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ABSTRACT

Aims: This study is developed to discuss whether the plant morphology and seed
characters (macro and micromorphological and protein pattern) can provide an additional
fundamental tool helping in explanation of the taxonomic trends at specific and infra-
specific level within the 47 studied taxa belonging to subfamily Mimosoideae (Fabaceae)
and to compare the proposed taxonomic treatment based on numerical analysis
(dendrogram) with other previous and current systems of classification.
Methodology: The macro and micromorphological characters of the whole plant and seed
as well as seed protein pattern of 47 taxa of subfamily Mimosoideae, family Fabaceae
were investigated (using LM, SEM and Stereomicroscope and SDS-PAGE technique
respectively). The taxa under investigation represent three tribes, seven genera and 46
species including three subspecies. The macro and micromorphological criteria (219
attributes) and seed protein pattern attributes (38 bands) extracted were numerically
analyzed using NTsys-Pc program (version 2.02).
Results: The taxonomic treatment of the Mimosoideae taxa under investigation were
based on the numerical analysis of 257 macro-, micromorphology of whole plant and seed
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protein attributes. The dendrogram interprets the similarities and dissimilarities between
the investigated taxa. The dendrogram revealed that the taxa under investigation were
split into two main series and 25 groups. The splitting Series I includes 12 groups which
represented by 20 of the studied Acacia species. Series II includes 13 groups which
represented by 15 sp. of Acacia and the species of other six studied genera, group 17 as
well as group 21 contain species from different genera. The specific and infra-specific
relationships were discussed and compared with some current systems of classification.
Conclusion: There is no difference of opinion about the phyletic position of the Acacieae
which is always considered a link between Mimoseae and Ingeae. However different
affinities of the genus Acacia taken as a natural unit have been suggested. The tribe
Mimoseae represents the polymorphic and older core of Mimosoideae.

Keywords: Mimosoideae; plant morphology; seed anatomy; seed morphology; seed proteins.

1. INTRODUCTION

The Fabaceae comprises approximately 697 genera and 3200 species [1]. Fabaceae is the
second largest family based on species diversity after Asteraceae [2]. Subfamily
Mimosoideae comprises approximately 79 genera distributed throughout tropical, subtropical
and warm temperate regions of the world. The distribution of species among the genera
recognized by [3] is very uneven. Almost 2/3 of the known species belonging to Acacia with
1200, Mimosa with 300-400 and Inga with 350-400 [4].

Acacia Mill. is considered the second largest genus in the family Fabaceae after Astragalus
[5,6, 7,8,9]. Acacia if treated in the broad sense, includes 1450 species [10] with species
distributed in Africa, America, Asia and Australia. Acacia is represented in Egypt by ten
species, of which two [A. nilotica (L.) Delile and A. tortilis (Forssk.) Hayne] are represented
by two subspecies each [11]. The cultivated species of the Mimosoideae in Egypt belong to
the following genera: Acacia, Adenanthera, Albizia, Calliandra, Dichrostachys, Enterolobium,
Leucaena, Mimosa, Pithecellobium and Prosopis. According to different authors, the tribal
classification of the Mimosoideae can be summarized in Table 1.

Table 1. Tribal classification of the Mimosoideae. (+ = present, - = absent)

Author
Tribe

[12] [13] [3] [14] [15] [16]

Acacieae + + + + + +
Adenanthereae − + + − − −
Eumimoseae − + − − − −
Ingeae + + + + + +
Mimoseae + − + + + +
Mimozygantheae + − + + + −
Parkieae + + + + − −
Piptadenieae − + − − − −

The recent classification of Mimosoideae presented by [10] was a stop-gap measure and
recognized four rather than five tribes in Mimosoideae, mainly based on the results of [16,
17]. In other respects the [10] classification largely retains the scheme [14] in recognizing the
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four tribes Acacieae, Ingeae, Mimoseae and Mimozygantheae but not Parkieae, despite
acknowledgement that these tribes are not monophyletic.

Seed coat anatomy was examined in 251 species from both Acacieae and Ingeae, including
both pleugrammic and overgrown-like types [18]. The main target of [18] is to describe in
detail the general features of seed coat and to discuss the systematic value, distribution and
adaptive significance of this character. A Previous study has been completed by examining
the seed coat in 54 species of non-pleurogrammic seeds in the tribe Ingeae [19]. He
concludes that the overgrown-like seeds are likely to be an adaptive response to wet tropical
climates. The macromorphological characters of seeds in Mimosoideae specifically Acacia
sp. in Egypt have been used successfully in taxonomy [20]. Depending on seed morphology
and anatomy [21] studied seed characters in five species of Calliandra to establish
similarities and differences among taxa for taxonomic characterization. [22] discussed the
electrophoretic seed protein profiles combined with morphological characters of 27 species
of Prosopis, elucidated systematic relationships between the American sections of this
genus.

The ultimate goals of the study are to assess the extent of character congruence between
plant and seed morphological variations and current generic limits, and to discuss whether
these characters (macro and micromorphological and protein pattern) can provide an
additional fundamental tool which help in explanation of the taxonomic trends at specific and
infra-specific level within the subfamily and. Also to compare the proposed taxonomic
treatment based on numerical analysis (dendrogram) with other previous and current
systems of classification.

2. MATERIALS AND METHODS

In the present study, 47 taxa of Mimosoideae were collected from different localities
representing three tribes, seven genera, 46 species and three subspecies. Some of the
studied taxa were collected from some Egyptian Botanic Gardens and phytogeographical
regions as shown in Table 2. The identification of wild and cultivated taxa takes place with
the help of [11,23,24,25].

Table 2. The collected taxa and their localities

No Taxa Tribe Site of collection
1 Acacia auriculiformis A.Cunn. ex Benth. Acacieae G
2 A. boliviana Rusby " G
3 A. caven (Molina) Molina " G
4 A. choriophylla Benth. " B
5 A. cornigera (L.) Willd. " G
6 A. cultriformis A.Cunn. ex G. Don " G
7 A. dealbata Link " G
8 A. decurrens Willd. " G
9 A. elongata Sieber ex DC. " G
10 A. falciformis DC. " G
11 A. farnesiana (L.) Willd. " G
12 A. glaucophylla Steud. ex A. Rich. " B
13 A. horrida (L.) Willd. " G
14 A. howittii F. Muell. " G
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15 A. laeta R. Br.ex Benth. " B
16 A. leiocalyx Domin " G
17 A. leptoloba Pedley " G
18 A. longifolia (Andrews) Willd. " B
19 A. macradenia Benth. " G
20 A. mearnsii De Wild. " G
21 A. muelleriana Maiden & R.T. Baker " G
22 A. nilotica (L.) Delile subsp. nilotica " B
23 A. oerfota (Forssk.) Schweinf. " B
24 A. perangusta (C.T. White) Pedley " G
25 A. peuce (F. Muell.) Pedley " G
26 A. podalyriifolia A.Cunn. ex G. Don " G
27 A. retinodes Schltdl. " G
28 A. salicina Lindl. " G
29 A. saligna (Labill.) H. L. Wendl. " E
30 A. seyal Delile " D
31 A. sieberiana DC. " B
32 A. terminalis (Salisb.)J.F. Macbr. " G
33 A. tortilis (Forssk.) Hayne subsp. raddiana (Savi)

Brenan
" F

34 A. tortilis (Forssk.) Hayne subsp. tortilis (Savi)
Brenan

" F

35 A. verniciflua A. Cunn. " G
36 A. verticillata (L’Hér.) Willd. " G
37 Albizia amara (Roxb.) Boivin Ingeae B
38 Al. gamblei Prain " H
39 Al. julibrissin Durazz. " B
40 Al. lebbeck (L.) Benth. " H
41 Al. procera (Roxb.) Benth. " H
42 Calliandra haematocephala Hassk. " C
43 Dichrostachys cinera (L.) Wight & Arn. Mimoseae C
44 Enterolobium contortisiliquum (Vell.) Morong Ingeae D
45 E. timbouva Mart. " B
46 Faidherbia albida (Delile) A. Chev. " B
47 Leucaena leucocephala (Lam.) de Wit Mimoseae A

A: Botanical Garden, Botany Department, Faculty of Science, Ain Shams University, Alabbassia, Cairo,
Egypt. B: Flora and Phyto-Taxonomy Research Department, ARC, HRI, Agriculture Museum, Dokky,

Egypt. C: Orman Botanical Garden, Giza, Egypt. D: Zoo Garden, Giza, Egypt. E: Cairo-El-Suez Desert
Road, Cultivated Area, Egypt. F: Feran Valley, Saint Katherine, South Sinai, Egypt. G*: Museum

National D’histoirc Naturelle Service des cultures 43, Rue De Buffon – 75005. Paris. France. H: Um
Hibal Valley, Aswan – Allaqi Road, Egypt.

2.1 Macromorphological Investigation [Whole Plant]

The macromorphological characters of the whole plant viz. habit, stem, leaf, glands, flowers,
inflorescence and pod were extracted directly from the fresh specimens of the available taxa.
The macromorphological characters of the foreign and some of the local taxa were derived
from the site [25].
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2.2 Macromorphological Investigation [Seed Whole Mount]

The investigated mature seeds (about 15- 20 seeds per taxa) were dried, cleaned and
examined by Stereomicroscope to show the different exomorphic parameters viz. shape,
dimensions, colour and surface. For SEM investigation, the seeds were dried and fixed to
specimen stub, fixed to the specimen holder of Scanning Electron Microscope (Inspect S,
version 3.1.2) maintained at accelerating potential voltage of 20-30 K.v. and  photographed
at different magnifications. The descriptive terminologies of seed surface sculpture used in
the present study were based on the glossary of [26,27,28,29].

2.3 Micromorphological Investigation [Seed Coat Anatomy, LM]

Ten mature seeds for each taxa were softened in warm water (for 12-72h) and then
dehydrated using a tertiary butyl alcohol series and sectioned at a thickness of 15-20 µm
according to the traditional methods of [30]. The seed coat sections were permanently
mounted in Canada balsam without any stain, investigated, described (LM), and
photographed using Digital Camera. The magnification power was expressed by (×). The
anatomical descriptive terms of seed coat in the present study were based on the terms of
[19,31].

2.4 Seed Protein Pattern Analysis

Dry mature seeds were ground to meal using mortar. For protein extraction, 0.2 g of seed
meal was homogenized with 0.2 ml of tris-HCl buffer containing 2% SDS at pH 6.8 and
stored overnight at 4ºC. Centrifugation was performed at 9000 rpm for 6 minutes and the
supernatant was collected for analysis. Protein samples were prepared by mixing 20 μl clear
supernatant with 20 μl treatment buffer and denatured by heating at 90ºC on boiling water
bath for 3 minutes; then a drop of bromophenol blue was added as tracking dye.
Characterization of seed protein profiles in the present study were carried out using one
dimensional sodium dodecyle sulfate – polyacrylamide gel electrophoresis (SDS-PAGE)
according to [32].

2.5 Numerical Analysis

The data obtained from macro and micromorphology and seed protein pattern of the
investigated taxa were subjected to the numerical analysis using the NTsys-Pc program
(version 2.02) [33]. The grouping of operational taxonomic units (OTU’s) produced from the
analysis were examined and compared with the previous and current taxonomic
classifications of the Mimosoideae.

3. RESULTS AND DISCUSSION

The cumulative macromorphological features of the whole plant of the taxa under
investigation were shown in Table 3. In the present study it was observed that the presence
of mixed stipules is considered a unique character in A. tortilis subsp. raddiana and A. tortilis
sub.sp. tortilis. This is in accordance with [34]. In Dichrostachys cinera, the bicoloured
inflorescence is considered a key character to the taxon (the lower part of the inflorescence
is pink while the upper is yellow). This is in agreement with the description view of [35].
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The diversity of the seed exomorphic characters were collected and shown in Table 4 and
plate I. As regards the seed surface sculpture pattern, aspect of anticlinal and periclinal wall
variations (elevation and texture) can serve as good diagnostic parameters at the generic
and specific level between the studied taxa but to certain limit. The seed coat anatomy
features shown in Table 5 and plate II, the seed coat in all the studied taxa have a palisade
malpighian cells whatever pleuro- or non-pleurogrammic, with mucilage stratum (40 taxa) or
without mucilage stratum (7 taxa); with light line (44 taxa) and without light line in Acacia
laeta, A. leptoloba and A. seyal. This conclusion is supported by the conclusion of
[21,22,36].

Seed protein diversity as revealed by variation in SDS-PAGE has been used in the present
investigation to re- assess the taxonomic relationships between 47 taxa. The produced
protein banding patterns of the taxa studied are shown in plate III. A total number of 38
protein bands with approximately molecular weights ranging between 306 Kilodalton (KD)
and 12 KD are recorded in the electropherograms of the samples studied. The highest
molecular weight 306 KD was recorded in Dichrostachys cinera only. In individual sample
the number of bands varied between 3 and 25 bands. The maximum number of bands (25)
was recorded in Acacia elongate and Acacia glaucophylla; while the minimum number was
observed in Acacia farnesiana. Some bands are common to the majority of the taxa e.g.
bands numbered 16, 18, 22, 26, 27, 30 and 37; while other bands e.g. bands numbered 2, 3,
4, 5, 11,13, 14, 17, 21 and 36 are found in few species (Table 6). The bands produced by
each sample were counted and their relative mobility was compared with those of the
standard marker protein.

From morphological view point, the criteria from the seed surface sculpture pattern alone are
not sufficient for delimitation between the studied taxa. In this connection more
morphological and molecular studies with large number of taxa are required for sharp
species delimitation. This is in accordance with the results and conclusion of [21,37]. In the
present study seed macro-, and micromorphological criteria, in addition to seed protein
bands facilitate to certain extend the separation of the studied taxa).

The classification produced from the dendrogram based on 257 macro and micromorphology
of whole plant and seed as well as seed protein attributes of the investigated taxa of
Mimosoideae (Fig. 1) was compared with some current system treatment of [14,15,16] of the
Mimosoideae. The resulted dendrogram revealed that the taxa under investigation were split
into two main series and 25 groups (Table 7). The application of such treatment could be
discussed as in the following:

3.1 At the Series Level

The splitting into two main series; Series I includes 12 groups and Series II includes 13
groups. The former 12 groups are represented by 20 studied species of Acacia while the
latter 13 groups represented by 15 species of Acacia and the species of other six genera
studied, group 17 as well as group 21 contain species from different genera.

3.2 At the Group Level

The studied taxa are categorized into 25 groups. These groups are compared with the
current taxonomic treatment of [10,14,16]. In addition, the proposed groups are discussed as
in the following:
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The group 17 appears as the nearest in taxonomic level of group 8 (Acacieae). [38,39]
suggested that the relation between Acacieae, Ingeae and Mimoseae has always been
considered as very close. In the present group Albizia amara (Ingeae) is categorized with
Leucaena leucocephala (Mimoseae). In this connection it should be taken in the
consideration that the old name of Albizia amara was Albizia  sericocephala and Mimosa
amara and the old name of Leucaena leucocephala was Acacia glauca, Leucaena glabrata,
Leucaena glauca and Mimosa leucocephala [25].

The group 18 (Ingeae) appears as the nearest in taxonomic level of group 12 & 15
(Acacieae) and the group 19 (Ingeae) appears as the nearest in taxonomic level of group 6
(Acacieae). These results in the present study are in accordance with [39] who suggested
that the relation between Acacieae and Ingeae has always been considered very close, the
main distinction being the stamens are nearly always basally fused into a tube in the Ingeae.
In group 21, it was noticed that Dichrostachys cinera (Mimoseae) and Acacia cornigera
(Acacieae) are very close tacking in consideration the old names of each. The old names of
the former were Mimosa glomerata and Mimosa nutans and the old names of the latter were
Mimosa cornigera [25]. This result in the present study supported the idea of [40] that
Dichrostachys may be considered a transitional stage between Mimoseae and Acacieae.
The present work proved that this genus has characteristic features that differ from the other
taxa of Mimosoideae. This conclusion was recorded before by [41,42]. The present
relationship between the studied two species in this group was supported by [43] from
another morphological view point (pollen morphology).

The very close relationship between the two species in group 22 is based on certain seed
macro- and micromorphological characters (non-pleurogrammic, seed coat with two layers,
hilum position and aspects of anticlinal & periclinal wall). The group 22 (Ingeae) appears as
the nearest in taxonomic level of group 10 (Acacieae).

The group 23 (Ingeae) appears as the nearest in taxonomic level of group 16 (Acacieae). In
the present work it was found that the genus Calliandra is very distinctive through mimosoid
taxa. [44] supported affinities of some Acacia (Acacieae) with Calliandra (Ingeae). [45]
referred to Calliandra as a very isolated genus within Mimosoideae. This is in agreement of
[40].

[46] stated that the genus Faidherbia (group 24) raises however, the problem of the limits
between the Ingeae and the Acacieae and the seed characters of this genus are very close
to those of the Ingeae (Albizia and Enterolobium). This is in agreement with the present, and
on the same lines workers as [14,43,47] suggested that the genus Faidherbia based on
Acacia albida is distinct from Acacia in having the pollen grains organized into 30 – (32) to
16 – celled polyads and it is better transferred to the tribe Ingeae. The same authors
assumed that this genus may link the Ingeae and Acacieae.

The result in group 25 contradict the concept of [48] who proved that in the Mimosoideae
only Acacia and Pithecellobium have seeds with aril.
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Table 3. Macromorphological characters of the whole plant of the studied taxa. Taxa are arranged according to their numbers in Table 2. (+: Present, - : Absent)
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1 Tree Grey-
black

– – + Gland at
leaf base

Simple Linear-elliptic – Glabrous 17 
1.5

Yellow Spike 5 – 8 Curved Brown Glabrous 11 
0.8

2 Shrub Dark
brown

+ Spiny
stipules

– – Bipinnate Linear 10 – 20 " 0.6 
0.2

White Rounded
heads

0.6 – 1 Linear-
twisted

Reddish-
brown

Pubescent 2.5 
0.8

3 Tree " + " + At base
of
each

pair

" " " " 0.15 
0.05

White-
yellow

" 0.8 – 1.4 Terete Orange-
brown

Glabrous 11 
0.8

4 Shrub " + " – – " Elliptic-obovate 2 – 7 " 0.6 
0.2

White " 3 – 6.5 Elliptic Brown-
black

" 9  2

5 " Grey-
brown

+ " – – " Linear 15 – 25 " " Yellow Spike 2 – 4 Terete Dark
brown

" 6.5 
0.6

6 " Grey-
green

– – – – Simple Triangular – " 2.2 
1.2

" Rounded
heads

0.6 – 1 Linear Brown " 11 
0.8

7 Tree " – – – – Bipinnate Linear-elliptic 15 – 25 " 5  2.5 " " 1.5 – 2.5 " " " 4.5 
1.2

8 " Brown-
black

– – + At base
of
each

pair

" Linear " " 1 0.06 " " 0.6 – 1 " " " 6.5 
0.6

9 Shrub Grey-
brown

– – – – Simple " – " 9  0.4 " " 0.3 – 0.6 " Orange-
brown

Pubescent 11 
0.8

10 Tree " + Spiny
stipules

+ Gland at
leaf base

" Lanceolate – " 12 
1.8

Creamy-
yellow

" 0.6 – 1 Linear-
twisted

Brown Glabrous 9  2

11 " Brown + " – – Bipinnate Oblanceolate 2 – 7 " 0.6 
0.2

Yellow " 0.8 – 1.4 Terete Brown-
black

" 4.5 
1.2

12 " " – – + Gland at
leaf base

" Linear 15 – 25 " 1 
0.06

" " " Linear Brown " 9  2

13 Shrub Dark
brown

+ Spiny
stipules

– – " " 2 – 7 " 0.15 
0.05

White-
yellow

" 0.6 – 1 " Green-
brown

Pubescent 4.5 
1.2

14 Tree Brown-
black

– – – – Simple Elliptic-lanceolate – Glabrous 1.5 
0.6

Yellow Rounded
heads

0.8 – 1.4 Linear Brown Glabrous 6.5 
0.6

15 " Grey-
green

+ Spiny
stipules

– – Bipinnate Elliptic-obovate 2 – 7 " 1  0.4 White-
yellow

Raceme 3 – 6.5 " Orange-
brown

Leathery "

16 " Grey-
brown

+ " + Gland at
leaf base

Simple Elliptic – " 12 
1.8

Yellow Spike " " Dark
brown

Glabrous 13 
0.4

17 " Dark
brown

– – + " " " – " 10 X
2.4

White Raceme 0.6 – 1 " Pale
brown

" 9  2

Characters
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18 " " – – – – " Linear-lanceolate – " " Yellow Spike 2 – 4 " Brown " "
19 " " – – – – " Elliptic – " 17 

1.5
" Rounded

heads
0.8 – 1.4 Linear-

twisted
" " 11 

0.8
20 " Grey-

black
– – + At base

of
each

pair

Bipinnate Oblong-spatheolate 15 – 25 Pubescent 0.15 
0.05

" " " Linear Brown-
black

Scabrous "

21 Shrub Grey-
brown

– – + " Pinnate Linear 2 – 7 Glabrous 2.3 
0.1

Creamy " 0.3 – 0.6 " Dark
brown

Glabrous 6.5 
0.6

22 " Grey-
black

+ Spiny
stipules

+ " Bipinnate Elliptic 15 – 25 " 0.6 
0.2

Yellow " 0.8 – 1.4 " Black Tomentose 20 
3

23 " Grey-
white

+ " – – " Linear 5 – 15 Pubescent " White " 3 – 6.5 Elliptic Pale
yellow

Glabrous 11 
0.8

24 Tree Red-
brown

– – + Gland at
leaf base

Simple " – Glabrous 6 
0.15

Yellow " 0.6 – 1 Linear Brown " "

25 " Grey-
black

– – + " " Acicular – " 16 
0.03

" " 0.8 – 1.4 Spirally
twisted

" " 14 
4

26 " Grey-
brown

– – + " " Elliptic – " 3.51.5 " " 0.6 – 1 Elliptic Dark
brown

" 11 
0.8

27 " Grey – – + " " Oblanceolate – " 12 
1.8

" " " Linear Brown " 13 
0.4

28 " Grey-
brown

– – + 2-5
glands at
leaf base

" Elliptic – " " Creamy-
yellow

" " Oblong Grey-
green

" 11 
0.8

29 Shrub Grey – – + Gland at
leaf base

" Linear – " 17 
1.5

Yellow Raceme 0.4 – 3 Linear Brown " "

30 Tree Red-
brown

+ Spiny
stipules

+ At base
of
terminal

pair

Bipinnate Linear-elliptic 10 – 20 " 0.8 
0.15

" Rounded
heads

0.8 – 1.4 Curved Pale
brown

" "

31 Shrub Yellow-
brown

+ " – – " Elliptic 30 – 40 Hairy 0.6 
0.2

Creamy-
yellow

" " Linear Brown " 6.5 
0.6

32 " Grey-
brown

– – + At base
of
each

pair

" Oblong-elliptic 5 – 15 Pubescent 1  0.4 Yellow " 0.6 – 1 " Reddish-
brown

" 6.5
2.2

33 Tree Dark
brown

+ Mixed
stipules

+ Gland at
leaf base

Bipinnate Linear-elliptic 10 – 20 Pubescent 1.5 
0.6

White-
yellow

Rounded
heads

0.6 – 1 Curved Orange-
brown

Pubescent 14 4

34 Shrub Brown + " + " " " " " " " " " Spirally
twisted

Brown " "

35 " Grey – – + Along
leaf
petiole

Simple Elliptic – Glabrous 10 
2.4

Yellow " " Linear " Glabrous 6.5 
0.6

36 Tree Brown-
black

+ Spiny
stipules

+ Gland at
leaf base

" Linear-lanceolate – " 1.5 
0.6

" Spike 3 – 6.5 " Orange-
brown

" 0.6 
0.4

37 " Grey-
black

– – + " Bipinnate Oblong- linear 15 – 25 " 0.6 
0.2

Creamy-
white

Rounded
heads

2 – 4 Oblong-
linear

Brown Pubescent 20 
3

38 " Grey-
brown

+ Spiny
stipules

– – " " 30 – 40 " 1  0.4 Green " 1.5 – 2.5 Linear Brown-
black

" 11 
0.8
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39 " " – – – – " Oblong-elliptic 15 – 25 " " Pink Rounded
heads

" " Brown " 14 
4

40 " Grey – – – – " " 5 – 15 " 2.3 
0.1

White-
yellow

" 5 – 8 Oblong " Stiff 13 
0.4

41 " Grey-
brown

– – + Gland at
leaf base

" " 10 – 20 Pubescent 3.5 
1.5

White " 2 – 4 Elliptic Reddish-
brown

Glabrous 14 
4

42 Shrub " – – – – " Oblong- linear 2 – 7 Glabrous 2.2 
1.2

Pink Clustered
heads

" Linear Brown " 11 
0.8

43 " " – – + At base
of
each

pair

" Linear 15 – 25 Hairy 0.6 
0.2

Pink /
yellow

Spike 5 – 8 Linear-
twisted

Dark
brown

" 6.5 
2.2

44 Tree " – – – – " Lanceolate 10 – 20 Glabrous 1.5 
0.6

White Rounded
heads

1.5 – 2.5 Kidney Brown-
black

Wrinkled 9  2

45 " " – – – – " " 5 – 15 " 1  0.4 " " 2 – 4 " " Glabrous 6.5 
2.2

46 " Grey-
white

+ Spiny
stipules

– – " Oblong-elliptic " " 3.5 
1.5

Yellow Spike 1.5 – 2.5 Curved Reddish-
brown

Wrinkled 20 
3

47 Shrub Grey – – + Gland at
leaf base

" Oblong- linear 10 – 20 " 1 
0.06

White Rounded
heads

2 – 4 Linear Brown Glabrous "

Table 4. Macromorphological characters of the seed of the studied taxa using steriomicroscope, digital camera & SEM. Taxa are arranged according to their numbers in Table 2. (+ : present; - : absent)

Taxa
No.

Seed (sterio &digital camera)

A
ril

SEM

C
om

pr
es

si
on

C
ol

ou
r

Sh
ap

e

Te
xt

ur
e

L 
× 

W
 (m

m
)

Se
ed

 S
ur

fa
ce

Sc
ul

pt
ur

e

Anticlinal Wall Periclinal Wall Hilum

Le
ve

l

Su
rf

ac
e

Sc
ul

pt
ur

e

M
ar

gi
n

Le
ve

l

Su
rf

ac
e

Sc
ul

pt
ur

e

Po
si

tio
n

le
ve

l

Sh
ap

e

1 Not compressed Black Elliptic Smooth 5  3.5 + Reticulate Elevated Reticulate Straight Depresse
d

Reticulate Terminal Elevated Globose

2 Slightly compressed Pale green Globose " 4.5 
2.5

– Rugose " Smooth Undulate " Wrinkled " " Oval

3 " Brown " " 7  4 + Sulcate " " " " Smooth " Slightly
depressed

"

4 " " Oval " 3.5 
2.5

– Reticulate / rugose " " " " " " Elevated Globose

5 Not compressed " Elliptic " 4.5 
2.5

– Pusticulate Depress
ed

" " Elevated Striate-
lineolate

" " Oval

6 " Brown-
black

" " " + Reticulate / ruminate " " " " Ruminate Sub-
terminal

Depressed Globose

7 Slightly compressed " Oval " 3.5 
2.5

+ " " " " " " " Slightly
depressed

"

Character
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8 Not compressed " Elliptic " 4.5 
2.5

+ Reticulate / foveate Elevated Falsifoveate Straight Depresse
d

Smooth Terminal Depressed Elliptic

9 Slightly compressed " " " 6  2 + Reticulate /
favulariate

Depress
ed

Smooth Undulate Elevated " Sub-
terminal

Slightly
depressed

Globose

10 " " Globose Wrinkled 5  3.5 + Tuberculate " " Straight " " " " "
11 " Brown Elliptic Smooth 6.5 

4.5
– Reticulate / rugose Elevated " Undulate Depresse

d
Wrinkled Terminal Depressed Oval

12 " " Oval Wrinkled " + Reticulate / foveate " Ruminate Straight " Ruminate Sub-
terminal

Slightly
depressed

Globose

13 Compressed " " Smooth 7  4 + Ocellate " Smooth " " Smooth Terminal " Oval
14 Slightly compressed Brown-

black
Elliptic Smooth 4.5 

2.5
+ Reticulate Depress

ed
Smooth Straight Elevated Wrinkled Terminal Slightly

depressed
Oval

15 Compressed Brown Globose " 8  8 – Reticulate /
favulariate

" " Undulate " Favulariate " Slightly
elevated

"

16 Slightly compressed Black Elliptic " 6  2 + Reticulate " " Straight " Falsifoveate " Elevated Globose
17 " " " " " + Reticulate / ruminate " " Undulate " Ruminate " Slightly

depressed
"

18 " Brown-
black

" Wrinkled 4.5 
2.5

+ Falsifoveate Elevated " Straight Depresse
d

Smooth Sub-
terminal

Slightly
elevated

Elliptic

19 " " " Smooth " + Reticulate / ruminate Depress
ed

" " Elevated Wrinkled " Slightly
depressed

Globose

20 " Black Oval Wrinkled 3.5 
2.5

+ Ruminate " " Undulate " " Terminal " "

21 " " Elliptic Smooth 6  2 + Reticulate / ruminate " " " " " Sub-
terminal

" Oval

22 Not compressed Brown Oval " 8.5  5 – Reticulate / rugose Elevated " " Depresse
d

Striate Terminal " Globose

23 " Olive-brown " Wrinkled 7.5 
5.5

+ Reticulate " " Straight " Wrinkled " Elevated "

24 Slightly compressed Black Elliptic Smooth 3.5 
2.5

+ Reticulate / ruminate Depress
ed

Wrinkled " Elevated " Sub-
terminal

" "

25 " Brown-
black

Globose Wrinkled 8  8 – Reticulate /
favulariate

" " Undulate " " Terminal Slightly
depressed

Elliptic

26 " " Elliptic Smooth 6  2 + Reticulate / ruminate " " " " " Sub-
terminal

" Globose

27 Not compressed " " " 4.5 
2.5

+ Ruminate " Smooth Straight " " " " Elliptic

28 " Black Oval " 6  2 + Pusticulate " Wrinkled Undulate " " " Slightly
elevated

Globose

29 " Brown Elliptic " 4.5 
2.5

+ Falsifoveate
/colleculate

Elevated Granulate " Depresse
d

Smooth " " Oval

30 Compressed Olive-brown Oval " 5  3.5 + Rugose " Smooth " " " " Elevated Globose
31 " Brown " " 7.5 

5.5
+ Reticulate / rugose " " " " " " Leveled "

32 Slightly compressed Black Oval Smooth 5  3.5 + Falsifoveate Elevated Smooth Undulate Depresse Wrinkled Sub- Leveled Elliptic
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d terminal
33 " Brown Elliptic " 0.6 

0.3
– Reticulate / foveate " Wrinkled " " " Terminal " "

34 " " " " " – Sulcate " Smooth " " Smooth " Slightly
elevated

Globose

35 Not compressed " Oval " 7  4 + Reticulate " " " " Wrinkled " Elevated "
36 Slightly compressed " Elliptic " 3.5 

2.5
+ Reticulate / ruminate Depress

ed
" " Elevated Ruminate Sub-

terminal
Depressed Oval

37 Compressed " Oval " 7  4 – Reticulate / foveate Elevated Ruminate Straight Depresse
d

Smooth Terminal " "

38 " Yellow Globose " 7  7 – Reticulate / ruminate Depress
ed

Smooth Undulate Elevated Ruminate " Leveled Fusiform

39 " Brown Elliptic " 8.5  5 – Falsifoveate Elevated Wrinkled Straight Depresse
d

Wrinkled Sub-
terminal

Elevated Globose

40 " " Globose " " – Verrucate Depress
ed

Smooth Undulate Elevated Smooth Terminal " Elliptic

41 Slightly compressed " Oval " 5  3.5 – Scalariform Elevated Wrinkled Straight Depresse
d

Wrinkled " " Oval

42 Compressed Olive-brown Elliptic " 8.5  5 – Ruminate Depressed Smooth Undulate Elevated Ruminate " Depressed Fusiform
43 " Brown Oval " 4.5 

2.5
– Verrucate " " " " Smooth Sub-

terminal
Slightly
depressed

Globose

44 Slightly compressed " Elliptic " 13 
5.5

+ Reticulate Elevated " " Depresse
d

Wrinkled Terminal Leveled "

45 " " Oval " 9  6 + " " " Straight " Smooth Sub-
terminal

" "

46 " " " " 7  4 – Tuberculate Depress
ed

" " Elevated " Terminal Depressed Oval

47 Compressed " " " " – Pusticulate " Lineate Undulate " Lineate " " Elliptic

Table 5. Micromorphological characters of the seed coat of the studied taxa using lm. taxa are arranged according to their numbers in Table 2. (+: present; - : absent).

Taxa

Pl
eu

ro
gr

am
ic

  o
r

no
n-

pl
eu

ro
gr

am
m

ic

N
o.

 o
f S

ee
d 

C
oa

t
La

ye
rs

Malpighian
Cells

Ex
te

rn
al

ho
ur

gl
as

s 
ce

lls

Mesophyll

In
te

rn
al

ho
ur

gl
as

s 
ce

lls

M
uc

ila
ge

St
ra

tu
m

Li
gh

t L
in

e

Parenchyma Parenchyma + Resinoid Tissue

Th
ic

kn
es

s

N
o.

 o
f

M
es

op
hy

ll
la

ye
r

D
et

ec
tio

n

A
sp

ec
t o

f
R

es
in

oi
d

Ti
ss

ue

N
o.

 o
f

la
ye

rs

1 Pleurogramic Four + + + Thick 9 – 11 – – – +
2 " Two + + – " 11 – 14 – – – –
3 Non-pleurogramic " + + – " 15 – 18 – – – –
4 Pleurogramic Three – + + " 26 – 30 – – – –
5 " " + + + " " – – – –
6 Non-pleurogramic Two + + – " 11 – 14 – – – –

Character
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7 " " + + – " 9 – 11 – – – –
8 Pleurogramic " + + – Thin 7 – 9 + inner complete ring of mesophyll 4 – 6 –
9 Non-pleurogramic Four – + + Thick 9 – 11 – – – +
10 Pleurogramic Three + + + " 7 – 9 – – – –
11 " Two + + – " 30 – 38 – – – –
12 Non-pleurogramic Three + + + " 11 – 14 – – – –
13 " " + + + " " – – – –
14 Pleurogramic Four – + + " " – – – +
15 Non-pleurogramic Two + – – " " – – – –
16 Pleurogramic Four + + + Thick 11 – 14 – – – +
17 Non-pleurogramic Three + – + " 9 – 11 – – – –
18 Pleurogramic Two + + – " 4 – 6 + inner complete ring of mesophyll 4 – 6 –
19 Non-pleurogramic Four + + + " 9 – 11 – – – +
20 Pleurogramic " + + + Thin " – – – +
21 " Two – + – Thick 11 – 14 – – – –
22 " " + + – " 38 – 44 – – – –
23 Non-pleurogramic " – + – " 30 – 38 – – – –
24 " " + + – " 9 – 11 – – – –
25 " " + + – " 18 – 22 – – – –
26 Pleurogramic Four + + + " 9 – 11 – – – +
27 " " + + + " " – – – +
28 " Two + + – " 22 – 26 – – – –
29 " " + + – " 9 – 11 – – – –
30 " " + – – " 7 – 9 – – – –
31 Non-pleurogramic Three + + + " 15 – 18 – – – –
32 Pleurogramic Four + + + " 7 – 9 – – – +
33 Non-pleurogramic Two + + – " 15 – 18 – – – –
34 " " – + – " " – – – –
35 " Four – + + " " – – – +
36 " " + + + " 11 – 14 – – – +
37 Non-pleurogramic Two + + – Thick 15 – 18 + intermediate ring inside mesophyll 4 – 6 –
38 " " + + – Thin 9 – 11 + " 2 – 4 –
39 Pleurogramic Three + + + Thick 11 – 14 + patches inside mesophyll 4 – 6 –
40 Non-pleurogramic Two + + – " 22 – 26 + " 2 – 4 –
41 " " + + – " " – – – –
42 Pleurogramic four + + + " 18 – 22 – – – +
43 Non-pleurogramic Two + + – " 7 – 9 – – – –
44 Pleurogramic " + + – " 38 – 44 + intermediate ring inside mesophyll 7 – 10 –
45 " Three + + + " 30 – 38 + patches inside mesophyll 2 – 4 –
46 Non-pleurogramic Two + + – " 18 – 22 – – – –
47 Non-pleurogramic Three + + + Thin 4 – 6 + inner complete ring of mesophyll 7 – 10 –
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Table 6. Molecular weight of the recorded seed protein bands of the studied taxa.
Taxa are arranged according to their numbers in table 2. The presence or absence of

each band were treated as a binary character in a data matrix (code 1 and 0
respectively)

Band
No.

MW
KD

0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4
1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7

01 306 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
02 205 1 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
03 202 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04 144 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05 120 1 0 0 0 0 0 0 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
06 115 0 1 0 0 0 0 0 0 0 0 0 1 0 0 1 0 1 1 1 1 1 0 0 0 1 0 0 1 0 0 0 0 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0
07 108 1 0 0 0 1 1 0 1 1 0 0 1 1 1 1 1 1 1 1 1 0 0 1 0 1 0 0 1 0 0 0 0 1 1 0 0 0 0 1 0 1 0 1 0 0 0 0
08 102 0 1 0 1 0 0 0 0 0 0 0 1 0 1 0 1 0 0 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
09 98 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 1 1 0 1 0 0 0 0 0 0
10 90 1 0 1 0 1 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 1 0
11 80 1 0 1 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12 78 0 1 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 1 1 1 1 0 1 1 0 0 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0
13 64 0 0 0 0 0 1 0 1 1 1 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
14 58 0 0 0 0 0 0 0 1 1 0 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0
15 52 1 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 1 0 1 0 1 1 1 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 1
16 48 1 0 0 0 1 1 1 0 0 0 0 0 1 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 0 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1
17 47 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 1 1 1 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0
18 45 0 0 0 0 1 1 1 1 1 1 1 0 0 1 0 0 1 1 0 0 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1
19 42 0 1 0 0 1 1 0 1 1 1 0 1 1 0 0 1 1 1 1 1 1 0 0 1 1 0 1 0 0 0 0 0 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0
20 38 1 0 1 0 0 0 1 1 1 1 0 1 0 1 0 1 1 1 1 0 1 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0
21 37 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22 36 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
23 35 1 0 1 0 0 0 0 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 1 0 0 0 1 0 0 0 0 0 1 0 0 0 1 1
24 34 0 0 0 1 0 0 1 0 0 0 0 1 1 0 0 1 1 0 1 1 1 1 0 0 1 0 0 1 1 1 1 1 1 1 1 0 0 1 1 1 1 0 0 1 1 1 1
25 33 1 1 1 1 1 1 1 1 1 1 0 1 0 1 0 1 1 0 0 1 1 1 1 0 0 0 1 1 0 1 0 0 1 1 0 1 1 0 0 0 0 0 0 1 0 1 1
26 32 1 1 1 0 1 1 1 0 1 1 0 0 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 0 0 0 0 1 1 0 1
27 31 1 1 1 1 0 0 0 0 1 0 0 0 1 1 1 1 1 0 1 1 1 1 0 0 1 0 0 0 1 1 0 0 0 0 1 0 1 1 1 0 0 0 0 1 1 0 1
28 30 0 0 0 0 1 1 1 1 1 1 0 1 0 1 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 1 1 1 1 1 0 0 0 0 0
29 29 1 0 1 0 0 0 0 0 1 1 0 1 1 0 1 0 0 0 0 1 0 1 0 0 1 0 0 0 1 0 1 0 0 0 0 0 1 1 0 1 1 1 0 0 0 0 0
30 27 1 0 1 1 1 1 0 0 1 0 0 1 0 1 0 0 0 0 0 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 0 0 0 1
31 25 0 0 0 0 0 0 0 0 1 0 0 1 1 1 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 1 0 0 1 0 0 1 1 0 0
32 24 0 0 0 0 1 1 0 0 0 0 0 1 0 1 0 1 1 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0
33 23 0 0 0 1 1 0 1 0 1 0 0 1 1 0 1 0 0 0 0 1 1 1 0 0 0 0 0 0 1 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0
34 22 1 1 1 0 1 0 0 0 1 0 0 1 0 0 0 1 1 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0
35 20 0 0 0 1 0 0 0 1 1 0 0 1 1 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0
36 18 0 0 0 0 0 0 0 0 1 0 0 1 0 1 0 0 1 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
37 15 0 0 1 1 0 0 0 0 1 0 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0 1 1 1 1 0 0 1 1 1 0 0 0 0 0 0 0 0 1 1 0 1
38 12 0 0 0 0 1 1 0 0 1 1 0 0 1 1 0 1 1 1 1 0 0 0 1 1 1 0 1 1 0 1 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0
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Table 7. Proposed treatment of mimosoideae based on numerical analysis of 257
macro-, micromorphology of whole plant and seed protein attributes,

Series Group Taxa under investigation

S1

Gr. 1 01- Acacia auriculiformis
Gr. 2 06- Acacia cultriformis

07- A. dealbata
Gr. 3 36- Acacia verticillata
Gr. 4 16- Acacia leiocalyx
Gr. 5 17- Acacia leptoloba

19- A. macradenia
Gr. 6 24- Acacia perangusta

26- A. podalyriifolia
27- A. retinodes

Gr. 7 28- Acacia salicina
Gr. 8 10- Acacia falciformis
Gr. 9 25- Acacia peuce
Gr. 10 09- Acacia elongata

14- A. howittii
21- A. muelleriana

Gr. 11 12- Acacia glaucophylla
20- A. mearnsii

Gr. 12 08- Acacia decurrens
18- A. longifolia

S2

Gr. 13 02- Acacia boliviana
03- A. caven
13- A. horrid

Gr. 14 33- Acacia tortilis subsp. raddiana
34- A. tortilis subsp. Tortilis

Gr. 15 04- Acacia choriophylla
22- A. nilotica subsp. nilotica
11- A. farnesiana

Gr. 16 29- Acacia saligna
30- A. seyal
32- A. terminalis
31- A. sieberiana
35- A. verniciflua

Gr. 17 37- Albizia amara
47- Leucaena leucocephala

Gr. 18 39- Albizia julibrissin
41- Al. procera

Gr. 19 44- Enterolobium contortisiliquum
45- E. timbouva

Gr. 20 23- Acacia oerfota
Gr. 21 05- Acacia cornigera

43- Dichrostachys cinera
Gr. 22 38- Albizia gamblei

40- Al. lebbeck
Gr. 23 42- Calliandra haematocephala
Gr. 24 46- Faidherbia albida
Gr. 25 15- Acacia laeta
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Plate I. Text Figs. a-o. Microphotographs of the major seed surface sculpture (SEM).
a: Falsifoveate, b: Falsifoveate-Colliculate, c: Ocellate, d: Pusticulate, e: Reticulate,
f: Reticulate-Favulariate, g: Reticulate-Foveate, h: Reticulate-Rugose. i: Reticulate-

Ruminate, j: Rugose, k: Ruminate, l: Scalariform, m: Sulcate, n: Tuberculate, o:
Verrucat
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Plate II. Text Figs. a-h. Microphotographs of seed anatomy. a: Pleurogrammic seed;
b: Non-pleurogrammic seed; c: Mucilage stratum present; d: Mucilage stratum

absent; e: Malpighian cells with light line; f: Malpighian cells without light line; g:
Resinoid tissue (patches); h: Resinoid tissue (inner ring of mesophyll). i: Resinoid
tissue (Patches); j-l: Seed coat with two layers; m: Seed coat with three layers; n:

Seed coat with four layers
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Plate III. Photographs of polyacrylamide gel illustrating electrophoretic band profiles
of seed proteins of the studied taxa. KD: kilodalton; M: Marker; MW: Molecular weight.
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Fig. 1. Dendrogram based on 256 attributes of macro and micromorphology (whole
plant and seeds) as a mean of seed protein pattern, illustrating average of taxonomic

distance between the studied taxa of Mimosoideae
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4. CONCLUSION

The present study confirmed the view of [39] whereas there is no difference of opinion about
the phyletic position of the Acacieae is always considered a link between Mimoseae and
Ingeae. However different affinities of the genus Acacia taken as a natural unit have been
suggested [39,40]. The tribe Mimoseae represents the polymorphic and older core of the
subfamily and has significantly higher seed diversity, sometimes even with a single genus.
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