A molecular phylogeny of the Acacias of the KNP
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Acacia treated as a
single genus

Acacia
subgenus Phyllodineae

Subgenus Acacia

Subgenus Aculeiferum
section Spiciflorare
section Filicinae

“Acacia coulteri” group:

Acacia treated as
multiple genera

Acacia

Vachellia

Senegalia
Acaciella

Mariosousa




Aims of the project

To produced a molecular phylogenetic tree of Acacia species
and close relatives occurring in the Kruger National Park



Material and Methods

Number of samples = 109

matK/trnK; trnL-F; psbA-trnH

Maximum Parsimony & Bayesian Analysis



TL=2225 steps

Cl=0.7
RI=0.8

98

Acacia permixta
Acacia exuvialis
Acacia karroo
Acacia borlea
Acacia swazica
Acacia xanthophloea
Acacia davyi
Acacia tortilis
Acacia luederetzii var retinens
Acacia robusta subsp clavigera
Acacia grandicornuta
Acacia gerrardi
Acacia sieberiana var woodii
Acacia nilotica
Vacheliia pennatula
Vachellia campechiana
Vachellia collinsii
Vachellia farnesiana
Vachellia constricta
Vachellia schotii
Vachellia vernicosa
Acacia burkeii
Acacia nigrescens
Acacia welwitschii subsp delagoensis
Acacia erubescens
Acacia polycantha
Acacia senegal subsp leiorachis
Acacia senegal var rostrata
Acacia modesta
Acacia caffra
[ Acacia
99 L— Acacia macrostachya
Acacia catechu
Acacia brevispica
100 Acacia schweinfurthii
Senegalia polyphylla
Senegalia picachensis
Senegalia gaumeri
Senegalia giliesii
96 Senegalia wrighti
5 Senegalia roemeriana
61 Senegalia berlandieri
Senegalia sororia
1001 Acaciella glauca
100 17: Acaciella angustissima var angustissim
Acaciella boliviana
Acacia melanoxylon
Acacia mearnsii
Acacia elata
Acacia tumida
Acacia colei
Acacia translucens
Acacia lycopodifolia
Acacia spinescens
Acacia ampliceps
Paraserianthes lopantha
Harvadia pallens
Havardia albicans
Ebenopsis ebano
Albizia kalkora
Albizia sinaloensis
Enterolobium contortisiliquum
Enterolobium cyclocarpum
Cathormion umbellatum
Inga edulis
Zygia lathetica
Samanea saman
Lysiloma acapuicensis
100 Lysiloma tergeminum

[ Chioroleucon mangense

——— panarchidendron pruinosum

100 — Faidherbia albida
Zapoteca tetragona
Mariosausa coulteri
59 Mariosousa dolichostachya
100 Mariosousa usumacintensis
69 Mariosausa acatlensis
m: Mariosousa salazari
67 Mariosousa willardiana
Mimosa tenuifiora.
Piptadenia peruviana
Piptadenia minutifiora
Piptadenia stipulacea
Pseudopiptadenia contorta
95 Pseudopiptadenia suaveolens
Stryphnodendron porcatum
85 100 Stryphnodendron rotundifolium
Parapiptadenia rigida
100 Parapiptadenia pterosperma
Microlobius foetidus
colubrine
Calliandropsis nervosus
99 Gagnebina bakoliae
Alantsilodendron pilosum
71 Dichrostachys richardiana

093]
78

69

Prosopis glandulosa var torreyana
063 99 Prosopis pallida

Desmanthus bicornutus
97 Desmanthus cooleyi
54 Leucaena leucocephala
97 Leucaena retusa
Neptunia
1.00 — pavonina

100 '— piptadeniastrum africanum

Newtonia

Newtonia

Vachellia

Senegalia

Acaciella

Acacia

Ingeae

Mariosousa

Mimosea




TL=2225 steps
Cl=0.7
RI1=0.8

—104
100

98

100

_17.?1:\_:

74

69

093
78

100

67

100 100
75 ”
100
100
96
57
61
100
100

100

—

Acacia permixta

Acacia exuvialis

Acacia karroo

Acacia borlea

Acacia swazica

Acacia xanthophloea
Acacia davyi

Acacia tortilis

Acacia luederetzii var retinens
Acacia robusta subsp clavigera
Acacia grandicomuta
Acacia gerrard

Acacia sieberiana var woodi
Acacia nilotica

Vachellia pennatula
Vachellia campechiana
Vachellia collinsii

Vachellia famesiana
Vachellia constricta
Vachellia schottii

Vachellia vernicosa

Acacia burkeii

Acacia nigrescens

Acacia welwitschii subsp delagoensis
Acacia erubescens

Acacia polycantha

Acacia senegal subsp leiorachis
Acacia senegal var rostrata
Acacia modesta

Acacia caffra

Acacia ataxacantha

Acacia macrostachya
Acacia catechu

Acacia brevispica

Acacia schweinfurthii
Senegalia polyphylla
Senegalia picachensis
Senegalia gaumeri
Senegalia gillesii

Senegalia wrightii

Senegalia roemeriana
Senegalia berlandieri
Senegalia sororia

Acaciella glauca

Acaciella angustissima var angustissima
Acaciella boliviana

Acacia melanoxylon

Acacia mearnsii

Acacia elata

Acacia tumida

Acacia colei

Acacia translucens

Acacia lycopodiifolia

Acacia spinescens

Acacia ampliceps.
Paraserianthes lopantha
Harvadia pallens

Havardia albicans
Ebenopsis ebano

Albizia kalkora

Albizia sinaloensis
Enterolobium contortisiliguum
Enterolobium cyclocarpum
Cathormion umbellatum
Inga edulis

Zygia lathetica

Samanea saman

Lysiloma acapulcensis
Lysiloma tergeminum
Chloroleucon mangense

100

p/ B A

82

100

o 100

75

69
67

albida
Zapoteca tetragona
Mariosausa coulteri
Mariosousa dolichostachya
Mariosousa usumacintensis
Mariosausa acatlensis
Mariosousa salazari
Mariosousa willardiana
Mimosa tenuiflora
Piptadenia peruviana
Piptadenia minutifiora
Piptadenia stipulacea
Pseudopiptadenia contorta
Pseudopiptadenia suaveolens
Stryphnodendron porcatum
Stryphnodendron rotundifolium
Parapiptadenia rigida

Pararchidendron prwsum

Microlobius foetidus

100

colubrine
Calliandropsis nervosus
Gagnebina bakoliae
Alantsilodendron pilosum
Dichrostachys richardiana
Prosopidastrum mexicanum
Prosopis glandulosa var torreyana
Prosopis pallida
Desmanthus bicormnutus
Desmanthus cooleyi
Leucaena leucocephala
Leucaena retusa
Neptunia monosperma

pavonina

100

Piptadeniastrum africanum
Newtonia buchananii
Newtonia hildebrandtii

Position of Faidherbia



Acacia nilotica

Vachellia

1.0 — Acacia permixta

71 — Acacia exuvialis

1.0 —— Acacia karroo

‘ 1.0 o4 10 L Acacia borlea

99 7 [} SE— Acacia swazica
0.93

71

Acacia xanthophloea

Acacia davyi
Acacia tortilis

AFRICAN

7 7 Acacia luederetzii var retinens

1.0 0.99 —_— A i busta subsp clavigera
Clade A caciaro p g
1.0 1.0 7

98

—— Acacia grandicornuta
Acacia gerrardi

Acacia sieberiana var woodii
1.0 —— Vachellia pennatula

1.0 | 98 L— vachellia campechiana

70 L—— vachellia collinsii

Vachellia farnesiana

0.94
W 10 Vachellia constricta
81 — Vachellia schottii

—— Vachellia vernicosa

Acacia nilotica Acacia karroo Acacia xanthophloea Acacia tortilis



VaChe”ia Acacia nilotica

1.0 — Acacia permixta

71 — Acacia exuvialis

1.0 —— Acacia karroo

1.0 54 1.0 ; —— Acacia borlea

99 7 £} SE— Acacia swazica
0.93

71

Acacia xanthophloea

Acacia davyi
Acacia tortilis

7 7 Acacia luederetzii var retinens

1.0 0.99 —— Acacia robusta subsp clavigera
Clade A pclavig
100 1.0 10[ @

98

—— Acacia grandicornuta

Acacia gerrardi

Acacia sieberiana var woodii
1.0 —— Vachellia pennatula

1.0 | 98 L— vachellia campechiana

70 L—— vachellia collinsii

0.94 Vachellia farnesiana

66 10 — Vachellia constricta

81

— Vachellia schottii

7 —— Vachellia vernicosa

Straight thorns,

paired at the nodes j§ Straight and recurved thorns, paired at the nodes




Senegalia

1.0

93

0.97
66

0.97
57
0.68 10 =
: 90
< 78 L
1.0
/10Y °° 1.0 —
NL0O/ 99 —
Lo
1.0 1.0 700
=e 77
¢ 1.0
— 100
(10)
\96 / 10 —L—
1.0 [57
61

Acacia brevispica

Acacia burkeii
Acacia nigrescens
Acacia welwitschii subsp delagoensis

Acacia erubescens
Acacia polycantha

Acacia senegal subsp leiorachis
Acacia senegal var rostrata
Acacia modesta

Acacia caffra

Acacia ataxacantha

Acacia macrostachya

Acacia catechu
Acacia brevispica

Acacia schweinfurthii
Senegalia polyphylla
Senegalia picachensis
Senegalia gaumeri
Senegalia gilliesii
Senegalia wrightii
Senegalia roemeriana
Senegalia berlandieri
Senegalia sororia

Acacia caffra

c
@©
[
<
o3
c
@©
O
<

American & African




Senegalia
1.0 [ Acacia burkeii

93 _O_Q_Z': Acacia nigrescens

66 Acacia welwitschii subsp delagoensis
Acacia erubescens
0.97 Acacia polycantha

57 _ZL.D_: Acacia senegal subsp leiorachis
0.68 1.0 20 Acacia senegal var rostrata
10 ¢ 78 L————— Acacia modesta
99 Acacia caffra
1.0 1.0 [ Acacia ataxacantha
100 99 L—— Acacia macrostachya
Acacia catechu

1.0 Acacia brevispica
1.0 Moo —

Acacia schweinfurthii

Clade B ]%50 77 L——— Senegalia polyphylla
1.0 — Senegalia picachensis
100 Senegalia gaumeri
1.0 Senegalia gilliesii

Senegalia wrightii
96 1.0 _: Senegalia roe?neriana
1.0 57 b——— Senegalia berlandieri
61 Senegalia sororia

In threes at the nodes
nodes

Scattered irregularly
along the internodes




Senegalia

10 Acacia burkeii
g3 L0.97 Acacia nigrescens
E: Acacia welwitschii subsp delagoensis

( Acacia erubescens
0.97 Acacia polycantha

57 Acacia senegal subsp leiorachis
Q%% N o A

90 Acacia senegal var rostrata
10 78 —— Acacia modesta

99 Acacia caffra

1.0 1.0 [ Acacia ataxacantha

100 99 Acacia macrostachya
Acacia catechu

_]__Q_: Acacia brevispica

100 Acacia schweinfurthii
Clade B ]%g 7 — Senegalia polyphylla
41._0_': Senegalia picachensis
100 Senegalia gaumeri
10 Senegalia gilliesii
Senegalia wrightii
96 1.0 _: Senegalla roe?nerlana
1.0 57 —_______ Senegalia berlandieri
61 Senegalia sororia

| capitate | spicate




1.0 Acaciella glauca

1(')0 \7‘: Acaciella angustiissima I AcaC | 6| | a
1.0

Acaciella boliviana

Acacia melanoxylon
E Acacia mearnsii
1.0 100 Acacia elata
92 1

Acacia tumida
1.0 848@ Acacia colei AC acla
82 65 Acacia translucens
0.93 Acacia lycopodiifolia
% Acacia spinescens
89 Acacia ampliceps

Paraserianthes lopantha
1.0 1.0 Harvadia pallens

76 1.0 IW: Havardia albicans

100 L Ebenopsis ebano

Albizia kalkora

99 Albizia sinaloensis
1.0 Enterolobium contortisiliquum

100 Enterolobium cyclocarpum

Cathormion umbellatum I n g eae
Inga edulis
{ Zyqgia lathetica

1.0 Samanea saman
7{@ Lysiloma acapulcensis
100 Lysiloma tergeminum

1.0 Chloroleucon mangense
59 Pseudosamanea guachapele

(l— Pararchidendron pruinosum

1.0 —— Faidherbia albida
82 L Zapoteca tetragona
Mariosausa coulteri
1.0

1.0 Mariosousa dolichostachya
1.0 9|10 100 Mariosousa usumacintensis
: 69 Mariosausa acatlensis

0.88 —— Mariosousa salazari
67 L—— Mariosousa willardiana

Acacia glauca Mariosousa coulteri Inga edulis



Conclusions

(1) Polyphyly of Acacia s.l. and that it be split into at least five genera

Vachellia

Senegalia

Acaciella

Acacia

Ingeae

Mariosousa

Mimoseae

Mimoseae

Mimoseae



Conclusions

Vachellia

Senegalia

Acaciella

Acacia

Ingeae

Mariosousa

Mimoseae

Mimoseae

Mimoseae



Conclusions

Vachellia

Senegalia

Acaciella

Acacia

Ingeae

Mariosousa

Mimoseae

Mimoseae

Mimoseae



Conclusions

(1) Polyphyly of Acacia s.l. and that it be split into at least five genera

(2) Faidherbia albida is placed in Ingeae

(3) For the study of the Acacia’s of the Kruger National Park the following
transfers are proposed:



Proposed combinations for the Acacias of the

Kruger National Park.

SENEGALIA VACHELLIA

Senegalia burkei Vachellia borleae
Senegalia brevispica Vachellia exuvialis
Senegalia caffra Vachellia davyi
Senegalia erubescens Vachellia gerrardii
Senegalia polyacantha Vachellia grandicornuta
Senegalia nigrescens Vachellia karroo
Senegalia senegal var. leiorachis Vachellia luederetzii var. retinens
Senegalia senegal var. rostrata Vachellia nilotica
Senegalia schweinfurthii Vachellia permixta
Senegalia welwitschii subsp. delagoensis Vachellia robusta subsp. clavigera
Vachellia sieberiana var. woodii
Vachellia swazica
Vachellia tortilis
Vachellia xanthophloea




Future Work

(1) Broader sampling of African species:
— southern African species (+ 90%)
— east Africa
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Future Work

(2) Additional nuclear gene (ITS) to resolve the
relationships within Senegalia and Vachellia
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