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Abstract

A betier knowledge of waditional cultivars is o prerequisite o overcoming the varnous constraints of yam produe-
tion in Benin. Using IPGRI's deseriptors, 560 accessions ol cultivated yams (D, cayencnsis Lam./D. st
Poir, complex) collected throughout Benin, were characterised. Ninety morphotypes were identified und further
classified into 26 cultivar groups based on their morphological similarities. An identitic: tion key is proposced for
the cultivar groups. The geographical distribution of cultivar groups s also presented anc two centres ol diversity
are identified. A comparative study between the cultivated forms and their wild relatives (D, abyssinica Howchst,, D
prachensilis Benth and D, burkilliana Migge) has allowed us o establish linkages betwsaen the identified morpho-
types and wild species and (o postulate some hypotheses which will be further tested using isogyme d DNA
miarkers. The owering and the Truiting capacity of the morphotypes as well as their adaptability (based vn tuber
morphology) e mechanical hurvesting are also discussed. Sume collections in Nigeria (HTA, Ibudan) and Togo
containing cultivars from many West African countries were inspected Lo verily the gecgraphical distribution of
Beninese cultivars,

bohydrate, some species are nearly as rich in protein
s rice or maize {Haho et ol 1987),

Among the several yvams species (D alada |
1y eserfenta Borke, 1. dumietersn (Kthey Pax, [

lutreduction

The wenus Disscorea belongs o the monocotyledon-
ous Divscoreaceae, the most prominent family within

the Divscoreiles (Burkill, 1960; Ayensu & Cour-
sey, 1972), More than 600 Dioscorea species exist
wordwide, Their habitat is mainly in tropical or sub-
tropmeal wreas of Alvica, America, Asia, and Polynesia,
where somie Dioyearca species represent economicully
puportant wher craps (Coursey, 1907).

Fownd yinns are grown prncipally For the carbe-
hydraie they provide. The wbers, which we the only
viible part, have a tremendous cupacity 1o store food
reserves, Although regurded mainly as a source of car-

budbifera L., DocavenensisdDd. rotindate complex eul-
lvated in West Alrica, the native £ cayvenensis/f),
vorndata comples (also relerred 1w oas Guinea yam)
reming Ui most important For example, o0 Benin,
this species conplex represcils mpre than 955 ol the
totitl production (Danst et al, 19975 Aparl Lo 1ty
putritional value, Guinea yam also phys a sipnilicsn
risle in cultwral life in West Alrica (Ayensu & Coursey,
1972). However, despite it cconomic and culiural im-
portance, Guiney yams have been poorky inveshpated
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moseveral West Alvicon coumtries, mclading Benin,
Consequently, Farmers are reporting the disappearance
ol many culovars aid therefore o sigilicant genetic
vrosion (Dansi et al., 1997), Many genolypes are re-
ported 1o be susceptible tw pests {nematodes) and dis-
[ '].NU VUTCOne I.J!L'Hl_‘ L'I.bll!-{l_l':lil'll:.. there ii.}.. HIRTTL R
fora better knowledge ol the diversity within the erop,

No sound charaeterisution or classification of cul-
tivated yam cultivars has been conductied in Benin so
fur. Surveys carried oul in 1996 and 1997 (Dansi el al,,
1997 highlighted the existence of a considerable nuni-
ber of vernacular names. About 300 different names
have been reported for 63 collection sites distributed
over just [0 cthnie groups. Euch locality hus its own
unique set of names [or different cultivars with even
very different cultivars smmetimes referred 1o by the
surme name, This linguistic polymorphism canstitutes
un obstacle w the reliable identification of cultivars
und therefore their eventual use for different research
PrOErammes

The objective of the present work was 1o ana-
lyse the morphological organisation of the existing
diversity in the germplusm of the D. cayenensis/.
sonmtdara complex in Benin using morphological
descriptors in order to:

— ldentify the different cultivars existing in the germi-
plusm collection on the basis of morphological and
flowering characicristics and o estublish the cor-
respondence between the different names assigned
to the same cultivar,

— Constitute cultivar groups based on morphological
resemblance,

~ Define identification keys for the cultivar groups.

— Identify the cultivars which are widespreud, those
which are rare and also those endemic 1o a specilic
Zone or locality,

— Conceive some hypotheses on both the origin and
evolution of identified cultivars.

— Identify, on the base of wber shape, the cultivars
which can be mechanised in modern agricultural
crerprisce.

Mlaterial and methods

Muaterial

The germplasm studied consisted of 560 accessions of
yums belonging o D. cayenensis/D. rolundata cont-
plex. This was collected in 1996 and 1997 in difTerent
localities of Benin, and maintained as tield collection

at the baternaticnid bnstitae of Tropeeal Agncaliore
neir Cotonon Danst ctoal., YY)

Methods
Craftiveation

Tuber sels were plamed by 13 February every yean in
a randomised block design with three lo six plants per
aceession, depending on the seed-tuber availability.
The distance between two mounds was lixed 4t 2 m
to avoid the mixture of stems. Avrial vegetative parts
were monitored between March and Augost, Tubers
were harvested only onee in December for both carly
(two-harvest) and late (one-harvest) muuring cultivars
and were deseribed from December to Junuary, Law
cultivars usually take 9-10 months 1w muure, while
garly cultivars can be already harvested 6 months alier
planting,

Morphelogical descriptors

The descriptors used (Table 13 are mostly the ones
selected by Hamon (1987) as the mosl pertinent lar
the identilication und description for the cultivated
yams encountered in West Africa and arc among those
recommended by Martin & Rhodes (1978) and 11P-
GRUITA (1997). Because farmers’ knowledge van
be capitalised by peneticists and breeders {(IPGRI,
1993), some additionul characters (luber striping or
streaking, presence of specific figures, presence of
caloured bands etc.) which are [requently used by
Furmers for identification were also considered. Quant-
itative characters were deliberately avoided becuuse ol
phytosanitary problems leading o differences in the
plants’ development, However, w0 give un idea ol the
leaf and tuber dimension, some average vidues (bised
on twenty healthy leaves and on three or more tubers
according 1o their availubility) are indicated for cach
cultivar, The length of the leaf is the one of the nin
vein, while the width was mcasured at e widest part
of cuch leal.

For each plunt, the flowering capacity, the sex, te
fructification capucity were recorded, General appear-
ance of the plunt and the tber has ulso been of cupitud
importance for the cultivar’s identification,

Multivariaie analysis

Euch character was scored as o Bernoulli variable (1),
Uy 0w charncter was present, iU was scored 1l

i
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absent "0, Using tus methodology, 79 morphological
varnibles were created and a binary matrix compiled.
This matriz was used o generate o dendrogram based
on simple matching coeflictent of similarity, using the
Unweighted Pair-Group Method with Arithmetic Av-
erape (UPGMA) provided by the computer program
NTSYS-pe, version 1.8 (Rohll, 1994),

Results and discussion

Crodvevagr classificarion and correspondence between
MGy

Morphological analysis based on aerial and under-
erownd organs has shown signilicant diversity within
the cultivated yums of the DL cayenensis/D. rotundeia
coniplex. As expected, not all the accessions collec-
ed do correspond w distinet cultivars. Many ol tem,
althisugh recorded ender various names were morpho-
lowieully wdentical and therelore clustered together,
hener allowing the establishment ol the correspond-
eitce between the different sames (Table 20, Intotal, 90
o ploloeicu] Lypes (oarphoty pes or cultivars) were
tod within the vollection. Sume accessions which
Gieners considered as dilTerent, have been sometimes
Chssadied wgether for the simple reason that they
were s stmidar that it was diflicult we lnd o oceliable
aned slable morpholosical it e discriminate between
thens Plis means therefore that there are certainly
a lew e cultivars o e collection than we lave
wennlied. This shows, as expected, some limits in the
wiilisation o morphological charmcters i yam clas-
stiation. Farpwers experienced m yam sermplasm
wenthicuion recopnised thn ubow 3% of the aurib-
ies used are others than morphalogical ones and are
unuly concerned with the orsanoleptic teaits and the

Hesh odour, All this denotes how important it will be w
recourse o isozymic and molecular markers o refine
s classification,

Centain culivars such as “Bamoure’ . Slames’
sinkerekou® and 'Oroutanad’, have been collecied une-
aer vieaon s Jollerent names, This can be cxplinnad by

vinzir high yielibng and excellent orpanoiepin wuaiioe

vhich have mude thenr well appreciated ad which
pave facilitmed their spread among diliereni cihoa
sroups. On the other hand, some cultivars such as
Adorokorou” and ‘Agogo’, althouph widely spread,
are known under a owvery lnoned number of names.
Uhas s due o their restricted movement mostly within
the same ethnic growp such as the Barbu. For other
ooltivars, it is cither the consequence of wy on-going
sunetic srosion or of recent domesticution,

ifttvar gronps andd idendificativn keys

he cultvated yvams can be subdivided in pwo clisses:
Carly maturing (two harvests) elass and lae (one
Parvest) maturing elass. Using the crieer of mor-
phnlogical rescablinee between culuvars, 20 cullivi
craups have becn constiluted. A proup s delined os
Povery particwlar cuadivee or sel of imeepdidogicaly
wtifor caltivars suclr dhar the intragroug voriabiity
o deewer fene e fntergrowg varialalioy”™ The magior
chameteristics ol each culitvar group are cied below
(Fable 3} When there are many numes, the coltvear
oy are wned by using Uee most Tecguend e ar
e most sunple one. Inothe wext, the groups” names are
wrilten in capital leters, ' .
The varability of the dilTerent groups, the cul-
tvars Classified 0 each group as well as the average
dimensions of their leaf and wber are listed in Tuble
I Five cultivar groups are entirely homogenous, cight
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42 binshurekou i Assourou, Awayva, Kagourou, Rekorogbanou (Ba, Kpadjibakowiehpie,
Wishounke LMk Assinabaro (Yoan ), Bpakagning, Ategue,
Tehstchekouns, Mounihana, Nugn, Tehigan, Tiwoume.

43 kaokuone Ba Kokowounde (ME) Kolekloe (Dey

44 Fokuouma Ha Fopehindje, BEpmhmkpinhin (MNu)

45 Kaluga Lo Gumbirougninen (Bl Ghomin (e ) Tehamba (Nag

4t Fowragourake Ba

49 Fopanhouri Ba Djirissa, Guihiwoga, Kpanban, Tain-bakassou (Ba)
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52 Mk prawa Ha
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Kouwmassi kpeina (Nat); Tehoutchounga (Boj,
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{Ba)
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Gl Pied)e Bur
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Tih Solussson Ha Dinonyale, Insuticleyagansori {Mb); Nonlonnanan (Noi),

71 Sopolo MF

72 Suinlssuuki Hu Anghaobe, Boumugou (Bak Dissoussoude (b, Tatimanin (i),
Sossorusse [yom); Soussouksi, Yessoutia (Berr, Nampro, Waokouriu
{ W )

7} Siussuuain Ba

p| Soussil B !

simatibiau
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are helerogenous only at the tuber level and 13 arc
heterogenous lor both aerial and underground traits.

Three groups (ALaKISSA.  BANIOURE  and
Barioio) classed as late maturing yams contain sonw

carly-maturing cultivars which cannot be classificd
otherwise due o the similarity of the aerial part ol
these dilferent groups and sccondly by the fact tha
they are most olten grown as late maturing cultivie
{hurvested once a year) for better organoleptic gual
itics. In order to facilitate the identification of the
cultivar eroups, we have separately constructed
schematic identification key lor both classes of lu
{Figure | ) und carly (Figure 2A, B) muturing cultivars,
The validity of the identification keys has been tested
o most aecessions and all te tested individuals have
been easily clussaitied.

" The only one culuvar clussitied in the group
TaM s5AM remains peculiar and very different from
the wilwers, 1 dwarl, wnwemed, with very smuall
leaves and very small male Nowers and always wilh
some non-chilorophyllous brinches and/or some halr
chloruphyllous leaves, clearly indicating that a chlon
plast mutation has oceurred, This cultivar presents ea-
actly the same wber characteristics as that of “Tabane
and it runks also in last posivion after “Tabane in i
of leal siee. L is likely that Tam Sum has been derivesd
from “Tabane' due o chloroplast mututon. The Tac
Wit these two cultivars have been shown Lo be gencl
ically close based on molecular anulysis of genomic
DNA hngerprims using AFLP markers {Mignouna o

al., 1997) corroborates well with our hypathesis on
their genetic relatedness based on morphology.
Bused upon our cluster analysis (Figure 3), ac
cessions were separated into two miajor clusters
cording to the colour of the wber fesh Hence,
the one land, Makpawa, ALaxissa and Baripio
with yellow or yellowish tber flesh clusier ogether.
On the other hand, the remuining groups with white
or rarely red-spotted Hesh constitute another cluster.
Makpawa and ALAKISSA, the two groups charac-
terised by the absence of waxiness (while powilery
exudate) cluster together. Considering the grouping it
a similarity level of 008 (BU%) seven cullivar groups
(BANIOURE BARIDIO, KOKOROGBANOU, MONDII
NoNForwou, Tasans:, Tam sas) appeared well
identitied und isolated, The cultivar “Marclassou® pre-
viously classified in the ANTAWOROROLU group ap-
peared separate due to the small size ol its leaves
compeired to the cultivars clustered in s group. All
the vther groups were separated into different clusters.
Al a higher level ol the similanity, the sub-division
of the proup SOUSSOU into three parts shuow the high
level of diversity within tiis group, The associution ol
the cultvar *Danward” with the group GrRipou s nol
surprising. In fact, apart from the presence of u lurge
spol ik the thor's buse in "Gnidow”, buth are sinilur
al the acoid bevel wed are female, The association vl
Terlounio (GNaLABO) with QURTCHOUA iy nul x-
pected. How can the e dstence of the groups which are

=
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heterosenous only al the wber level be cxpluined”
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Wligor bl characterisics

AGUGO

AHIMOMN

ALARIYSA

ANTAW OO

BANIOUR.

BARIDICK

LHEPLRL

DOUBA Y ESSIROU

GNALARO

Gy

KORORDGEANOU

KPANHOURA

RPONAN

KRATCHI

MAK PAWA

MG

MCOROKOROL

NORFORW L

Young stem redded) branches peeen with red wnd rosnd spot an the base:

addult stem thorny vl Brown tharn am spot, Eeal Farge, hlackish, entssci
amd chongate wile b and poirded lobwe, Tubser vanuble,

Stean smmooth, lighi cecen and little thorny, Leal medium-sized, thick,
corditisrm aal hpb cecen. Tuber predivm-sized, vellowish and Basely siriag
Rumats very thaeny

Stunn green, s yery Loy withoun promescence. Leal very larpe,
thick, rownd and vpuened with smsoth bonder, Tuber of variable shape will
Ingmenus corm and yollow lesh, Roots unarmed.

Stem red purplish, woath and very thorny. Leal Blackish preen with red vems
and red spot on the petiole. Tuber loag and cylindrical. Roots thomy,

Stem Bietde thormy ol very bronched;, bronches whored, Leaves samsll,
elongade, preen ol o horled, Tuber long, medivmesi sed and mone olten
curvizd, Roots very 1oy,

Stem very rough oy and mulicolowred (groen, blue and brown spotied
Leal conliform, tuck cmbossed and green Mackish with very undulars
border, Tuber ver nched.

Stemmy sioorh, pre ssi s dleorey. Loz puui, opesed wid P T CTITIN
with smooth bordy s Vuber cylindrical and sometimes branched, Rt
unarmedd

SIEO SMOL W
snsed, slightly efo
romsnd Lok, Tulwer o0cpalae wnd branched, Roots oy,

wreeh WILL Brow ot Jd Doown st Lo e

. thivk und blackish with very unduluie border oad

St aanath, grecn cnd thoemy, Leal groen with medivmissioed and Broud
luaes curved v Tk o funnel, Tuber regelar (os bewached ),

St smouth and wory thommy, large and hick spot sl the ham's base, Leal
durk-preen with widulae border and Jong Jobe, Tuber regular, lons, smaooth
and eylindrical, i thormy,

S green, toay ool very rough, Leal Brge and coediform with undulare
iz, Tuber eathier clobular, short, long, regulir or branched.

Stem rough, grecn ol very linle thaoy with very thary branches. Lear very
biurpree, condaformn, ok, entbossed and Dlackish with uidulie border wnd
vamid lobses. Tubes U and branched, Roos few thomy.

Stem smooth and vaomed, Leal green and cordiform. Tuber long and
eylmdrical; Ruosits wmed. s

Stew smooth, pale crecn and very therny wiih laege, thick and undulate spol
ul the thaen's b | el pale green and elongate with round lobes and st
border, Tubwe rarcly hoanched. Boots unarned,

St sinouth, precn oal very thorny without pruinescence; thorms curved
upwinid, Leal round o opened with smooth bordes

Tuber with yellow 0 fesh and varisble shape,

S saootl and e oy thorn hig withouwt spat an Ue baese. Leal
cordiform, Tuber Tl long. Roots gencrally very thoemy.

Sten wery thomy, oo, sirated and green purplish; long and brown thorn
il hrown spat s e hase, Lead geeen, fong and large with long and poimed
bube, Tuber hig, soni s eylindrical. Roos thony,

SLEN very stssathe, Dl sh-preen and almeest upssrmed with big, I‘-'“H and T
frewn catupliylls. e clongage, opened and green bluish with ‘iﬂ\;‘l(]”l_bul’l.lx_'l'
and monnad Johes. Toben massel or lomg will pointed Lp.
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Culirvar groups

Mlajor maorplclogical charctenstivs

MOUALAYLE

OURTCHOUA

PORCHEHBIM

S0USS0U

TABANE

TAM-5AM

TERKCKONOU

TOGHIBO

Stem smaoth, green and thormy, Leal g and lavpe it feng and poned
Tobe s very long petiole, Tuber Jeng. Hoots Tew Hworny.

Svenn green, sowul wnd thormy, Ll sl and dark-green, Tabser ol vart
shiapme.

Stem lide smannl, green bluishownd ooy, Lead Dght-gresn, mcdinm-sees
and clongite with sowooth border, Tubwer repabar aod vedivi-neaed, B |
thury.

Yuung stem reddish: adult stem rough snd very thory, Leal dark greet wi
Jubwe curved vatward. Tuber long of vanabbe shupses, Boobs most oblen vy
thorny. X

Stem green, roughoand thormy. Leal dud preen, sinall and clongae with
undulate border, Tuber shart of variuble shape.

St dwarf, green, smooth and voarmied. Leal very suull, Tuher shirt, coos
and deguessad s ils bise.

Young stem redidish; wdult stem purplish, very rough, longisdinally siraic
witd very thorny with big, reddish and coalescent thoris spatied gt the D
Large cataphylbs. Leaf thick, green, embossed and cordiform with rind ol
Tuber luag and branched. Rools very thory,

Stem green, very rough, Bomy ad stianed with very lurge foliar caaphby |l
thhoen large and shion with Bacge spol o the s, Brmches whorled. Tube
cylindrical, Buoots witl few thoarms.

By compuring the morphology of the tubers for
wiwch of the coneerned zroups, three hypotheses cun
be ventured.

Shape-based  selection from an initial - clone.
This as relevant to the groups PORCHENTRIM aid
RorupoaANOL (bl homogenons Tor the el
pairt) containing some cultivars always producing aset
of tabers of a specilic and different shape, and others
producing unilorm tubers ol pae or another of the as-
soctated shapes, 1 is therelore likely, that during the
stccessive vepelative multiplication from the original
type, there has been o hxation of one or the other
of the difterent shapes therefore producing individu-
als which difler by their tuber. Hence, in the group
PogcHENBIM, cultivar Porchehbim® (with regular
and mediun-sized eylindrical lobersy might be derived
{rom *Wolouchuhabim® (with i big and irregulur tuber
supporting some regular and mediumesized cylindrical
ones) while in KOKOROGBANOU the cultivar *Brizzi’
{globular whers) seems w be derived from "Otouk-
panit” (a fan-shaped wber associated with one or two
slubulur tubers).

— Somatic mutation in an initial clone 10 is highly
probuble, thut during successive vegetative multiplica-
tions securring over a very long period, soie somalic
mutations appearcd aflecting the genceal suuciure
{stristion, roushness eic,) of the wber of o viven mitial
clone. This has led o some swrphologicadly difTerem
types bt with a sinlar penetic backprnol, Cultyvar
belonging W the same groups, and wlocl dedfer from
one another only by such characters might b the resull
of such evelutivnury process,

— Descendunix of the same arviginal paress Tubers ol
cultivars belonging w the groups Bakiio, Tapane
and ALAKISSA (al] homogenous Tor the acral part) are
so different that it is difficull to imagine a rocess such
as shape-bused seleciion or somatic muation W ex-
plain their diversity, These cultivars wie - urely genel-
ically different but with a very close buct cround and
probubly have been domesticated amony [he progeny
ol the same original parcnls.

The fact that Tarmers recognise (withont giving a
precise example) that some culuvars have uppeared
spontancously is in Favour of our twe lormer hy-
potheses, Further studies will be carricd out using
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Moo Cullivir groups A WO Intragruup voriability cultivar names Ex LL LW TS Rupausdustive bilopy
aerial pan tuber em oemooemoosex Bowenng  tal-
sihing
Gl AGOGO M 4 heterogenows  hecrogenoons Apogo P 6a 71OF pur TG
Couanwounksko P10 66 71 F priir Y
Susigona EoI0 a6 B} - - +
Wikmsiil P W 66 T8 F s M
G AHIMON 45 2 fmogenony  heterogenous Ahimon Pl 55 46 FMO peoduse high
Feni Pt 55 46 M [Hutise
bt Pl 55 M F LEETE lgh
G3 ALAKISSA B 3 sy ha.:lcrug;:nuun- Aganpan S T L ¢ S produse
Alihassa T2 5l M Erub e
Lhomsncduns oy o2 M [l
Gd o ANTAWOROKOL LT leterpenoney  Dleropgeieas  Aubiwororo TN I T s S 4
1k jun A R % S S b i s
Murelissou LI, T .
G35 BANIOURE o4 lwmopescas  becrogenous 1 baganou pogF & T K il b
B. aloukob PR3 45 o I il BRI
Homondogue P o83 & M F M 1L
Warlisse B A3 45 o9
GG HARIDIO 9 3 homogenous  helerogenvus  Baridjoe BoOBE 0% 62 M prafus
Ol T &8 6i <0 M privluse
Ouwonpeoting T BB 63 60 M prisluse
G7 0 LIEPHE 2 1 homogenous  hemogenous  [HEpLo PR HEX 68 F s
Ga DOUBA YESSIROU 16 2 lomogenous  heterogenous Ak palons P 63 5% F tiwdnnn . Jow
Duube yessirow P10 63 55 F FTC [TTITI P
Gy GNaLABO 17 4 Belerogenous  Delerogenous  Assubone T ‘07 ¥5 35 ‘M i
Gnplusba T %572 4% F pumic e
Terhoumnty T W 68 32
Gl GNIDOU b homogenous — lomaogenous  Gridieu Poow 7y T2 FMG produse g
G KOKOROGBANGU 61 14 homogenous  heerogenous  Akpazin T %6 75 32 M peukiise
Kz T w6 75 30 M [rreak i
Haniukpa T & 75 3% M profuse
Lhaapak pa T wh 75 3% M profuse
[l T b 75 33 M prluss
Kinkurekou T 96 75 3% M prafiie
K parukpika T v 75 M M il
Foabone T w6 75 3 M el -
Fodugo T w6 7.5 48 M [HIT VR
£ iy T i 15 33 M prafuse
{ sk i T wa T35 33 M ikl
Youeyowedols T 9.6 75 32 M sl
S T e 15 3 M JUTEN
Yithagingir T o6 75 3 M profi
012 KPANHOURA 2 mopencus  inogenows  Rpuniiac P13 o83 67T M prodisy
G1d kPONAN 121 lomwgenous  heterogenols B ponan F Il H¥ T8 M panaliese
Labsky Pl os¥ 55 Me profe -
01 KRATCHI o5 2 [omgenaons helerogenns Keadehi T 11 52 3T F ol L niiie
Fungnin T 11 %2 3 F profuse oane
Gy MARPAWA 2 2 felerogenous  beteropeines Makpawa T %3 B3 49 - -
Sugoa T 545 %3 588
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oo 4 feangined )

Mo Cullivar proups NA - NC Inrageronp variability cullivir naes By LL LW T% Reprogdugtr ndogy
sl part wwiher v oo sek o Hloweri o il
stling
Gl MONLDE S1 11 hewrogenous  heterogenous Al nTkopeboue 10 w7 B4 B9 M prl i
Lrauwari B 34 45 F 0 profose fagh
[jikiedju F 43y 68 5 F  profuse mediun
Effpurow Poss 34 65 F  profus e
Giaifukpado Powl 60 68 F o omedivn dow
4 Muonji P:owz &1 7 F miediun: Juw
Mindinsin Fous 65 T2 M protus
Chruutinii Poolo % 35 M prolus
Pielje (A X+ I e S | B o miediu Lk
(il Foowl af 64 F o medwn fumw
Yuoube ¢l G4 el F T ] niw
Gol7 MOROKOROL 2 2 Ieerogearias  Telenogeaniis Murikoroy [ 5K TH K pur T
Fakaumi P12 58 T4 F et e
G185 NONFORWOU 23 4 homogenous  hewcrogenous  Bokl Poll 5 T OF prolus lerw
Djatouba PN BS oy F profus faw
Mosforwou P 1l #5 55 F prafuse lape
Yorourussou Boodt a6 M prolus
G149 NOUALAYE 22 | lhemogenous  homogenous  Nouidaye P12 He4 TE M proluw
G OURTCHOUA 21 3 heterogenous  heteropenous Gosraka T %5 49 51 M mediun
Lurichinca Poosl 52 32 M medun
Subissan T 65 53 3 OM pulus
G0 PORCHEHHIM 1L 2 homogenous  Ikenogenous ekl T 67 3 M profu.
wolouchahabicn T U8 67 690 M prolis
G212 S0USSOU 45 11 helenogenous  felerogeniis Agdroki Pooss 65 L
Cilnera Eooils il T Fo poor jng
{auiteni oy 52 04 - 5
Lalirissa o114 5H o9 - . -
Livvat e zaiidia P k2 #3289 F powr ni
Crouginsingue P12 b1 T W profuse
Sunssouki Foas 4y 77 M peofese
HulssoLmnin *oh4 57 72 0M luw
Siggeou sousbow B BS99 TEF medivm low
W oo 57 b -
Valur LA 1t §4  6F M profuse
e b CEALRAMDE [T I e Lt S VT | hestanil s | fod Ak M e
[ dusncad o7 st 3 oM pruluw
Pt o7 4 33 M pulee
Tk o7 4 53 Mo proluse
Yuhi T 70 41 3 M profuse
(24 TAM SAM i 1 homopenous homagenous L sam r 43 25 33 M proluse
(25 TERKOKONOU & L homogenous  homogenous  Terkokonou PoonT 7.5 s M profus
G20 TOGNIBO 6 1 homopenous  homopenows Tognibe P we T2OF poar e

Ablweviations: NA = Number ol Accessions SO = Numiber of Cultivars: 12 = Bardyness, P - carly miuging: T — lute malarg: | BT WEHT
L, LW — Leal Width (average of 20 ubscrvalivns); TS - Tubser s taverage ol 3 observations ), 17 = Fenale; M= Matle; O = Mumimcious,
= 1wy (s '
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GROUPS OF LATE MATURING CULTIVARS

| SEI:le unirmed l Stem thorny
TAM-5AM
Stem without Stem with
pruinescenis pruinescence
FMY:U lurge | Leaf small ar m«.d:a
|
ALAKISSA MAKPAWA
[ Houpgh stem l—— = Slem smooth ]

[ Leaf closed like Ihlu‘il:!l_"‘| Ll spore or less fat l

GNALABO

i:::-u'uu slem rough
At the base of the thorns 1hams

Stem enly rough at the base ‘ tl,aq;c umd very Lhick -a_:m i_ |, ) J no spot al the hase of the |
|

S W

J

KOKORODGBANOU

KRATCHI QURTCHUUA

St [ascuted with whorled
branches and leaves

\_

Stem ol sormead arclutectiure

BANIOURE

Leaf small and dark grecn

Leal medium and bluish green

with very undulute borders
Tuber conic

TABANE

with smoath borders.
Tulber cylindncal

FORCHEHEIM

Figure J. Wdentification key lor lale nialuring groups.

molecular DNA markers to test the above-mentioned
hiy puothieses.

Retutionships between caltivated species and their

wihd relolives

There i o longer any doubt that all the cultivated
Lorms ol the D, cayenensis/D. rotwdata complex are
the products of an ancient or more or less recent
domestication of the wild species. Farmers are unan-
i about this fact and even @6 QL is rare nowadays,
this Jumestication process is stll in progress in cor
tain villages (Dumaon & Vernder, 1997 Moreower,
sunne ssoey i (Hamon, T957) and molecular { Terau-
chi el al, 19923 studies have indicated that four negor
species U abyssinica Micge, 1. prachensilis Betl,

0 brkilliona Micee, D, mangenotiong Micge) are
likely at the origin of the complex. An exploration
carried out by Zoundjihekpon & Tio-Touré (1992} has
already allowed to determine the geographical distri-
bution of these species (Hamon ¢t al., 1995). Due o
the ubsence of o collection of wild yums species
Benin, and in order tw compare the different culiivars
identilicd in the germplusin with the wild species, we
have surveyed different savannahs, forests and gallery
forests throughout the country for an in siti study of
the morphological diversity of the wild related species.

1) mangenotiong has nol been encountered dur-
ine our exploration. This species, whose prescnce has
never been reported in Benin, remains unknowi o the
Carmers and nooe of the couluvated forms is similur w
Il
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A ‘ Groups of early maturing cult_ivan with very thorny stein
1
young sten reddish | 1 voung stem preen or green-purplish
adult stem slender foliar adult stem vigorous adult stem rough adult stem smooth:
Lo curved outward foliar lobe curved mw.ard
= MOROKOROU
S0UssouU '
stem rough and stnated I_ sl smooth lﬁafé;rk-grm‘] green-bluish
_I_—Q and elongata and round leaf
ANTAWOROROU
DIKFIRI
leaf cordiform with leaf elongated with thom with spot |thom without spot
short and round lobe long and pointed Lot L
coalescent thoms I isolated thoms _ MONDH
TERKOKONOU AGOLO
large spot |, short pﬁin!el__| litthe spot ; long pmﬁ
GNIDGLU NOUALAYE

B | Groups of unarmed or few thorny early maluring vnrictits\

stem unarmed '_su;m witli fow thoms

KFONAN
| [
[

leaf dark-green with | leaf light-green witls stem green, Llue |. adult stem green
undulate border smooth border and brown spotted
Brown thom Green thom

SRR BARIDJO
DOUBA YESSIROU
leaf clongate, tuber b-ean':?g leaf curdiiom, tuber cordiform, blackish feaf
hexaponal geometne figures wellowizh and finely stnate nd embossed leaf preen
NONFORWOU ALTMON KPANHOURA TOLNIBO

Figaee 2. Wentlication kes hor carly Mg Eroups,
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£, togoensis s widely spread throughout the coun.
try. However, although recognised by (e Tanmers
as wild yam, it is never hurvested (due o s long
and fingerlike wber) for nutritional or domesticalion
purposes. lts contribution to the complex is very hiy-
pothetical singe none of its characters have been found
within the cultivated formis. Moreover, it has always
appeared as distinet in all molecular (Hamon, 1987:
Terauchi et al., 1992) and cytogenetic (Hamon et ul,
[9U2) unalyses carried oul so far.

£ ekl 15 very rure and we luve not seen it
during vur survey. However, morphological observi-
tons of two idividuals Trom ICTA's Torest assoviated
w the lieratwre data (Miége, 1952; Burkill, 1960;
Hamon et al, 1995) and the information gathered
fromi [urmers show that this species is at the origin
ol cultivars belonging to the groups ALAKISSA and
MAKPAWA,

Although morphologically diverse, all the indi-
viduals of D0 prachensilis encoumered in the forest
e built o the same model; thick and green
bluckish leal with undulated border and long acu-
men, very tharny root, very thorny stem, male lowers
with sweel fragrance, These waits cun be also re-
cognised within the cultivated forms in many cul-
tvars ("Oroutanai’, “Nindouin®, *Als’nkojehoue’} or
cultivar groups (AGOGO, ANTAWOROROU, DoUMA
YESSIROU, 'l:?r!\HJTIGILI'f MOROKOROU  SOUSSOU,
Tasana, TERKOKONOU). It is therefore possible that

3B

these cultivars may be the domesticution products of
£, prachensilis,

Restricted to but widespread in the worthern su-
vannahs of the country, 1. abysyinica, well kuown to
lurmers under the name of Dika, is the ot diverse
species. Marious foliar shapes, from the rownd type 10
the long one, have been encountered. The thorniness
of the stem as well as of the rovt vary w iely froam
unarmed to very thorny. The morphology ol the wher
is also very diverse. However, cerlain trints remain
constant for all the observed individuals: pule or ligh
green foliage, smooth siem, thorn without or with o
litle spot at the base. Many cultivars elassilicd in the
ten cultivar groups AHIMON, BANIOURL, DIKPIR],
KPONAN, MoONDIL, NONFORWOU, OUETCHOUA,
PORCHEHEIM and TAM samM are morphologically
very similar ©o D, wbyssinica and might bave been
domesticaled from this species,

Three  cullivar DUUUPS  (BRAFEIIH G o
KeaNHOURA, KRATCHI) combue the clonaciers ol
buth . prachensiliv and D0 abyssoiea and mieht be
mterspecific hybrids.

The case of Bariolo is more pevtiliue. Flie leaves
and the Howers of the cultivar clussified m s group
are neither of the ‘pruchensilis’ type, nur of the
“abysyinica’ type. Leaves are much more likely 10 be
of the “burkilliana’ type while the stem is typically of
the “prachensilis” type. There is a strong chance that
they have been derived from gene flow between [,
pruchensitis and D. burkilliana. In facy, although male
flowering is prolific, the cultivars of this group have
unexpestedly shown a very low fertility when used
w comtrobled erosses il carried out at 00 (unpulb-
lished data). Moreover, the clone *Ofegui® inroduced
i Cote d'lvoire under the name ol “Bangikpa (al-
though Baniakpa is o KOROROGBANOU) and which
had been analysed together with other cultivaied und
wild species using isozymes markers (Humon, 1987)
uppeared 1o be linked to *Yaobadou® (*Alukissa® in
Benin), *Kungba®, D, burkillfiana and D. prachensilis.
These two different results strongly support our hy-
pothesis that this group represented throughout the
Adricun "yam belt’ is of hybrid origin.

Geographical distribution of the cultivar groups

Although they also exist in the north-west of the
country, the groups AGOGO, AHIMON, BANIOURE,
DouBA YESSIROU, MOROKOROU and SO0S50L s
well as the cultivar “Danwarl” and ‘Orouiana’ of
the group MONDH are mainly found in the north-
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Figaere 4, Geogroplical distibmion of Ui varaekl grosis.

cast {Figure 4A). They have the sume distribution
gones and are very common in local agriculture,
The remaining cultivars of MonDIL are located in
the south (Figure 4C) and are getting less and less
common. “Tam sam® (TamM 5am) and “Antawororow’
(ANTAWOROROU) seem endemic of Sonownon and

Macrogourou (two villuges of Bening  cspecuvely.
*Antawororou’ is the product of a recent Jonnestication
of D, prachensilis (Dansi et al., 1997) o is gradu-
ally invading the Bariba (ethnic group) fand due
its high yield and its appreciated taste. Lam-sun’ 1
nothing more than the rest of an endanger-d genoty pe



The uther cultivars of ANTAWOROROU have aliost
disappueared,

Kronan is composed ol two cultivars with distinet
distributions: *Kponan' in the north and "Laboko'in
the south of the countey. Although cach of them is sl
cusily found in its production zone, both are becoming
rarar.

NoUaLAYE (Figure 4B) 1s endemic W the ex-
treme north-west where it is widely spread while
DIKPIRI, KPANHOURA and TERKOKONOU, strictly
of the Bariba land, are disappearing. GNIDOU

and NONFORWOU are mostly located in the south.

‘Guidou®, product of a recent domestication ol L.
preciefrensilis (Dansi et al,, 1997), is still spreading due
w its high yield. From the NONFORWOU group, only
the cultivar *Nonforwou’ is al an scceptable level. The
uthers are disuppearing,

KororoGEANOU (Figure 4C) 15 the most widely
distributed group due to the adaptability o different
covirommenls of many cultivars belonging Lo il Some
cultivars of this group, scusitive 1o pests and dis
cuses and environment such us “Brizzt’, "Kologo’ and
‘Kokone', are becoming extinet. Presently, an intens-
ive yam production based on some cultivars of this
group is being developed in the centre ol the country
(Bussila zone) for the yam chips trade. MAKPAWA,
constituted by two cultivars (*Makpawa’ at the north
and “Sogodo’ at the south) has almost disappearcd.
Bakripio, QURTCHOUA und TABANA contain sunw
solited cultivars iat appear in a critical siluation.

The groups ALAKISSA, GNALABO, KraTCHL, and
ToGnBo are mosty locuted in the south (Figure
4001 All cultivars put together only "Alakissa’, is not
threatened, The others are undergoing severe reduc-
tion. “Alakissa’ is endemic o the south-cast forestry
zone (Pube, Sukéd, Kéwou) where it has been locally
domesticated according to the fanners, PORCHEHBIM
is nuinly linked 1o the ethnic group Peulh and it is
therefore mostly tound in their encampments. How-
ever, its production is tuking on new dimensions in the
ethnic proup Lokpa arca (South of the North-west) for
the yuwins chips tade.

lu sunimary, the cultivar groups have distinet dis-
wibutions and extents, With regard Lo penetic stubility,
it uppears that very few cultivars are in a good situ-
ation., A signilicant genetic erosion is going on. The
reasons for such genetic erosion (sensitivily o nem-
atodds, Dungi amd viruses, intensification of cottan pro
duction, no perfeet cultivar exchange between Lrnices,
discovery of the high yielding cultivar *Goidou” in the
souths luck of seed wbers) have already been cied
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dansi et al., 1997) and o participutwry approach o

(e sustainable conservation ol the genelic resourees
fis been proposed in the Benin context (Dansi et al,
[ LUK ).

From the juxtaposition ol all the dilterem maps
PRigure 4, it emerzes tal:

- almest all the cultivars which are preswned w huve
been domestcated from £, abyvasinica are located
in the northern part of the country which is the
ceological growing zone of this species, In the
uther hand, the cultivars mainly locoated o the
south ure mostly those considered w be related
W £ praehensidis and £, burkilficea or presumed
hybrids between these species und L. ebyssinicu,
Therefore o conelation between domestication and
production ones is apparent.

- there are muinly two diversity zones of the cui
tivated forms: the norh-west and south of ihe
country.

Pliese bwo observilions e Hgsrail to ts Dk
ensideration i one propuses to desigh i
wervation project for both cultivated forms and then
elated wild species,

salel bl

Flowering and friui-setting

Cnly one (Makpeawa) of the 26 cultivar groups is non
lower-bearing, Eleven are strictly male, cight ure fe-
miabe and six mixed (made, female and munoecious ),
Among the Y0 morphotypes identified i the per-
miplusm, 11 are non flower-bearing, 33 are lomale, 44
are made and 2 are complex with male, lemale and
inonoecious clones (Table 4). The rue ol the non-
Howering cultivars (12.25%) is relatively low it com-
pared to difficulties reported with flowening by many
authors (Akoroda, 1983; Dokouw, 1973, Segnou et al.,
| 992: Zoundjihékpon, 1993) for the cultivars belong-
g 1o the D. cayenensis/D. rotundata complex. Within
the flowering cultivars, the Howering intensily appeuars
1 penotypical characteristic and seems to be u function
ol sex. I fuet the lower Nowenng rudes were ob-
served within the female plants. Hence, coltivars such
A Apogo’, ‘Buniouré’, ‘Dikpiri’, *Gnalubu’, “Gna-
wounkoke', ‘lssou agputon’, ‘Kangni', "Kokouwnw',
‘Kratchi’, “Marokorou', “Moussougousseu’, “Tog-
mibe’ and “Wossouw', all Temales, rrely tlower and
e only i limited nombier of lowers dome 1o livey
Spart Trom “Soussounin’ which hus relutively low
llowering, all the male flowering cultivars, whenever
they Mower, produce llowers in abundance.
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An mrraclonal variton by ses determinaliog ba
been observed in the cultivar “Abimon’, where 1w
individuals derived from the sane oripinal wbee hav
lowered s male and Lemale respectively. Moreove
the flowering in “Ahbuon” and “Gnidou® seems o 1.
complex, They are either male, female or monoecion
with sometinmes both nide and Temale Nowers
runged on the same inflorescence axis. “Mondji sl
*Soussou’ are bisexual cultivars with male and [v
male clones. In the particular case of “Soussou’, o
correlation seems o exist between sex and geograph
ical origin. In fact, all the accessions collected
the North-West region have Aowered female wherei
those collected from the North-East were all mal
Among the 33 females, only those llowering profuscly
{*Ahimon’, ‘Danwart’, *Gaidou’} have a goud Truiting
rate and could be used as female genitors in genclic
and breeding programmes. The others set either few
or no fruits.

The great majority of the male cultivars are T
{une harvest) and combine al the same time most fa
voured agronomic and organoleplic charucters, such
as good storability, high yield, high number of tebe
prer mound, good quality of yam chaps, good podi]
ability ete, Thereture a beter hnowledge of then o
biology will be uselul sinee suwme of them could ser
as e genitor in breeding schemes,

I summary, our observations show ence aagain Ui
the Mowering and the sex determination in yum is con
plex and unlikely to be under simple genelic contril
They are probably the result of an interaction betwech
senolype and numerous physiological and environ
mental factors, such as planting date und growth ol
the plant (Edem, 1975; Dumont, 1977: Trouslor, 1954,
Fuderin, 1991); light intensity and photoperiod (Bulle
Lesrand, 1983); elimatic conditions (Dumont, 19770,
Touré & Ahoussou, 1982} the nuture of seed tubo
(Foundjihékpon, 1993) nutrition (Dumont, 1977, Fu
derin, 19917 and the growth hormonses {Chailaklyan
1979 Bulle-Legrand, 1983; Dian, 1989).

For a better knowledge of the, reproductive biv
lugy of Beninese yams, three research lines should he
constdered i the near Tuture;

. — evaluation of the male cultivars’ fertility and com
parison between [ertility rate and flowering intens-
iy

— study of the cross-compatibility between male wid
female in order 1w detect eventual pre-zygotic ur
pust-zygotic reproduction barriers.

— anadysts of Uhe relationship between LINA content
ploidy fevel, Mowering capacity and Fertilivy of e
different - uivars,

Sere proveth cononalivs that are claraeferisie of
cifferent coliivars

Some characteristic growth anomulics have been ob-
served in centain coltivars and we ignore e reasons:

— tubers of the cultivar “Agoso’ always contuin o
characteristic internal covity and which is at the
orizin of its name.

— at the beginning of the sprouting, wbers ol cul-
tivar *Banioure' {rarely “Agopo') always develop
a flat stem composed of variable number (twe o
ten) of merged regular stems {fusciation) which
at the height of one meter, separate and grow in-
dividually. This leads to a particulur architeciure
{whorled leaves and branches) characteristic ol the
group BANIOURE,

~ during our surveys, farmers reported o frequent
tuber formation at the stem’s nodes (when in con-
Lok witl e soil ) i the cultivaes ' Agoga’, "D
yuessirou', “Cnidou’, Monlorwon”, TEurichon
and “soagoii’. We ubserved g produciion dl cal
lositics at the nodes of certain plants of these
cultivars 10 the collection, Unfenunutely, liese
callosities had not correctly grown for the simple
reason that all the plunts were staked and the siems
were nol in contact with the soil.

_ seed-tubers ol cultivar Soeagona ' planted in Feb-
ruary 1996 grew normally and produced tubers ws
capevied, but wathout degeneration of the original
tber, Both newly Tormed and the plunted tuber
were harvested in December 1996, Planted aguin
in February 1997, the original sced-tuber fennin
aked and produced big tubers, This property had
been alreudy reported to us by farmers in the south
of the country for the cultivirs "M forwan’ and
‘Mondji’.

Tuber shupe and apritude 1o mechanised lervesring

A yam cultivar cun be appropriate for mechanisced ag-
ricultare only if it produces a regulur (non-branched)
short wber, Aiyelar & Akoroda (1996 have indicated
4 maximum tuber size of 35 cm. The morphological
analysis of the whbers and the numerical duta of Tuble
4 show that the carly maturing culiivars produce long
and olten branched tubers lor which no mechanisation
can be envisaged. In general, the shortest tobers are



cncountered with the lale nioring coltivars, Taking
it account te criteriac mdhcated shove and the s
vt Gsometines T ¢m or more) ol the clongaled
tubiers between years, only two cultivars (*Briai® and
*Oioukpuna’ jean be mechanised. The wber of the cul-
tivae " Brizi® is globular and can also be casily manually

" hurvested. "Owukpany’ very close w "Brizi', has o

glubulir tuber associated with o short and fan-shuped
one, As mechanisation is always done for economic
purpuses, only high yielding cultivars can be recom-
mended. I one takes inio sceount this aspeet, none
al the coltivars can be mechamsed unless o Jurgen
luber size is wlerated. ‘Brizi® and ‘Owukpana’ being
low-vielding cullivars.

Sttorion of Benin yanws it corgarivon to those of
e pflter countrivs

In vrder o know whether Benin's yams are restricied
1o the country or nol, using feld collections al IFA
and in Togo, we have carricd out 4 comparalive ani-
lysis between Benin's germplasm and that of some
wther countries, The Internutional Institute of Tropical
Avriculture (al Ibadan) has, for its yams research pro-
gram, o considerable collection ol cultivated forms (1.
cuvencnsisD, romndata complex ) com posed of acces-
sivns ol different countries: Nigenia, Togo, Burking
Fuso, Ghang, Guinee and Cameroon, Only the gern-
plusim from Cameroon and Guinee is representulive.
The other countrics are poorly represented. Although

Towo has lost u great part of its accessions during

revent political events, those maintained in the ficld
collection at Lomé (Institut Nationul des Culiures Wiv-
ricres, INCV) still remain interesting, From both the
resulis of our observations in these different collee-
tions and those published on lvory Coast germplusim
CELen, 1957), 10 emerges that:

— Eight cultivar groups (AGOGO, ANTAWOROROU,
BANIOURE, DIKPIRIL, DOUBA  YESSIROU,
KEANHOURA, OURTCHOUA, TOGNIBO) seem Lo
be restricted w Benin,

— All the cultivar groups from Togo were found
w Benin and yuite olien wnder the same nanes.
Conversely, not all cultivars from Benin were wen-
titied in Togolese germplasm, The eight cultivar
sroups (cited above) which are found mostly 1n the
north-east of Benin are abseot in Togo, This is due
t the imperfect wanster of cultivars in the north of
Benin (Trom the north cast o the north west) and
which will allow their introduction inw Togo by
e neighbouring ethnie groups.

as?

- Six cubtivar groaps are present inoall arcas ander
wvestigaion. These arer ALARISSA, BARIDIL,
Cimal A,  KOKOROGEANOU,  KPONAN il
WONLI, corresponding W YAOBADROU,
BanNiAKPs, KRENGELE, KROUKROUPA, KPONAN
and SopiERE respectively as deseribed Trom Cote
d'Ivoire (Hiunon, 1987).

AHIMON, NOMFORWOU and MOROKORUU an
also present in Togo as well as in Nigeria. According
Lo the farmers, *Ahimon’ originated from Nigeria and
wits introduced into Benin by the Bariba ethnic group
(north-cast ).

Conclusions

This study has allowed a complete morphological
churpcterisation of the cultivaled yoms {Liosced
cavenensis/D, rondare complex) of Beie, The po
posed keys fucititate the ideatilicanon of oo el
groups. The estublished synonymy ol e divers
names given o the same culovar will allow at lusi
a more efficient use of the penmplasm. However,
miany yuestions sull remain, and may be salved witl
isoyme andfor DNA markers. Dioscored cayenen-
sl rotundeate complex being polypload, the determ-
inution of the different cultivars’ ploidy level will be
necessary allowing a beller orientation for crosses in
future breeding programmes.

To beiter respond to the need of the scicntific com-
munity, an identification key of the cultivars within the
cultivar groups as well as a practical dircetory is b
ing prepared for the cultivated yams (D, cayvenensisdl),
rorueeata complex ) ol Benin.
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