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(1).The geological history of Africa  

 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 

maintained a relatively stable position on the 

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, Zaïre, Niger, Zambezi – and 

the Great Rift Valleys.  

1. Geological Character of East Africa 

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


The Great Rift Valley 

in East Africa  

(2). East Africa Great Rift Valley 



    (2). Great Rift Valley – the largest, longest, and 
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) 



Great Rift Valley 

Mt Kilimanjaro 

Mt Elgon 



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 



2. Main vegetation types in TE Africa 



Vegetations in TE Africa 

Savanna 

  Grass Savanna 

  Tree Savanna 

Seasonal tropical rainforest 

Montane forest  

  Evergreen forest 

  Deciduous forest  

Alpine bush 

Alpine grassland (Moorland) 

Swamp 

Mangroves 

Adansonia Kigelia Euphorbia 

Savanna 



Grass Savanna near Mt. Kenya 



Gomphocarpus stenophyllus 

Ornithogalum gracillium 

Trachyandra saltii Monadenium stapelioide 

Plectranthus caninus Commicarpus pedunculosus 

Pavonia urens 

Sparmannia ricinocarpa 



Tree Savanna in Tarangire National Park 



 



Savanna is the home of many big animals 



Croton 

Euphorbia 

Nuxia 

Neobotonia 

…… 

Seasonal rainforest (Cherangani, Kenya) 

Impatiens tinctoria 

I. fischeri I. pseudoviola 

I. kilimanjari I. hoehnelii 

Lobelia duriprati 

Streptocarpus 

glandulosissimus 



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 Kenya 1200-2800 m)  

Afrocarpus gracilior 

Podocarpus latifolius 

Evergreen forest 



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

Montane forest (Mt Meru)  

Deciduous forest  



Hagenia abyssinica, the 

main tree of the 

temperate forest on the 

high mountains 



Moist condition under Hagenia forest 

Umbilicus botryoides( Crassulaceae) Disperis kilimanjarica (Orchidaceae) 

Epiphytic  plants on Hagenia trees 



Alpine bush zone (Mt Kilimanjaro, 3000-4000 m) 

Erica arborea 

Hypericum revolutum 

Alchemilla argyrophylla 



Struthiola thomsonni-Thymelaeaceae 

Stoebe kilimandscharica-Asteraceae 
Anthospermum usambarense-Rubiaceae 

Cliffortia nitidula-Rosaceae 

Alpine bush zone 



Dendrosenecio keniensis Dendrosenecio keniodendron 

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



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

4600m) 

Alpine grassland 

Dendrosenecio keniensis 



 

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

Alpine grassland 

Dendrosenecio keniensis 



D. keniensis 

D. keniodendron 
D. cheranganiensis 

D. battiscombei 
D. johnstonii 

D. adnivalis 
D. brassiciformis 

D. kilimanjari 

Alpine grassland 



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) 



How old are them？About 250 years old. 



Lobelia deckenii on Mt. Kenya 



Lobelia deckenii 

(Campanulaceae) 



 



Lobelia telekii on 

Mt. Kenya 



Malachite sunbird is 

visiting the 

inflorescence of 

Lobelia telekii  



Lobelia telekii on Mt. 

Kenya 

 



 

Lobelia rhynchopetalum Hemsl. On Mt. Bale  



 

Mt. Kenya 



Nymphaea caerulea Ottelia ulvifolia 

Ceriops tagal 
Sonneratia alba Scaevola taccada 

Swamp & Mangroves  



3. Plant richness in Tropical East Africa 



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)  

3. Plant richness in Tropical East Africa 



4. Inventory Incompleteness & Priority Collecting in tropical East Africa 

Location of research area. (a) Geographical location of 

tropical east Africa in Africa. (b) Five countries in tropical 

east Africa. 

Spatial distribution of 

Specimen collection 



Inventory Incompleteness & Priority Collecting in tropical East Africa 

Wang et al., Biological Conservation, 2020 

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°×0.25°. 



Inventory Incompleteness & Priority Collecting in tropical East Africa 

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. 



5. Risk of Plant Diversity in TEA 

Changes in the IUCN Red List categories for the TEA 

plants over time 

1821 IUCN Red List species in TEA in 653 genera 

and 162 families. 538 threatened species. 

IUCN Red list Species under Climate Change 



Species 

Richness 

Weighted 
species 

Weight 
IUCN 

category  

Threat  
score 

Current Protected Regions 

Priority Protection Area 
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Kenya 2011 

Kenya 2017 

Tanzania 2014 

Kenya 2001 

South Africa 2010 

Madagascar 2013 

Ethiopia 2018 

6. Plant diversity surveys in 
Africa 



Mt. Aberdare 

Cherangani Hills 

Coastal area 

Kakamega Forest 

Kabarnet 

North and South Nandi Forests 

Chyulu Hills 

Taita Hills 

Shimba Hills 

Mt. Meru 

Tarangire National Park 
Mt. Kilimanjaro 

Plant diversity surveys in tropical East Africa 

Mt. Elgon 

Suswar Conserver 

Mt. Kenya 





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. 

 

Achievement of Plant Diversity Surveys 

 in Africa 



New species 
found in Kenya 

Zehneria subcoriacea Adenia angulosa Sedum keniense Cissampelos keniensis 

Zehneria tuberifera  Zehneria longiflora 



Polystachya danieliana sp. nov. 

Kenya (2019) 



Peponium  elgonensis 

sp. nov. 

Kenya (2020)  

Zehneria monocarpa  

sp. nov. 

Kenya (2020) 



Croton kinondonesis G.W. Hu, 
V.M. Ngumbau & Q.F. Wang. 

found in coastal forest of Kenya 

•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. 



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



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

  



Book publication 



 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. 

 

7. Project of Flora of Kenya 



Volume arrangement 



Rubiaceae  in  Kenya：3 subfamil ies， 21  tr ibes， 83  genera， 263  

spec ies（ inculding   subspec ies  and var ie t ies）  

Volume 23: Rubiaceae  

The genera with more 10 species in  Kenya  

• C o l o r  p l a t e s  f o r  1 5 8  s p e c i es  

• L i n e  d r aw i ng s  f o r  5 0  s p e c i es  



Spatial distribution of Specimen 

collection 
Species richness in counties Endemism richness in counties 

Volume 23: Rubiaceae  



Subfamily 

System of 

Rubiaceae in 

Kenya 

P h y l o g e n e t i c  t r e e  p r o v i d e d  b y  P r o f .  WA N G  R u i j i a n g  

Subfamily 1. Rubioideae 

Subfamily 3. Cincbonoideae 

Subfamily 2. Ixoroideae 

Volume 23: Rubiaceae  

Subfamily 4.  



Volume 23: Rubiaceae  

21 Tribes of 

Rubiaceae in 

Kenya 



Revisions on the genus of Pentas  in Rubiaceae 

 

• P O W O；Tro p i c o s； I P N I；Ta x o n ,  K år e h e d  &  B r e m e r,  2 0 0 7 .  

Volume 23: Rubiaceae  



Volume 23: Rubiaceae  

Revisions on the genus of Kohautia  in Rubiaceae 

 

• P O W O；Tro p i c o s； I P N I；Ta x o n ,  K år e h e d  &  B r e m e r,  2 0 0 7 .  



Revisions on the genus of Oldenlandia  in Rubiaceae 
 

• P O W O；Tro p i c o s； I P N I；Ta x o n ,  N e u p a n e  e t  a l . ,  2 0 1 5  

Volume 23: Rubiaceae  



Revisions on the genus of Canthium  in Rubiaceae 
 

• P O W O；Tro p i c o s； I P N I；A n n .  M i s s o u r i  B o t .  G a r d .，R a z a f i m a n d i m b i s o n  e t  a l . ,  2 0 0 9  

Volume 23: Rubiaceae  



Revisions on the genus of Vangueria  in Rubiaceae 
 

• 参考资料：P O W O；Tr o p i c o s； I P N I；P l .  S y s t .  E v o l . ,  L a n t z  &  B r e m e r,  2 0 0 5  

Volume 23: Rubiaceae  



Revisions on the genus of Tarenna  in Rubiaceae 
 

• P O W O；Tro p i c o s； I P N I；S y s t .  G e o g r.  P l . ,  D e  B l o c k  e t  a l . ,  2 0 0 1  

Volume 23: Rubiaceae  



Other Revisions in Rubiaceae  

 

• P h y t o t a x a ,  Z h o u  e t  a l . ,  2 0 2 0  

Volume 23: Rubiaceae  



• P u b l i sh i n g  s t yl e  

• F a m i l y  d e s c r i p t i on  

• D i s t r i bu t i on  

• K e y  t o  g e n e ra  

Volume 23: Rubiaceae  



Volume 23: Rubiaceae  

• P u b l i s h i n g  s t y l e  

• K e y  t o  s u b f a m i l y  

• S u b f a m i l y  d e s c r i p t i o n  

• K e y  t o  t r i b e s  



Volume 23: Rubiaceae  

• P u b l i sh i n g  s t yl e  

• K e y  i n  t r i b e  t o  g e n e r a  

• Tr i b e  d e s c r i p t i on  

• G e n u s  d e s c r i p t i o n  

• P u b l i sh i n g  s t yl e  

• K e y  i n  g e n u s  t o  s p e c ie s  

• S p e c i es  d e s c r i p t i on ,  h a b i t a t ,  

d i s t r i b t u t i on  a n d  s p e c im ens  c i t a t i on  



Volume 23: Rubiaceae  

• P u b l i sh i n g  s t yl e  

• M a p  o f  d i s t r i bu t i on  

• L i n e  d r a w i n g  

• F i g u r e  w i t h  c o l o r  p h o t os  



3/5 subfamilies 

10/22 tribes 

12/49 subtribes 

48/736 genera 

303 species, 4 subspecies, 6 

varieties/ca. 25 000 species 

Volume 4: Orchidaceae  



Merger of genera： 

1) Chaseella  Bulbophyllum (Pridgeon et al., 2014);  

2) Bonatea Habenaria (Jin et al. 2017; Rascoti & Ale 2019);  

3) Chamaeangis Diaphananthe (Cribb & Carlsward 2012);  

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

5) Cribbia, Margelliantha Rhipidoglossum (Farminhão et al. 2108);  

6) Pteroglossaspis  Orthochilus (Martos et al. 2014; Bone et al. 2015);  

 

Separation or restoration of genera： 

1) Rhipidoglossum  Diaphananthe (Carlsward et al. 2006) 

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

3) Kylicanthe  Diaphananthe (Dubuisson & Stévart 2018)  

4) Sphyrarhynchus  Angraecopsis (Martos et al. 2018);  

Jin et al. (2017) BMC Plant Biology  

Habenaria I 

Bonatea 

Habenaria  III 

Peristylus 

Diplomeris 

Habenaria II 

Habenaria sp. 1 

Habenaria sp. 2 

Asian-Australian clade 

African–American–Asian clade 

Volume 4: Orchidaceae  



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 

 

 

 

 

 

 

Volume 4: Orchidaceae  



Endemic taxa: 13 species 2 subspecies 

 Ancistrorhynchus paysanii 

 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 

 Rhipidoglossum montanum 

Volume 4: Orchidaceae  



Plates with color photos covered 
36 genera and 94 species 

Volume 4: Orchidaceae  



Eulophia galeoloides Polystachya bennettiana 

Volume 4: Orchidaceae  



Hand drawings will cover all the species without color photos 

Volume 4: Orchidaceae  



Part hand drawings 

Volume 4: Orchidaceae  



Examples of hand drawing 

Volume 4: Orchidaceae  



 Compilation finished:： 

 Rubiaceae：will be published in 2021. 

 Orchidaceae：will be published in 2021. 

 Vitaceae：will be published in 2022. 

 

 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. 

 

 

 

 

Compilation process of FoK： 
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