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Species Assessment in African Orchid Cake

Chikanda is a traditional snack made of boiled 
terrestrial orchid tubers and peanuts, which is 
popular in Zambia and Southwestern Tanzania. 
In recent years chikanda has become increasingly 
popular, and this has fueled a flourishing tuber 
trade. The Zambian market is far larger than the 
Tanzanian, but Zambian orchids 
alone are insufficient to meet 
the skyrocketing demand, and 
tubers are now imported from 
surrounding countries such as 
Tanzania, Malawi and Angola. 

Tubers used for chikanda are 
mainly derived from three terrestrial orchid 
genera: Disa, Satyrium and Habenaria. Tubers 
are harvested unsustainably and species seem 
to be targeted indiscriminately. In Tanzania 
this puts as many as 85 terrestrial orchid 
species at risk of overharvesting, some of 
which are locally common and others that 
are rare endemics. A challenge to orchid 
conservation is that it is not known which 

species are used for chikanda exactly. Tubers 
traded in the market are unidentifiable up to 
species level using morphology alone, and until 
now identifications have been based on field 
collections made during the harvesting season, 
or by propagation of the tubers until flowering. 

These methods are very time 
consuming, prone to introduce 
uncertainties, and do not allow 
species assessment of the end 
product, the chikanda itself. 

In our project we are using 
an IonTorrent PGM for Next 

Generation Sequencing to analyze the species 
content of 6 prepared orchid cake, chikanda, 
samples, bought on markets at either side of 
the TZ-ZA Tunduma border. We are using two 
fragments of the nuclear internal transcribed 
spacer: nrITS1 and nrITS2, as barcoding markers. 
Generated amplicons (>200bp) were matched 
using BLAST against reference sequences on 
NCBI GenBank for preliminary identification.

“Tubers are harvested 
unsustainably 

and species seem 
to be targeted 

indiscriminately.”

Written by: Sarina Veldman, Hugo de Boer, Joseph Otieno (Uppsala University),  
and Barbara Gravendeel (University of Applied Sciences Leiden and Naturalis Biodiversity Center)
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Results show that the presence of Disa, Satyrium 
and Habenaria species could be confirmed up 
to genus level, and also confirm the presence 
of peanuts (Arachis hypogaea) and chili pepper 
(Capsicum spp.). Other sequences resulting 
from contaminants or possible adulterants were 
also found, e.g. sweet potato (Ipomoea batatas), 
mango (Mangifera indica) and pumpkins 
(Cucurbita spp.). 

Accurate species level identification of the 
orchids present in chikanda is partly due 
to restrictions in the number of reference 
sequences in GenBank. Another problem can be 
limited variation in barcoding markers between 
closely related species, such as we found in ITS 
for the genus Disa. In the case of Satyrium some 

sequence clusters 
generated a single 
match, indicating 
the presence of, 
amongst others, 
Satyrium trinerve, 
Satyrium shihense, 
Satyrium volkensii 
and Satyrium breve. 

Although none of these species occur on 
IUCN red-lists, the presence of these orchids in 
chikanda, combined with high tuber demand, 
give an indication of possible susceptibility to 
overharvesting.

Overall it seems that Next Generation 
Sequencing is very useful in genus-level 
assessment of ingredients used for chikanda. 
However, for identification up to species level 
complete reference databases of putative 
species are necessary. In the case of African 
orchids this requires extensive field collection 
to increase reference coverage of the many 
rare endemics.

Species-level 
identifications require 

“extensive field 
collection to increase 

reference coverage 
of the many rare 

endemics.”
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