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** Africa is the largest fragment of Gondwanaland.
After nearly 200 million years of stability,
between 270 and 200 million years ago, it started
to drift apart.

* Unlike other parts of Gondwana, Africa

. . . i TRIASSIC
maintained a relatively stable position on the 200 million years ago

globe and hence had a relatively stable climate.

% Main geomorphic features are vast alluvial
basins and plains and complex system of rivers
and streams - Nile, Zaire, Niger, Zambezi — and
the Great Rift Valleys.



https://en.wikipedia.org/wiki/File:Laurasia-Gondwana.svg

The Great Rift Valley
in East Africa




). Great Rift Valley - the largest, lo
most conspicuous feature of their kind on Earth.

3700 miles (ca. 6000 Km) long from
the Afar Depression in the Horn of
Africa to the mouth of the Zambezi
river in Mozambique

Ranges from salt flats at 175 m below
sea-level to 5895 m (Kilimanjaro)
Great Rift Valleys are visible from outer
space.

Along the rifts, there are many
volcanoes — Elgon, Aberdare, Kenya,
Kilimanjaro, Meru.

(Pavitt, 2001)
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%34 hot spots of biodiversity in the world

“ Three of them are in tropical East Africa

The Eastern Afromontane
The Coastal Forests of Eastern Africa

The Horn of Africa
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_temperate steppe

Equator -
subtropical rainforest &
Mediterranean
monsoon forest
arid desert
xeric shrubland ‘

dry steppe
semiarid desert

grass savanna
tree savanna

subtropical dry forest
tropical rainforest
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egetations in TE Africa

Savanna Savanna
Grass Savanna

Tree Savanna
Seasonal tropical rainforest

Montane forest
Evergreen forest

Deciduous forest

Alpine bush

Alpine grassland (Moorland)

Swamp

Mangroves
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Plectranthus caninus




Tree Savanna in Tarangire National Park







Savanna is the home of many big animals
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*» Gaint Ficus tree
in seasonal
tropical rainforest
at the low
altitude of Mt.
Meru



The road condition in the
seasonal rainforest is usually terrible




Montane forest (Mt K¢ 200-2800 m)

Evergreen forest

Podocarpus latifolius




Montane forest (Mt Meru)
Deciduous forest

Hagenia forest on Mt. Meru (2500-3800 m)




“* Hagenia abyssinica, the
main tree of the
temperate forest on the
high mountains




Umbilicus botryoides( Crassuléceae) Disperis kilimanjarica (Orchidaceae)

Moist condition under Hagenia forest Epiphytic plants on Hagenia trees
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Erica arborea
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Hypericum revolutum




Alpinebush
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Cliffortianitidula-Rosacgae %" Struthiola thomsonn'r-\;l‘hymelaeaceae




pine grassland (Moorland) (Mt Kenya, 3400-4600 m)
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Alpine grassland

Dendrosenecio keniensis

Alpine grassland (Moorland) on Mt. Kenya (3200-
4600m)




Alpine grassland

Alpine grassland on Mt. Kenya (320-4600m)
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. : - y q ’ . -a, Teleki Valley, on
M ' , of the same patch of afroalpine vegetation in July 1048 (4) and November 1967 (B) on Mt Kenya, v
ik e i O{lfélghom of Teleki Tarn, altitude 4,200 m. Photographed by mysclf (4) and T. Grawé (B).

Growth speed is very low, it took Dendrosenecio keniodendron 19 years to
grow up for 45 cm, average growth rate is 2.5cm/year.(Herdberg, 1969)







Lobelia deckenii on Mt. Kenya




Lobelia deckenii
(Campanulaceae)
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Lobelia telekii on
Mt. Kenya
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Malachite sunbird is
visiting the
Inflorescence of
Lobelia telekii
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Lobelia rhynchopetalum Hemsl. On Mt. Bale




Mt. Kenya
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3,000 species are endemic (in 104

& | families, 626 genera):

Euphorbia (Euphorbiaceae)
Crotalaria (Fabaceae)
Impatiens (Balsaminaceae)
Aloe (Asphodelaceae)
Polystachya (Orchidaceae).

700 species are succulent
Euphorbia (Euphorbiaceae)
Aloe (Asphodelaceae)
Ceropegia (Apocynaceae)
Sansevieria (Asparagaceae)
Kalanchoe (Crassulaceae




4. Inventory Incompleteness & Priority Collecting in
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Inventory Incompleteness riority Collecting in al East Affica

(a) Collection density (b)  Predicted species richness (c) Inventory incompleteness
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Geographical patterns of collection density (a), where white squares denote no collection data; (b) predicted species
richness, including the data predicted by Maxent software and all recorded data (de-duplication); (c) inventory
incompleteness of tropical East Africa based on grids of 0.25° X0.25° .
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Geographical patterns of weighted species richness (a) and (b) collection priority; (c)
Geographical distance of priority collection center (Cpri > 3000)

% The results showed that the spatial distribution pattern of collection density and
species richness is very uneven in tropical East Africa, with 16 % of regions having
zero-collection, and more than half of the regions having inventory incompleteness.
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1821 IUCN Red List species in TEA In 653 genera
and 162 families. 538 threatened species.

Current 2050 2070

Changes in the IUCN Red List categories for the TEA
plants over time
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Mt. Kenya, Aberdare National Park,
Nairobi National Park, Mt.Suswa Conser, -
Cherangani Hills, Mombasa Area, Malindi, Lake » Kmsgasa
Victoria (Kisii. Kisumu, Amagoro). Naivasha,
Kisumu, Busia, Meru, Nakuru.
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Mt. Meru , Mt.Kilimanjaro , Tarangire

National Park, Malagarasi River.
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Chilimo Forest, Menagesha Suba National Forest, %o

Wenchi CraterLake, Bale Mountain, Turkana Lake, b
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Lake Tangayika (Tanzania, Congo Democratic Repulic,

Burundi, Zambia).
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 Achievement of Plant Diversity Surveys

IN Africa

1. More than 40 surveys have been performed (20 in tropical
East Africa);

2. More than 11,000 specimens including ca. 5000 species have
been collected;

3. 14 new taxa of plant have been named and published;

4. Two books including ‘Common plants of Kenya’ and “Field
Guide to Wild Plants of Africa: Mt. Kenya’ have been
published;

5. Two volumes of ‘Flora of Kenya’ including Rubiaceae and
Orchidaceae have been compiled and will be published soon.
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Polystachya danieliana sp. nov.

Kenia i2019l
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Peponium elgonensis Zehneria monocarpa
Sp. nov. SPp. NOv.

Kenya (2020) Kenya (2020)



100 — Croton goudotii
— Croton mongue

99 L Croton scoriarum

C. adenophorus (Van Ee 1141)

— Croton bathlanus

Croton menabeensis

Croton kinondoensis

Croton mayottae (Barthelat 225)

Croton mayottae (Pascal 915)

Croton mayottae (Hladlk 6558)

Croton adenophorus (Van Ee 2291)

Croton sahafariensis

Croton nudatus
Croton nobilis

Croton confertus
Croton scheffleri
Croton megalocarpus
Croton jatrophoides
Croton megalobotrys

Croton tiglium

100

Croton stellatopilosus

4

Croton glabellus

0.005 substitutions/site

Croton kinondonesis G.W. Hu,
V.M. Ngumbau & Q.F. Wang.
found in coastal forest of Kenya

Northern Madagascar

Croton appertii §
Croton muricatus rgb
Croton farinosus 3
Croton decaryi 3
C. myriaster g

= L

Croton regeneratrix s
Croton crocodilorum 3
100 Croton menyhartii

WIOR Clade 84 g
Croton dichogamus
Croton pseudopulchelius

Croton phebalioides

Croton astroites

Mongue
Group

Adenophorus Group

*Taxa in orange are from the New World, in red from
Asia and Australia, in green from continental Africa, and
in blue from Madagascar and the Comoro Islands.

W Kaya Kinondo,
Kenya

AOMOoros

Madagascar
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Gastrodia elatoides sp. nov. found in Madagascar (2020)
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Hydrostachys flabellifera sp. nov.

found in Madagascar (2020)
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*» Flora of Kenya is planned to record all
the vascular plants of about 7000 to
8000 species in Kenya. It will be
published online one family by one
family at first. Then hard copies will be
published in 31 volumes. The whole
project is planned to last for 10 to 15
years. In this book, all the families,
genera and species will be revised; the
arrangement will be based on the latest
APG system; photographs will be used
to show the important morphological
characters of the plants and the
interspecific differences.
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Volume 23: Rubliaceaec

Rubiaceae in Kenya : 3 subfamilies , 21 tribes , 83 genera , 263
species (inculding subspecies and varieties )

Color plates for 158 species
Line drawings for 50 species

Genus Number of species
Pavetta 24
Psychotria 24
Oldenlandia 23
Galum 14
Vangueria 12
Spermacoce 10

The genera with more 10 species in Kenya
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Volume 2

Subfamily

Rubioideae Urophylleae 1

Rubioideae Lasiantheae 1

Rubioideae Craterispermeae 1

Rubioideae Psychotrieae 4

Rubioideae Knoxieae 10

Rubioideae Spermacoceae 15

Rubioideae Anthospermeae 1

e 21 Tribes of
Rubioideae Rubieae 2

Cinchonoideae Hymenodictyeae 1 . ]
Cinchonoideae Naucleeae 4 R b

Cinchonoideae Guettardeae 1 u I a C e a e I n
Ixoroideae Mussaendeae 3

Ixoroideae Crossopterygeae 1 K

Ixoroideae Ixoreae 1 e n y a
Ixoroideae Vanguerieae 11

Ixoroideae Coffeeae 4

Ixoroideae Octotropideae 7

Ixoroideae Sherbournieae 2

Ixoroideae Pavetteae 7

Ixoroideae Gardenieae 5




Rubiaceae

Rubiaceae
Rubiaceae
Rubiaceae
Rubiaceae
Rubiaceae
Rubiaceae
Rubiaceae
Rubiaceae
Rubiaceae
Rubiaceae
Rubiaceae

Pentas
Pentas
Pentas
Pentas
Pentas
Pentas
Pentas
Pentas
Pentas
Pentas
Pentas
Pentas

decora

longiflora
longiflora

schimperana

arbensis
lanceolata
wyliei
pubiflora

SUSWAEnSIs

canzibarica

bussei
parvifolia

Dolichopentas
Dolichopentas
Phyllopentas
Phyllopentas
Pentas

Pentas

Pentas

Pentas

Pentas

Pentas
Rhodopentas
Rhodopentas

Dolichopentas decora (S.Moore) Kdrehed & B.Bremer
Dolichopentas longiflora (Oliv.) Kdrehed & B.Bremer
Phyllopentas elata (K.Schum.) Kdrehed & B.Bremer
Phyllopentas schimperi (Hochst.) Y.D. Zhou, comb. nov.
Pentas arvensis Hiern

Pentas lanceolata (Forssk.) Deflers

Pentas micrantha subsp. wyliei (N.E.Br.) Verdc

Pentas pubiflora S. Moore

Pentas suswaensis Verdc.

Pentas zanzibarica (Klotzsch) Vatke

Rhodopentas bussei (K. Krause) Kdrehed & B.Bremer
Rhodopentas parvifolia (Hiern) Kdrehed & B.Bremer

Revisions on the genus of Pentas in Rubiaceae

POWO ; Tropicos ; IPNI ; Taxon, Karehed & Bremer, 2007.
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Rubiaceae

Rubiaceae
‘Rubiaceae
Rubiaceae

Rubiaceae

Rubiaceae

Rubiaceae

Kohautia

Kohautia
Kohautia
Kohautia

Kohautia
Kohautia
Kohautia

5: RUL

aspera
caespitosa
coccinea
longifolia
obtusiloba
prolixipes

virgata

Kohautia
Kohautia
Kohautia
Cordylostigma
Cordylostigma
Cordylostigma
Cordylostigma

Kohautia aspera (B.Heyne ex Roth) Bremek

Kohautia caespitosa Schnizl

Kohautia coccinea Royle

Cordylostigma longifolium (Klotzsch) Groeninckx & Dessein
Cordylostigma obtusilobum (Hiern) Groeninckx & Dessein
Cordylostigma prolixipes (S.Moore) Groeninckx & Dessein
Cordylostigma virgatum (Willd.) Groeninckx & Dessein

Revisions on the genus of Kohautia in Rubiaceae

POWO ; Tropicos ; IPNI ; Taxon, Karehed & Bremer, 2007.
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Oldenlandia
Oldenlandia
Oldenlandia
Oldenlandia
Oldenlandia
Oldenlandia
Oldenlandia
Oldenlandia
Oldenlandia
Oldenlandia
Oldenlandia
Oldenlandia
Oldenlandia
Oldenlandia
Oldenlandia
Oldenlandia
Oldenlandia

goreensis Edrastima
lancifolia Scleromitrion
affinis Oldenlandia
capensis Oldenlandia
corymbosa Oldenlandia
borrerioides  Oldenlandia
fastigiata Oldenlandia
friesiorum Oldenlandia
herbacea Oldenlandia
ichthyoderma  Oldenlandia
johnstonii Oldenlandia
monanthos Oldenlandia
richardsonioides Oldenlandia
rosulata Oldenlandia
rupicola Oldenlandia
scopulorum  Oldenlandia
wiedemannii  Oldenlandia

Edrastima goreensis (DC.) Neupane & N.Wikstr.
Scleromitrion lancifolium (Schumach.) Y.D. Zhou comb. nov.
Oldenlandia affinis (Roem. & Schult.) DC.
Oldenlandia capensis L.f.

Oldenlandia corymbosa L.

Oldenlandia cryptocarpa Chiov.

Oldenlandia fastigiata Bremek

Oldenlandia friesiorum Bremek

Oldenlandia herbacea (L.) Roxb

Oldenlandia ichthyoderma Cufod.

Oldenlandia johnstonii (Oliv.) K.Schum. ex Engl.
Oldenlandia monanthos (Hochst. ex A.Rich.) Hiern
Oldenlandia richardsonioides (K.Schum.) Verdc.
Oldenlandia rosulata K.Schum

Oldenlandia rupicola (Sond.) Kuntze

Oldenlandia scopulorum Bullock

Oldenlandia wiedemannii K.Schum

Revisions on the genus of Oldenlandia in Rubiaceae

« POWO ; Tropicos ; IPNI ; Taxon, Neupane et al., 2015
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Canthium
Canthium
Canthium
Canthium
Canthium
Canthium
Canthium
Canthium
Canthium
Canthium
Canthium
Canthium
Meyna

keniense
kilifiense
lactescens

peteri

pseudoverticillatum Afrocanthium

dyscriton
fadenii

mombazense

pseudosetiflorum

setiflorum

glaicum

oligocarpum

tetraphylla
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Afrocanthium
Afrocanthium
Afrocanthium

Afrocanthium

Bullockia
Bullockia
Bullockia
Bullockia
Bullockia
Canthium
Canthium
Canthium

Afrocanthium keniense (Bullock) Lantz
Afrocanthium kilifiense (Bridson) Lantz
Afrocanthium lactescens (Hiern) Lantz
Afrocanthium peteri (Bridson) Lantz
Afrocanthium pseudoverticillatum (S.Moore) Lantz
Bullockia dyscritos (Bullock) Razafim. et al
Bullockia fadenii (Bridson) Rezafim. et al
Bullockia mombezensis (Baill,) Rezafim. et al
Bullockia pseudosetiflora (Bridson) Razafim. et al
Bullockia setiflora (Hiern) Razafim. et al
Canthium glaucum Hiern

Canthium oligocarpum Hiern

Canthium tetraphyllum (Schweinf. ex Hiern) Baill

Revisions on the genus of Canthium in Rubiaceae

POWO ; Tropicos ; IPNI ; Ann. Missouri Bot. Gard. , Razafimandimbison et al., 2009
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Lagynias

Pachystigma
Pachystigma

Rytigynia

Tapiphyllum

Vangueria
Vangueria
Vangueria
Vangueria

Vangueria

pallidiflora

loranthifolium

gillettii

induta

schumarmianum

apiculata
volkensii

infausta

Vangueria
Vangueria
Vangueria
Vangueria
Vangueria
Vangueria
Vangueria

Vangueria

madagascariensis Vangueria

randii

Vangueria

Vangueria pallidiflora (Bullock) Lentz

Vangueria loranthifolia K.Schum

Vangueria gillettii (Tennant) Lantz

Vangueria induta (Bullock) Lantz

Vangueria schumanniana (Robyns) Lantz

Vangueria apiculata K.Schum

Vangueria apiculatavar. volkensii Y.D. Zhou comb. nov
Vangueria infausta subsp. rotundata

Vangueria madagascariensis

Vangueria randii subsp. acuminata

Revisions on the genus of Vangueria in Rubiaceae

SEEZHE : POWO ; Tropicos ; IPNI ; Pl. Syst. Evol., Lantz & Bremer, 2005
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Rubiaceae
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Tarenna
Tarenna
Tarenna
Tarenna
Tarenna
Tarenna
Tarenna
Tarenna
Tarenna

drummondii
pavettoides
trichantha
graveolens
kibuwae
littotalis
nigrescens
supra-aillaris
wajirensis

Tarenna
Tarenna
Tarenna
Coptosperma
Coptosperma
Coptosperma
Coptosperma
Coptosperma
Coptosperma

Tarenna drummondii Bridson

Tarenna pavettoides subsp. friesiorum (K Krause) Bridson
Tarenna trichantha (Baker) Bremek

Coptosperma graveolens (S.Moore) Degreef
Coptosperma kibuwae (Bridson) Degreef

Coptosperma littorale (Hiern) Degreef

Coptosperma nigrescens Hook.f.

Coptosperma supra-axillare (Hemsl,) Degreef
Coptospermawajirense (Bridson) Degreef

Revisions on the genus of Tarenna in Rubiaceae

« POWO ; Tropicos ; IPNI ; Syst. Geogr. Pl., De Block et al., 2001



Volume 2:

Rubiaceae Phyllopentas Phyllopentas schimperi (Hochst,) ¥.D. Zhou, comb. nov. *
Rubiaceae Edrastima Edrastima goreensis (DC.) Neupane & N. Wikstr. var. trichocarpa (Bremek.) Y.D. Zhou, comb. nov.. |
Rubiaceae Scleromitrion Scleromitrion lancifolium (Schumach.) Y.D. Zhou, comb. nov.. !
Rubiaceae Scleromitrion Scleromitrion lancifolium (Schumach.) Y.D. Zhou var. scabridulum (Bremek.) Y.D. Zhou, comb. nov.. !
Rubiaceae Vangueria Vangueria apiculata var. volkensii Y.D. Zhou, comb. nov.. '

Other Revisions in Rubiaceae

« Phytotaxa, Zhou et al., 2020
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Merger of genera: ‘

1) Chaseella & Bulbophyllum (Pridgeon et al., 2014); 4 Habenaria 11l
2) Bonatea > Habenaria (Jin et al. 2017; Rascoti & Ale 2019);

3) Chamaeangis > Diaphananthe (Cribb & Carlsward 2012); Peristylus

4) Stolzia - Porpax (Ng & al. 2018); Diplomeris

5) Cribbia, Margelliantha > Rhipidoglossum (Farminh&o et al. 2108);

6) Pteroglossaspis = Orthochilus (Martos et al. 2014; Bone et al. 2015); —4 Habenaria Il
Separation or restoration of genera: _4 Habenaria |

1) Rhipidoglossum € Diaphananthe (Carlsward et al. 2006)

2) Orthochilus € Eulophia (Martos et al. 2014; Bone et al. 2015); 4 Bonatea

3) Kylicanthe € Diaphananthe (Dubuisson & Stévart 2018)
4) Sphyrarhynchus € Angraecopsis (Martos et al. 2018);

Habenaria sp. 1

Habenaria sp. 2

African—American—Asian clade

Jin et al. i2017i BMC Plant Bioloili
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" statistics:

< 3 subfamilies, 10 tribes, 12 subtribes, 48 genera, 303 species, 4
subspecies, 6 varieties

= 14 species with a single subspecies or variety in Kenya.
= 1 species cultivated and escaped: Vanilla planifolia

= Endemic: 13 species 2 subspecies

= 1 new subspecies

= 1 new record

= 15 taxa doubtful in Kenya

= 25 taxa with only a single collection in Kenya (including 7
taxa only known from the single type collection)

= 23 taxa (or more) needs lectotypification;
= 6 taxa (or more) needs neotypification
= 3 species lacking descriptions
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Endemic taxa: 12

* Ancistrorhynchus paysanii

s Angraecum keniae

¢ Bulbophyllum bidenticulatum subsp. joyceae
¢ Eulophia stricta

*» Habenaria keniensis

*» Habenaria kraenzlinii

* Habenaria thomsonii

¢ Holothrix pentadactyla

“* Microcoelia africana

¢ Microcoelia grahamii

% Platycoryne crocea subsp. keniensis
¢ Polystachya bella

* Polystachya danieliana

*» Polystachya teitensis

o RhiﬁidOﬁlossum montanum I

species 2 s
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Polystachya simplex Satyrium crassicaule

Plates with color photos covered

e Dl S
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Eulophia galeoloides
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Hand drawings will cover all the species without color photos
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Part hand drawings
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Examples of hand drawing
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Compilation finished::
Rubiaceae: will be published in 2021.
Orchidaceae: will be published in 2021.
Vitaceae: will be published in 2022.

e

*

e

%

e

*

4

L)

L)

» Compilation in process:

» Asteraceae: 1 volume will be finished in 2021, the other one will be
finished in 2022;

» Fabales: 1 volume will be finished in 2021, the other two will be finished in
2022 and 2023;

Rosales: will be finished in 2023;

Sapindales. Zingiberales: will be finished in 2023;
Lamiaceae: will be finished in 2023;
Caryophyllales: will be finished in 2025.

4

L)

L)
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e

*

e

*

e

*

e

*
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