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Yam Production in West Africa
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Distribution map of cultivated yam
Dioscorea rotundata

Yam production, in West Africa, represents
over 90% of worldwide production



Yam under Changing Environment
Climatic factors : Climate change effect (drought epi sode…)?

Introduction of other yam species : 
Florido ( D. alata) in Côte d’Ivoire.

Cultural erosion of farmers' knowledge 

Fragmentation of 
Natural habitats -
Forest destruction

Increase of yam consumption in urban 
area by non-traditional consumers
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Competition with other Food crops (Cassava) 
or Cash crops (Cotton)

Genetic Resources Erosion

Anthropogenic factors

Agriculture intensification Short Fallow: 
Reduction of fertile soil availability



Cultivated & Wild Yams

Dioscorea rotundataDioscorea rotundata

D.abyssinicaD.abyssinica

D. praehensilisD. praehensilis

HybridsHybridsHigh genetic diversity
Maintaining of yam adaptation capacity

D. rotundataD. rotundata



Extant patches of natural forest
remnants of the former ever-green 
forest.

A total of 36 protected areas.
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Distribution area of wild yam relatives:

Dioscorea abyssinica :
in the north part of Benin_savannah
area.

Dioscorea praehensilis :
in the south part_semi-deciduous 
forests



Recently high rate of deforestation. From 
1978 to 1998, Benin lost :

•more than 30% of its natural vegetation 
cover,
•84% of its semi-deciduous forests in 
the south.

•Programs of forest protection do not take into
account the wild yams

D. praehensilis the most threatened 
at short time level



Objectives

• Gather information on wild yam Dioscorea
praehensilis in five selected forests.

• Assess the genetic diversity of D. praehensilis in 
these forests.

• Discuss impact of forest management on D. 
praehensilis conservation
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NIAOULI Botanical Reserve
Area~170 ha 
Main activity Agriculture
Guinean Climate

AGOUA Classified
Area~63182 ha
Main activity Agriculture Hunting
Guinean-Sudanian Climate

EWE Holly forest
Area ~150 ha 
Main activity Agriculture Hunting
Guinean-Sudanian Climate

LAMA Classified
Area 1,900 ha
Main activity Agriculture Hunting
GuineanClimate

Ahozon Classified
Area~200 ha
Activity Agriculture Fishery
Guinean Climate

*

*



Forests investigated
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39 plt/ha63 plt/ha50 plt/ha59 plt/ha109 plt/ha
Density of D. 
praehensilis

~0~0~0+0
Pressure on D. 
praehensilis

Under 
reforestation

--------+++Habitat conservation

88876Nb Dioscorea sp.

ClassifiedHolly forestClassifiedBot. ResClassified

AGOUAEwèAhozonNiaouliLama

DFRN National Board of Forestry & Natural Resources; ONAB National Office for Wood
INRAB : National Institute of Agriculture 



Intrapopulation Genetic Diversity

0.60.820.750.560.72GenDiv

0.326*0.371*0.049*0.205*0.371*Fis

19241510AP

4.368.187.435.596.39AR

40951016569A

1436593930N

NiaouliLamaEwèAhozonAgoua

Significant deficit of heterozygotes
Ahozon &Niaouli : Lowest Allelic richness and Gene dive rsity

*P value <0.01
GD : Niaouli significantly different from Agoua, Ewe an d Lama
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Lama : Highest allelic richness.
Many alleles per locus.

Niaouli : Lowest allelic richness.
Few alleles per locus.
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Ahozon : High frequency of one allele at
3 loci (92, 90 and 97%)

AR=5.59
Allelic Frequency



Intrapopulation genetic diversity of 
D. praehensilis

• In the five forests, significant heterozygote
deficiency

• Ahozon and Niaouli have the lowest gene
diversity

• At Ahozon, the frequency of one allele at 3 
loci is more than 90%

Ahozon and Niouli are under high
genetic erosion



Population Differentiation

0.18*Lama

0.13*0.12*Ewè

0.39*0.23*0.313*Ahozon

0.13*0.13*0.17*0.32*Agoua

NiaouliLamaEwèAhozon

Pairwise Fst estimates between population.
*significant at P<0.01

Factorial analysis: Axes 1 (16.31)/ 2 (8.07)
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PCoA of microsatellite diversity. Colors
represent the 5 forests.



The status of Botanical
reserve do not include yam
as a protected plant.

Poor genetic diversityNiaouli

Under genetic erosion. Remnant of 
semi deciduous forest in urban area.

Poor genetic diversity

High gene diversity and Allelic richness

Probably the most representative of the 
past diversity of D. praehensilis before
fragmentation

The conservation program 
not sufficient

Ahozon

Under reforestationAgoua

Thanks to the status of 
Holly forest.

Ewe

Thanks to an early and 
efficient conservation 
program

Lama

Currently high anthropogenic constraints on the forests

All forests deserve high conservation priority



The present work should be extended to more forests in Benin and to other
regions of yam belt which may harbor a greater diversity in order :
- to have a broad view of yam genetic diversity
- to identify hotspots of diversity which deserve high priority conservation.

This work should be extended to other yam species in order to :
-assess their genetic diversity
-develop scenarios on the evolution of yam agrobiodiversity—a tuber crop of major 
importance for food security in tropical countries—in changing agroecosystems in 
Africa, 
- help manage its conservation and use at a large geographical scale.
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Population structure

NiaouliLamaEwe (ketou)AhozonAgoua
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Lama : Contain genotypes of 2 clusters 

Ahozon & Ewe : Most accessions assigned to one cluste r except 
few accessions. 

Agoua and Niaouli: Cluster together. Studies of popul ation structure 
of other taxa will help to enlighten the genetic struct ure of both
forests. 
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AHOZON

KETOU
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NIAOULI
Dendogram based on C.S. Chord genetic
distance clustering by UPGMA method
showing relationship among the 5 forests


