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Evaluating use of minitubers in screening yam genotypes for tolerance to
fungal rot pathogens
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Ahstract [ungal sors ave an economically impertant constraint in vum production, cspecially dusing shorags Toakstunt varigtes
conld contribute to management, but Uey can oaly be successfully deployed ifa reliah!z and rapid method for sereening lape mmbsrs
b i oved genotvpes exisis. A method to screcn genatypes af an zarly stage of grovwih Gased o yam 1nmi-tubers was investigated

Vines from five vam clones weee rocted 7 sterile des husks and inocnlated with Bosyodipladic thenhromas ur Faseerivnt 50, comdia
uspensions. Plants wese harvestod after three menths and assessed for rotling of mini-ubes. The effect of pathngen on shoos

inmass, num=er and weight of tubers formed was also assessed. Un all five yam elonzs, mtting wag observed only on the [ibrows
ooz Bl et on the tini-tubers. The offect of parhogens on plant growth vanied. Towas conclded it 2 mini-mber based serooning
method iz nnt hetter than the tuber slice method that 1e cwrently sed to 3ssess yam genotypes

Koy words: Botredipladio thenhromas, Diorcoras spp., Fusariag spp.

Résumé La pourritore de chompignon (noisissure) est une contruinle impostante dans la production des ignames, spécialement
pendant |3 conservation. Lks variélés iésistantes devraient contribuer d la gestion, mads elles ne peuvent Soe employées avee succes
que 3i une méthode sime ef tapide de dépistage d'un grand nomlbre de génctypes amélioris exiate. Une méshode de depistage d=
génncypes 3 un stade meving] de la crozssance basée sur des mini-arhercules d'ignames était expérimentés, Les vignes qui viznmend do
cing ipnames cloncées Meicnt enracinges dane des bolles de riz stérles el inoculées avec Boonydiplodia thechronae or Faser i spp.
| de suspenssion conidia, Les planles Saicnr récolties apres trois tnads ot éveludes pour o powrrinre des mini-tubervules. Leffet de
 pathogdne sur la pousee de hiomazae, ke nombre e I poids des wbercules formés Staient évalués. Sur les cing jgnmeas clonees,

I pourTiture Gtail oheervds seulement sur les fibres des racines, mais pas s les mizl-ubarenles, pandant gue 1'eTet des pathogenes sur

12 connssanee des plantca était varie. 11 a été conelu qunm tuhercule issu de b nddbode de depistage o' est pas meillor qu ‘untubercule
20 de la méthode de tranche, yui est actaellement utiliste pour Svaloer fes génntyres d'igname,

Wiots chés: Boimvodiphodin iheobiromea, Dioscores spp., Fusarien spp.

Introduction

Yam {Dioscorsa species) plays an impartant mole in the
dailv dict and the sgricnlmral system of over 100 million
people in West and Central Africa. The yam producing
belt stretches from Cameradn, in the 2ast, to the Bandama
river in the Tvory Cosst (FAC, 2002) with preterances
changing from Dioscorsg rotundata to D alara
westwards. In spite of decreasing yiclds and competilion
from cheaper staples, a year round supply is highly
desirable and profitsble far producers and traders, because
varm is deeply rooted i the consnmer™s culture { Tschannen,
2003, This implies long torm storage perinds, which are
associated with substantial lossos due to physiological
processes, Tots, nematodes and inseet posts.

CHher constraints ars high cost of planting material and
difficult markering conditions (Afghewi er ol 2003). Soom
aft=r harvest tubers arc in a dorfant state during which
rotting is minimal but this changes at break of dommancy
when rotting increases to severe levels (Megras, 1953) It
has been suggesied that there are possibly preformed
delznse mechanisms that protect the nibers in dormancy
fram infection. The fungi implicated in yam storage Tots
inchide Furarium species, Botyodipladia theobromas,
Nativassia mangiferas and Aspergillus niger but also

bacteria such as Erwimia and Corynebacterium spp.
(Drlowor eral, 1%98).

Recommendations for management of storage rols
include proper curing of tubers after harvest, construction
of suitsble sorage sheds and application of chomicals.
These methods re, however, not always practicsd orare
costly to implement, hence it is considered that use of rof
toleront vaneties would be (he most appropriate approach.
The putential of tolerant germplasm has not been
vignrously investigated, probably due to lack of officient
methads [or sereening large numbers of germplasm that
are available, Figld baged screening of germplasm may
not be appropriste dug Lo spatial and tempaoral veriations
in pathogen populalions end densities. Also, field besed
sereening methods require mainlesance of trials over a
long period of time uotil tubers have formed and are
barvestad for evaluation, which usually lasts 12 manths.
Therefore there i 4 need to develop screening methads
that would raduce th lime laken to reach a decision and
reducs the amount of rescurces required, especially when
Inrge rembers of germplasn are invalved. This study was
undertaken ta investigate thy possibility of using
minitubers b soreen yam for tolerance to fungal rot
pathogens,
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Materials and methads

Four I rotundata clones (TDr 4450, TDr 1010, TDr 131 2
and TDr01/02148) and one D, cayenensis clone {TDe 98/
136} were obtained from the International Instimute of
Tropieal Agriculture Yam Breeding Unit and used for this
study. Vine cultings extending twa leaves long (with one
internodal space between leaves) were harvested from
miature plants of the five clones, The vines were ireated
with auxin to promote rooting and planted m carbonated
sterile rice husks contatned m 15 em diameter polythene
bags. After planting the vines the rice husk was watered
well and then placed under o polythene enclosure to
maintain high humidity.

The vines remained covered for the first month during
which they were watered twice a week. Afier one month
the polythene covering was removed and each plantlet
was inoculated by drenching with 100 ml suspension
conteining 10F comidia ml”' B. theobromae or Fusarium
godami. The weated plants remained im the screen house
where they were watered once 8 week until 12 weeks after
planting when they were uprooted and evaluated. The
experiment was conducted thrice in the same way, except
for the third repetition when the period from planting to
evaluation was extended from three to four months,

Dhata recording, Rotting was evahiated using (0 - 4 scale
described as follows, 0 = Healthy, less than 10% feeder
roots rotted, stem clean; 1 = 25 — 50% feeder roots Totted,
tubers and stermns healthy, 2 = 25 — 50% fesder roots rotted
with slight tuber rot and stem wilt; 3 = 50 — 75% feeder
roots rotted, tubers and stems moderately roted; 4 = All

Tabie 1, Efiect of B. thecibromae on nating of fibrus rocts and growsh of yam vines.
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feeder roots rotted, no tubers formed or all tubers 8
stem rotted with plant dead.

After scoring, mini-tubers and fibrous roots wes
separated from the shoots and the mass of different plast
parts determined separately. The healthy mini-tubers wen
sliced and inoculated with myeelial phugs taken from freshiy
growing cultures of the fungal pathogens. For compans
tubers of the same yam clones varieties that Irad bu:-
harvested after one year of growth and stored for twe
months were similarly sliced and inoculated with mycelist
plugs of the same pathagens. Each mycelial phig measused
fmm diameter and was placed at the centre of the 51am
The inaculated tuber slices were placed inside stenie
by pathogen on cach slice was caleulated after | i
for 7 days

Results

Three months after planting, each of the vines had fonmes’
at least ome mini-tuber, with the highest average o e
of 12 tubers produced by clone TDe 9%-136, followed &
clone TDr 131 ¢2 (Table 1), After inoculation with eithes
Fuisarium or Botryedipladia, totting on all treated
was only observed on the fibrous roots and rot on
minitubers. The highest rotting incidence was on closs
TDr 1010 inoculated with B. theobromae. On these plas

over 50% of the feeder roots were rotted, discoloursd ass
appearad without vitality. Infection of fibrous roots was
moderately severe on clones TDe 98- 136 and TDr 0102188
inoculated with Furarivm (Table 2},

Clona Rot score Roat waight Tuber no'. Tuber wesght Ehoot wesght
TOr 4400 - conkral ; 0.20(0.02) 210 47)¢ 7034013 1.3200.14)
TOr 4450-Bt 233(047) .30 (0,04 20047} C7EID24) 1.79{0.51)
TOr 1010-contrcd - 0.9E (0 10 4.50(0.18) 112007
TO- 1010-Bt . 300[0E .06 (b} 10 27A1Y 0821018

» TDE 98136 Cantr = B43(5.6) 1201.12) 28,808 1.15(7.05] I
TDc96-136 Bt 200(1.28 113{354) 5(28) 18,3 13.08] 11,63 (.08} i
TOr-131 g2 cond - 430229 83.66) 214D 15,77 (11,33} ,
TOr=131 £2-8t 235 (0.47) £.04 0.17) 10(054} 8.2 [4.78) 307001568 4
TOr - D148 - cond . 0.42{0.92) 2{063) 147[0.83) 354{2.06) i
TOw - 02148 Bt 2.00(0.8) DAG{0.1) 2 (063 1,550,635} 2.96(1.8) b
"Average fubar number s munded to e nearest whale rumber. *Figuna in brackit is siandard devialion, .

1

Tabie 2. Effed of Fusaniunrspp on reiting of fbros roals and growih of yam vires
Tone Rotsoore Roat weight Tuberna. Toberwaight T
TD¢ 98-136 Conirod - 9.43(5.5] 1201.42) 28009 11.75(7.08)
TOe 98136 Fus 275(04%) 578(3.1) 8{3.57) 24[368) 124 (342}
TOr 131 02 - Cost ) 4.3042.29) 80385 pal il 157 [11.33)
TOr -131 G2 - Fus 2.33(0.47) 5.97{0.98) 11(4.32) BB (1365 155(0.20)
TDr-02148 - Cont - 0124012 20,63} 147 (093] 3.54 {2.66)
TOr- 02146 - Fus 2.75(043) 0.209.14) 2058 157 10,92} 4,72 [2.80

Figara i bracket is standard deviation.
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Figwre 1. Floklirg reidanps on elces from 12-mont-oid vam hubers afierinocuisson with thi: it paihogens . heobrmmes o Fiswron spp. Bars Indicale

The number of tbers formed was reduced by fungal
treatments only on ¢lone TDe 98-136, while the avernge
weight of tubers formed was reduced on clone TOr 1010,
when inocolated with . thenbromee and on clone TDC
G514 inoculated with Fusariwm, On all clones, the niini-
Tubers were without rot symptoms at ime of harvesting,
and they alse did not develop rot after slicing and
innculating with fungal mycetial plugs.

When slices of 12 month-old tubers of the same clones
wrere ingculated with fungi rot symptoms developed rapidly
within 7 days (Fig. 1) with symptoms being most severe
on plants inoculnted with B tkeobromae On all clones
tha shoot biomass of plants growing from vines was
reduced by inoculating with B theobromue on cultivars
TOr 101 0 T 0102148 while Flasariig infection did
got affect shoot biomass on any clonc.

Diiscussion

A method based on three-month old yam mini-tubers was
‘evaluated as an aliemative for screening improved yam
warieties for tlerance w0 fungal rof pathogens, The yam
‘mini-mber technique has heen recently developed as a
rapid multeplication medhod for planting material {Shiwachi
et al, 2004). Mini-tubers are easy o ransport over kg
distances; they do not require hardening compared to
tissue cultured plants and the tubers are planied without
splitting into setts, which eliminates injuries that facilitate
Ttiing.

The observation that fibrous roots were infected while
mini -mbers ternained healthy was surprising and possibily
indicates that fungi can penctrate more easily nlo the
fibrous roots as they are formed. Since the five clones
weere not resistant to infection, as indicated by the rotting
when slices of mature mivers were inoculated. it is probable
shat the mini-tnbers at an early stage of growth have a

seandards deviation. Clone name ending with B means Inceulated with B theckramse; erding with Fus meame inoculated wilh Fugaium spo.

mechanism that helps i resist infection. Such amechanism
could be based on antifiungal compounds (Orkwor et al.,
199%} or on the skin providing & mechanical barrier {Fatal
and Bridge, 19900 It is, however, unlikely that the skin
prevented the mini -tubers from roting, becanse no rotting
pezurred after eliminating the skin by slicing and plating
the pathogen in contact with intemal tissues.

On mamure tabers, it has been reported that the
incidence of rois increases with time after harvest, which
is thought fo he linked io phyzsiclogical changes taking
place as dormancy bresks (Dekwor ef al, 1998), We
hypothesise that yam tubers at an early stage of growth
have a different hiochemicel compasidon and are at a
physiological state that makes them imappropriate for wse
in screening for tolersnce to pathogens. Further work
could be done to determing if there are amtifungal
compounds thet accumulate m bers ot an early stage of
development. Although some growth parameters, e.g.
shoot weight, were adversely affected on some ¢uliivars
after inoculation with fungi, this effect may not be reliable
a5 a bagis for screening since the Werpet pathogens attack
the tuber predominaitly. Altheugh the mini-tuber method
could considerably reduce the time, space and resources
required to screen largs numbers of genotypes, the stdy
coneluded that the uber slice method should be preferred
for identifying yam genotypes tolerant to fungal
pathogens,
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