Solanum and its close 
relatives and the as yet untapped resource of 
morphological and structural variation, we 
embarked upon the present study to combine as 
many of these characters as possible in a numerical 
analysis in the hope that the result might shed 
some new light on the taxonomy of this vast and 
economically important genus.    

Material and Methods                                                    

A cosmopolitan sample of fresh and herbarium 
specimens of 51species of Solanum and Lycianthes 
rantonnetii (Carrière ex Lesc.) Bitter was 
assembled together from various sources as given 
in Appendix 1. Identification of all specimens 
was re-checked with the aid of appropriate local 
and regional floras (e.g. Andrews, 1956; Rick, 
1977; Feinbrun-Dothan, 1977, 1978; Hunziker, 
1979; Zhang Zhi-Yun et al., 1994; Hepper, 1998, 
2002; Stevens et al., 2001; Knapp, 2013; Knapp 
& Vorontsova, 2016; Vorontsova & Knapp, 
2016; Särkinen et al., 2018; Knapp et al., 2019). 
The number of specimens examined for each 
species ranged from one (for S. barbisetum, S. 
capsiciforme, S. ellipticum, S. eremophilum, S. 
jasminoides, S. parishii and S. umbelliferum) to 
more than 50 (for S. americanum, S. nigrum, S. 
tuberosum and L. esculentum). A list of the 41 
characters covering variation in gross morphology, 
foliar indumentum and the distribution of oxalate 
crystals and crystal sand in vegetative and floral 
parts is given in Table 1. 

TABLE 1. List of the 41 characters recorded 
comparatively for 51 Solanum species 
and Lycianthes rantonnetii and subjected 
to numerical analysis

1 Plant: woody 1/ herbaceous 0

2
Plant: glabrescent or sparingly hirsute 1/ grey-
canescent to white-tomentose 0

3 Subterranean tubers: present 1/ absent 0

4 Spines on stem: present 1/ absent 0

5 Spines on leaf petiole: present 1/ absent 0 

6 Spines on leaf veins: present 1/ absent 0

7 Spines on calyx: present 1/ absent 0

8 Simple leaves: present 1/ absent 0 

9 Shallowly lobed leaves: present 1/ absent 0 

10
3-many deeply lobed and laciniate leaves: 
present 1/ absent 0 

11
Interruptedly pinnate or bipinnate leaves: 
present 1/ absent 0 

12 Leaf blade: length/width ratio*

13 Minimum blade incision percentage (BIP)*

14 Maximum blade incision percentage (BIP)*

15 Leaf blade: flat 1/ plicate 0

16 Leaf margin: entire 1/ toothed 2/ undulate 3**

17 Base of lamina: cordate-rotundate 1/ decurrent 0

18 Leaf apex: acute 1/ obtuse 0

19 Petiole/blade length ratio*

20
Inflorescence: terminal 1/ axillary or extra-
axillary 0

21 Inflorescence: umbel 1 / panicle 0

22
Petals (or petal limbs): white 1/ yellow 2/ pale 
violet-blue 3** 

23 Calyx teeth: equal 1/ unequal 0

24 Web between calyx teeth: present 1/ absent 0

25 Anthers: spherical 1/ cylindrical 0

26 Style: hairy 1/ glabrous 0

27
Simple eglandular hairs on leaves: present 1/ 
absent 0

28
Branched or stellate hairs on leaves: present 1/ 
absent 0 

29 Glandular hairs on leaves: present 1/ absent 0

30 Druses in leaf mesophyll: present 1/ absent 0

31
Prismatic crystals in leaf mesophyll: present 1/ 
absent 0

32
Crystal sand in leaf mesophyll: present 1/ absent 
0

33
Simple eglandular hairs on calyx: present 1/ 
absent 0

34 Glandular hairs on calyx: present 1/ absent 0

35
Branched or stellate hairs on calyx: present 1/ 
absent 0

36 Crystal sand in calyx: present 1/ absent 0

37
Simple eglandular hairs on petals: present 1/ 
absent 0

38 Glandular hairs on petals: present 1/ absent 0

39
Branched or stellate hairs on petals: present 1/ 
absent 0

40 Fruit surface: hairy 1/ glabrous 0

41
Fruit colour: yellow-bright red 1/ deep purple-
black 0

*= Quantitative character; **= Multistate character; all others 
are qualitative (or 2-state) characters.
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Leaf morphology was accurately expressed 
by: (i) Calculating the maximum blade length/
width ratio, (ii) Shapes of blade apex, margin and 
base, (iii) Calculating the percentage of petiole 
to blade length ratio, and (iv) Calculating the 
blade incision percentages (BIP) and recording 
the maximum and minimum values for every 
species. BIP was calculated as: 

BIP = 100 – (100X/Y)

where X is the distance between the bottom of 
the deepest sinus and the midrib, and Y is the 
length of the adjacent lobe from apex to midrib. 
BIP is 100 in trifoliolate, pinnate and bipinnate 
leaves, and 0 in simple leaves with entire 
margins. The number of mature leaves measured 
for each species ranged from five to 28.

As a contribution from the microscopic 
structural variation between Solanum species, 
emphasis was laid on epidermal indumentum and 
crystalline cell inclusions in leaves and sepals. 
Pieces of dried material were resuscitated in 
boiling water, bleached in 1% KOH and laid in a 
drop of glycerol on a slide prior to microscopic 
examination.   

The data matrix was subjected to numerical 
analysis using the seven dissimilarity measures 
and the eight clustering methods in the program 
package PC-ORD version 5 for Windows 
(McCune, 1997); specifications of the program 
necessitated the abbreviation of species names 
into only eight digits (see Appendix 1). The 
resulting 56 dendrograms were shortlisted into 
only eight by excluding those with excessively 
high chaining percentages. The procedure set 
forth by El-Gazzar et al. (2009) and Toto (2009) 
was adopted whereby the data matrix is re-
arranged according to the groups in each of the 
eight dendrograms in order to select that which 
best reflects the relationships among individual 
species and between groups in terms of the 
recorded characters and to extract diagnostic 
characters of groups at different hierarchical 
levels. 

Results                                                                                

The richest sources of taxonomically useful 
variation in the 52 species included in the 
present study come from their leaves and calyx. 
Leaf blades vary considerably from simple with 

different outlines ranging from linear to broadly 
ovate (Figs. 1-6), shallowly dissected (Fig. 7-8), 
deeply dissected (Figs. 9-10), bipinnatisect with 
obtuse apices of lobes (Fig. 11), bipinnatisect 
with acute apices of lobes (Fig. 12 & 13), 
3-lobed (Fig. 14), partially pinnate (Figs. 15 & 
16), lacineate with acute apices of lobes (Fig. 
17), interruptedly imparipinnate (Fig. 18; only 
in S. tuberosum), and interruptedly impari-
bipinnate  (Fig. 19; only in S. lycopersicum); 
the terminology of leaf morphology by Stearn 
(1966) is adopted. These blade shapes were 
categorized in the data matrix into only the 
four characters 8-11 in Table 1. While 46 of 
the species have only one of these types of 
leaf structure, the remaining six species (S. 
anomalum, S. atropurpureum, S. dulcamara, S. 
grandiflorum, S. wendlandii, and S. anomalum) 
have two or more of them either on the same 
plant or on different individuals of the same 
species. Most of the remarkable variety in 
epidermal hair types described by Seithe (1962) 
were observed in the 51 Solanum species and 
were re-defined into only three categories: 
(i) Simple eglandular, (ii) Simple glandular, 
and (iii) Branched (including the stalked and 
sessile stellate forms). Distribution of the three 
categories on leaves, sepals and petals was 
recorded in the data matrix. The presence of 
crystalline cell inclusions in the mesophyll of 
leaves and calyx in the form of either calcium 
oxalate (druses and prismatic) or crystal sand 
was recorded as characters 30-32 and 36 in Table 
1. The list of the 41 characters listed in Table 1 
includes 35, 2, and 4 qualitative, multistate and 
quantitative characters, respectively.

From among the 56 dendrograms resulting 
from the numerical analysis of the data matrix 
under various combinations of dissimilarity 
measures and clustering methods, only that 
produced by using the combination of Sørensen’s 
similarity measure and Ward’s clustering method 
and illustrated in Fig. 20, was selected for 
further discussion; the chaining percentage in 
that dendrogram is 1.95%. A stopping distance 
level was selected to recognize four groups C 
and D (within the main Group A), and E and F 
(within the main Group B) with their immediate 
subgroups. The basal assemblages within these 
four groups are too small to warrant worthwhile 
taxonomic inferences.  
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Figs. 1-19. Variation in leaf morphology of Solanum. 1= Solanum capsiciforme; 2= S. symonii;  3= S. aethiopicum; 
4= S. terminale; 5= S. jasminoides; 6= S. villosum; 7= S. torvum; 8= S. macrocarpon; 9= S. anomalum; 
10 = S. virginianum; 11 = S. linnaeanum; 12= S. dasyphyllum (bipinnatisect with acute apices); 13= S. 
pyracanthos; 14= S. dulcamara (trifoliolate); 15= S. wendlandii (partially pinnate with entire lobes); 16= 
S. laciniatum; 17= S. seaforthianum (pinnate with opposite leaflets); 18= S. tuberosum (interruptedly 
pinnate); 19= S. lycopersicum (interruptedly bipinnate) [All images are made from herbarium specimens at 
different scales of magnification]
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Fig. 20. Dendrogram illustrating phenetic relationships among 51 Solanum species and Lycianthes rantonnetii 
based on the numerical analysis of 41 characters using the combination of Sørensen’ssimilarity 
measure and Ward’s clustering method [The chaining percentage is 1.95%. Full names of taxa and their 
abbreviations are given in the Appendix]
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Figure 20. Dendrogram illustrating phenetic relationships among 51 Solanum species and 

Lycianthes rantonnetii based on the numerical analysis of 41 characters using the combination 
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Discussion                                                                        

The hierarchical arrangement of the 51 
Solanum species and Lycianthes rantonnetii 
shown in Fig. 20 indicates that they are 
divisible into two main Groups A and B, and 
each of the two is further classified into a 
number of successively smaller groups. Apart 
from some minor re-allocations of small 
groups of species in the lower reaches of the 
hierarchy, Groups A and B produced by four 
of the numerical analyses of the data matrix 
performed in the present study are nearly 
identical despite the radical differences in the 
algorithms of the Sørensen and the Euclidean 
dissimilarity (or distance) measures as well as 
the wide differences in the clustering intensity 
between the methods of Ward, McQuitty and 
Flexible β used in different combinations in the 
eight analyses. Likewise, the four subordinate 
Groups of the two main Groups A and B (Groups 
A-C, A-D, B-E, B-F) are closely similar in the 
four analyses, with no less than 90% similarity 
between any two corresponding Groups. This is 
a clear indication of the taxonomic robustness 
of the two main Groups A and B in Fig. 20 and 
their subordinate Groups C, D, E, and F.

Among the numerous taxonomic studies 
of Solanum, the monographic account of 
the genus by Dunal (1825) remains the most 
comprehensive to date as he described in 
great detail and classified no less than 901 
individual species and the multitude of their 
infra-specific taxa. To compare between the 
results of the present study and previous 
taxonomic treatments of Solanum, the main 
Groups and subgroups shown in Fig. 20 are 
set against the “sections and subsections” in 
Dunal’s traditional classification as well as the 
phylogenetic schemes of D'Arcy (1979, 1991, 
1992), Bohs (2005) and Weese & Bohs (2007) 
in Table 2. 

It is clear that Dunal’s division of Solanum 
into two major “sections” Leptostemonum 
and Pachystemonum [equivalent to present-
day subgenera] is the closest arrangement 
to the two main Groups A and B in Fig. 20, 
respectively. Only four species (S. anomalum, 
S. ellipticum, S. elaeaganifolium, and S. 
aethiopicum) of section Leptostemonum in 
Group A have mingled with representatives of 
section Pachystemonum in Group B. However, 

the sub-sections of these two sections are 
widely scattered among the sub-groups of the 
two major Groups. 

Five of the seven subgenera of Solanum 
recognized by D’Arcy (1991) are represented in 
Table 2. Species from the largest two subgenera 
Leptostemonum and Archaesolanum are 
distributed among the subgroups of Groups A 
and B. Subgenus Archaesolanum is represented 
by four species of which one (S. laciniatum) 
is placed in group A-D, while the other three 
are aggregated in the small homogenous group 
B-F2. The larger subgenus Leptostemonum 
is represented by ten species of which six 
are in Group A and four in Group B. The two 
species of subgenus Potatoe (S. seaforthianum, 
S. dulcamara) are confined to Group A-D, 
while those representing subgenus Minon (S. 
mauritianum, S. pseudocapsicum) fall together 
in group B-F1; the only representative of 
subgenus Solanum is placed in group B-E2.

The eight clades recognized by Bohs (2005) 
and Weese & Bohs (2007) are represented 
by 18 species in Table 2. The eight species 
representing Clade Leptostemonum are divided 
into five in Group A and three in Group B. All 
five species representing Clades Potato and 
Dulcamaroid are aggregated in Group AD; 
each of the other five Clades is represented in 
Table 2 by a single species.  

Each of the two main Groups A and B 
in Fig. 20 and their immediate sub-groups 
C, D, E, and F is easily separable from its 
counterpart at the same hierarchical level. 
Group A accommodates all of the 25 Solanum 
species with 3-lobed, shallowly or deeply 
dissected, partially pinnate, pinnate and bi-
pinnate leaves with maximum blade incision 
index from 30% to 100%, whereas Group B 
comprises all 27 species having invariably 
simple leaves with maximum incision index 
ranging between 0% and 18%. The treatment 
of Solanum lycopersicum as Lycopersicon 
esulentum seems unjustified since it is deeply 
immersed in Group AD with its close Solanum 
relatives having dissected leaves. Similarly, 
transferring Solanum rantonnetii to Lycianthes 
(L. rantonnetii) is not supported as it seems 
inseparable from its simple-leaved close allies 
in Group BF2. 
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TABLE 2. Comparison between groups and subgroups of Solanum in Fig. 20, The traditional classification by 
Dunal (1825) and the phylogenetic treatments by D’Arcy (1972, 1991, 1992), Bohs (2005) and Weese & 
Bohs (2007). *= Placement according to the website: [https://de.wikipedia.org/wiki/Solanum_subgen_
Archesolanum]

Groups in
Fig. 20

Solanum
species

Dunal
(1825)

D’Arcy 
(1972, 1991, 1992)

Bohs (2005);
Weese & 

Bohs (2007)

A

C

C1

S. macrocarpon Leptostemonum-
Asterotrichotum

Leptostemonum-
Melongena Leptostemonum

S. marginatum Leptostemonum-
Asterotrichotum

S. anguivi Leptostemonum-
Asterotrichotum

S. carolinense Leptostemonum-
Asterotrichotum

Leptostemonum-
Lathryocarpum Leptostemonum

S. barbisetum Leptostemonum-
Euleptostemonum

S. melongena Leptostemonum-
Melongena Leptostemonum

S. grandiflorum Leptostemonum-
Asterotrichotum

S. hastifolium Leptostemonum-
Asterotrichotum

S. torvum Leptostemonum-
Torvaria Leptostemonum-Torvaria Leptostemonum

S. incanum Leptostemonum-
Asterotrichotum

C2

S. lasiocarpum Leptostemonum-
Euleptostemonum

S. virginianum Leptostemonum-
Asterotrichotum

S. sepicula Leptostemonum-
Asterotrichotum

S. warszewiczii
S. coagulans Leptostemonum-

Asterotrichotum

S. dasyphyllum Leptostemonum-
Asterotrichotum

D

S. atropurpureum Leptostemonum-
Euleptostemonum

S. pyracanthos Leptostemonum-
Asterotrichotum

Leptostemonum-
Oliganthes

S. linnaeanum Leptostemonum-
Asterotrichotum

S. laciniatum Pachystemonum-
dulcamara

Archaesolanum- 
Archaesolanum Leptostemonum

S. lycopersicum Leptostemonum-
Asterotrichotum GenusLycopersicum Potato

S. seafortheanum Pachystemonum-
dulcamara Potatoe-Jasminosolanum Dulcamaroid

S. tuberosum Pachystemonum-
Tuberarium Potato

S. wendlandii Leptostemonum-
Aculeigerum

Wendlandii/ 
Allophyllum

S. dulcamara Pachystemonum-
dulcamara Potatoe-Dulcamara Dulcamaroid
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Groups in
Fig. 20

Solanum
species

Dunal
(1825)

D’Arcy 
(1972, 1991, 1992)

Bohs (2005);
Weese & 

Bohs (2007)

B

E

E1

S. forskalii Not assigned

S. ellipticum Leptostemonum-
Asterotrichotum

S. quadriloculatum
S. eremifolium

E2

S. americanum Pachystemonum-
Morella

S. umbelliferum Pachystemonum-
dulcamara

S. rantonnettii Pachystemonum-
Lycianthes

S. jasminoides Pachystemonum-
dulcamara Dulcamaroid

S. nakurense

S. schimperianum Pachystemonum-
dulcamara

Leptostemonum-not 
assigned to section Leptostemonum

S. nigrum Pachystemonum-
Morella

S. sinancum Pachystemonum-
Morella

S. villosum Pachystemonum-
Morella Solanum-Solanum Morelloid

F

F1

S. elaeagnifolium Leptostemonum-
Asterotrichotum

Leptostemonum-
Leprophora Leptostemonum

S. coactiliferum
S. sturtianum

S. lidii Leptostemonum-Nycterium

S. aethiopicum Leptostemonum-
Asterotrichotum

Leptostemonum-
Oliganthes Leptostemonum

S. anomalum Leptostemonum-
Torvaria

S. pseudocapsicum Pachystemonum-
Micranthes Minon-Pseudocapsicum

S. parishii
S. xantii

S. terminale Pachystemonum-
Micranthes

African 

non-spiny
S. mauritianum Minon-Brevantherum Breviantherum

F2
S. aviculare Pachystemonum-

dulcamara
Archaesolanum- 
Archaesolanum Archaesolanum

S. symonii Archaesolanum*
S. capsiciforme Archaesolanum*

TABLE. 2. Cont.

Of the 25 species in Group A, 20 are woody 
herbs or shrubs furnished with sharp spines on 
at least the stem, leaf petioles, leaf veins or the 
persistent calyx or a combination of two or more 
of these parts; the remaining five species (S. 
laciniatum, S. seaforthianum, S. wendlandii, S. 
dulcamara, S. tuberosum and S. lycopersicum) 
are delicate herbs lacking any spines but share 

dissected or pinnate leaves with the rest of species 
in Group A. In contrast, 19 of the 27 species in 
Group B are totally devoid of any spines; the 
other eight species with spines on any of their four 
parts are divided equally between Groups B-E1 
and B-F1.

The distribution of other characters among 
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the 52 Solanum species seems to have little 
distinctive value for the two main Groups and 
their subordinate groups. The only exceptions are: 
(i) All six species in Group A devoid of branched 
hairs on any of their parts are found in Group 
AD, and (ii) Out of the 13 species with black ripe 
fruits, 11 are found in Group B, seven of them in 
Group BE2.   

The sample of 51 species representing 
Solanum and Lycianthes rantonnetii in the 
present study is evidently small relative to the 
enormous size of this much diversified genus. 
However, using only characters from vegetative 
and floral morphology, epidermal trichomes and 
crystalline cell inclusions it was possible to show 
that the genus is clearly divisible into two easily 
distinguishable main groups, each of them with 
two distinct subgroups. A much larger sample 
of Solanum species, coupled with appropriate 
representation of such genera as Cyphomandra, 
Lycianthes and Lycopersicon might be expected 
to lead not only to a more robust classification 
of Solanum but also to resolve the long-standing 
controversy over its relationships with these 
genera. In 2001, Knapp posed the question “is 
morphology dead in Solanum taxonomy?”. A 
plausible answer would be: morphology remains 
a rich source of taxonomically useful characters 
in Solanum.        
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الأهمية التصنيفية للشكل الظاهري وزوائد البشرة والمحتويات الخلوية في جنس السولانم 
(الفصيلة الباذنجانية)

عادل إبراهيم الجزار، نشوى عبد الله مصطفى
قسم النبات والميكروبيولوجي - كلية العلوم - جامعة العريش - العريش - شمال سيناء - مصر.

بينما سادت البيانات التطورية تصنيف نباتات الفصيلة الباذنجانية فإن الثروة الهائلة من الصفات المورفولوجية 
هذه  في  جنس  أكبر  هو  السولانم  وجنس  النباتات.  هذه  تصنيف  في  تقريباً  استغلال  بدون  بقيت  المنال  سهلة 
من  أدنى  مستويات  إلى  الجنس  هذا  أنواع  تصنيف  بقي  وقد  الأنواع،  من   70% حوالي  يضم  حيث  الفصيلة 
شكل  من  مورفولوجية  صفة  تسجيل 41  تم  لذلك  سنة.  من 150  يقرب  لما  العلماء  بين  خلاف  مصدر  الجنس 
الأوراق وتوزيع الأشواك وأنواع الشعيرات على سطح النباتات وأنواع الترسبات البللورية في خلايا الأجزاء 
الخضرية والزهرية لعدد 51 نوع من هذا الجنس بالإضافة إلى النوع ليسيانثس رانتونيتياي في مصفوفة بيانات 
وتم تحليلها عددياً بواسطة 56 توليفة من سبع مقاييس للتشابه مع ثمانية طرق للتجميع من أجل إختيار النظام 
تقسيم  يمكن  أنه  الدراسة  من  تبين  النباتات.  بين  الصفات  هذه  توزيع  عن  تعبير  أصدق  يعطي  الذي  التصنيفي 
الأنواع  كل  إحداهما  تضم  حيث  التقليديين  الجنسين  لتحت  مشابهتين  رئيسيتين  مجموعتين  إلى  السولانم  جنس 
ذات الأوراق ثلاثية الفصوص وضحلة التجزيئ وعميقة التجزيئ والريشية جزئياً والريشية الكاملة والريشية 
ثنائية التضعيف ويتراوح معامل التجزيئ فيها بين %70 و %100بينما تضم المجموعة الثانية جميع الأنواع 
ذات الأوراق البسيطة والتي يتراوح معامل التجزيئ فيها بين %0 و %18 فقط. المجموعة الأولى بها 25 نوع 
منهم 20 نوع من الأعشاب والشجيرات الخشبية التي تنتشر أشواك حادة على سوقها أو أعناق وعروق أوراقها 
أو سبلات أزهارها أو على أي إثنين أو أكثر من هذه الأجزاء، بينما تخلو غالبية نباتات المجموعة الثانية من 
هذه الأشواك. الدراسة االحالية لا تدعم فصل النوع ليسيانثس رانتونيتياي عن جنس السولانم ولم تظهر لأنواع 
الشعيرات والترسبات البللورية في الخلايا أهمية تصنيفية تذكر في تمييز أي مجموعات رئيسية أو فرعية في 

جنس السولانم.


