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ABSTRACT

<clerotiniarot isconsidered one of the most significant diseases of
“kumard’ or sweetpotato (Ipomoea batatas) in New Zealand. Many
internationally sourced clones of sweetpotato brought into the country
duringrecent yearshave appearedresistant toSclerotiniarotinthefield.
Inorder to confirmtheseobservations, twolocal andtwointernationally
sourced sweetpotato cultivarswerescreenedfor resistancetoSclerotinia
rotinafieldtrial establishedat Pukekohe. Plantswereartificially inocul ated
with anisolate of S sclerotiorum from sweetpotato in February 1996.
Disease assessments based on the proportion of diseased to healthy vine
tissue about the plant crown were conducted in April 1996. Significant
differencesinthelevel sof diseased vinetissuewerefound between all of
the cultivars evaluated. ‘ Toka Toka Gold' (NZ) had a high level of
diseased tissue (33%), ‘93N9/2' (Taiwan) and ‘Owairaka Red’ (NZ)
both had moderatelevel s(11% and 8%, respectively), and‘ Beauregard’
(USA) had alow level of diseased vine tissue (1%). The commercia
sweetpotato cultivarspredominantly growninNew Zealandwerefound
susceptibletoSclerotiniarot. Theuseof new sweetpotato sel ectionsthat
show resistance to Sclerotinia rot, should significantly reduce losses
caused by the disease.
Keywords: sweetpotato, kumara, cultivars, Sclerotinia sclerotiorum,
diseaseresistance

INTRODUCTION

Sweetpotato (Ipomoea batatas (L.) Lam.), known locally as “kumara’, was the
major vegetable cultivated by pre-European Maori in New Zealand and was of great
traditional importance (Coleman 1978). The crop still remains an important fresh
vegetable food item with over $15 million in annual household expenditure spent on
sweetpotato in 1996 (Anon 1996). The latest complete set of regional figures on
sweetpotato production showsthat 1048 haof sweetpotato were growninthe 1993/94
season, with the majority of the crop (903 ha) being produced in Northland (Anon.
1997).

In surveys completed by growersin the Northland region both in 1993 and 1994,
clerotinia rot (commonly referred to as “pink rot”) was considered one of the most
significant disease problemsof sweetpotato (L ewthwaiteunpubl .; Broadhurst unpubl.).
The disease is usualy attributed to S sclerotiorum (Lib.) de Bary (Dingley 1969;
Coleman 1978) but may aso be caused by S minor Jagger (Boesewinkel 1977).
S sclerotiorumhasbeenrecorded on 101 host plantsin New Zeal and (Pennycook 1989)
andisof considerableeconomicimportance (Dingley 1969). It occurson sweetpotatoin
the propagation beds and in thefield. In the beds, infected plants collapse. Portions of
vinesmay also collapseinthefield, butif thecrownisinfected, thewholeplant may be
killed (Coleman 1978). Sclerotia(fungal restingbodies) canformoninfected planttissue
and become asource of infection if they remainin the soil.

Two local sweetpotato cultivarsaccount for about 95% of thetotal crop volumein
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New Zealand; ‘ OwairakaRed’ hasbeen estimated to account for about 80to 90% of the
crop and ‘Toka Toka Gold" most of the remainder (Lewthwaite 1991). In order to
broaden the genetic base of thecrop, internationally sourced clonesarebeingtrialedin
New Zealand. Whileundergoing field trial sit appeared that many of these cloneswere
resistant to Sclerotinia rot. To confirm these observations and to devel op an effective
diseaseassessment procedurethat could beusedinfuturefiel d eval uationsof sweetpotato
germplasm, two local and two internationally sourced sweetpotato cultivars were
evaluated for resistanceto Sclerotiniarot inafield trial established at Pukekoheinthe
1995/96 season.

MATERIALS AND METHODS
Field trial siteand experimental design

Thesitechosenfor thetrial wasan areaof land at the Pukekohe Research Centrethat
had no previoushistory of Sclerotiniadisease. Fertiliser (30% potassi c superphosphate)
wasbroadcast over theareaat 1 t/haandincorporatedintothe Patumahoeclay loam soil.

Four sweetpotato cultivars, ‘Owairaka Red’ and ‘ Toka Toka Gold’ from New
Zedland (Lewthwaite1991), ‘ 93N9/2' (abreedinglinesupplied by theAsianVegetable
Research and Development Centre, Taiwan) and ‘ Beauregard’ fromthe USA (Rolston
et al. 1987), wereplanted in thetrial in November 1995. Thetrial was set out inarow
and column designincorporating ninereplicate plotsof each cultivar, arrangedin a6 x
6 array of plots. Ten rooted apical stem cuttings were planted in each plot, which
consisted of twomounded rowswithfiveplantsineach. Plant density wassimilar tothat
usedincommercial practice, witharow width of 75 cmand aninter plant spacing of 30
cm. Thetrial areawas surrounded on al sides by a guard row of plants (‘ Toka Toka
Gold’) to minimise any edge effects.

Inoculum preparation and plant inoculation

Inoculum consisted of oat grains colonised by S. sclerotiorum. Oat grains were
soakedinwater overnight, drainedthoroughly, transferredintoglasspreservingjars, and
autoclaved twice for 20 min at 121°C (on consecutive days). The jars of autoclaved
grainswereinocul ated with anisolateof S sclerotiorum(ICM P 13158, originated from
sweetpotato at Pukekohe) heldinthelnternational Collectionof Micro-organismsfrom
Plants, Landcare Research, Auckland. Culturesof |CM P 13158 were grown on potato
dextroseagar (PDA) platesand piecesof agar colonised by thefungususedtoinoculate
thejarsof sterileoat grains. | nocul ated material wasincubated onalaboratory bench (20-
25°C, receiving diffusedaylight) until thegrainswerecompletely colonised by mycelium
of thefungus. Theinfested grainswerethenremoved fromthejarsandthoroughly mixed
together inalargeplastic bin.

Plots of sweetpotato plantsin thetrial wereinoculated in February 1996. A level
volume of the S. sclerotiorum infested grains (170 ml, about 90 g) was evenly
distributing on the soil surface along the centre of each row. Inoculum wasnot applied
totheguard rowssurrounding theinocul ated plots. To hel p provideahumid environment
conducive to Sclerotinia disease establishment and devel opment, overhead irrigation
was applied to thetrial site during periodsof hot, dry weather.

Disease assessmentsand dataanalysis

Disease assessmentswereconducted in April 1996. A circular plastic template (31
cmindiameter) was centred over the crown of each sweetpotato plant in the plotsand
aknifeusedto cut thevinesprotruding fromtheouter edgeof thetemplate. Partsof vines
that did not originatefrom the crown of the plant being assessed were removed and the
remaining aboveground portions of vinewithin the circle (both healthy and diseased)
placedinalabelled bag.

Two disease assessment procedureswere conducted on each of the samples. Inthe
first procedure, diseased and heathy portions of vine tissue were separated and the
percentage of diseased vinetissuevisually estimated and assigned a“ disease score” on
ascale of 0-4, where: 0= 0%, 1= 1-25%, 2= 26-50%, 3= 51-75%, and 4= 76-100%
diseasedtissue. Intheother diseaseassessment (amorel aboriousprocedure), healthy and
diseased portionsof thevinesweredriedinan oven (80°Cfor 72 hr) and the percentage
of diseasedtissuecal culated fromthetotal weight of dry tissue. Plantsintheuninocul ated
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guard rows were aso examined for the presence of disease to establish if Sclerotinia
infectionhad occurred naturally at thetrial site. Representativesampl esof diseasedvine
tissue were plated onto PDA to confirm that Sclerotinia was the cause of disease.

Datawasanalysed using analysisof variance. Percentage diseaseincidenceswere
transformed to thelogit scal e to ensure approximate equality of variance.

RESULTSAND DISCUSSION
Disease levelsin thistrial were considerably less than that observed with natural
infectioninapreviousfield trial, wherein some cultivars, entire crowns and exposed
portions of storage roots had rotted. However, significant differencesin the levels of
diseased vinetissue (P<0.001) werefound between all of thecultivarsevaluated (Table
1).

TABLE 1. Total dryweightsof vinetissuesampled and |evelsof diseased tissue
for four sweetpotatocultivar sinoculated withSclerotiniasclerotiorum.

Cultivar (origin) Meantota Meanlogit Percentage = Meandisease
dry weight (Y0 disease) di score?
of tissue(g)
Beauregard (USA) 7.7 -4.1 1 0.4
OwairakaRed (NZ) 7.0 -2.9 8 11
93N9/2 (Taiwan) 10.9 2.4 11 1.4
TokaTokaGold (NZ) 9.8 -1.0 33 25
SED 0.52 0.21 0.12
P-vaue <0.001 <0.001 <0.001

1 Back-transformed from the mean logit percentage diseaseincidence.
2 Based on visual estimates on ascale of 0-4; where, 0= 0%, 1= 1-25%, 2= 26-50%, 3=
51-75%, and 4= 76-100% diseased tissue.

‘Toka Toka Gold' (NZ) had a high level of diseased tissue (33%), ‘93N9/2’
(Taiwan) and*‘ OwairakaRed' (NZ) bothhad moderatel evels(11%and 8%, respectively),
and‘Beauregard’ (USA) had alow level of diseased vinetissue(1%). Themeandisease
scoregivenfor each cultivar (based onvisua estimatesof theamount of diseased tissue)
wasfoundto becomparablewiththepercentagedi seaseval ue(cal cul ated fromweights
of dry tissue). Diseased vines were not observed on uninoculated ‘ Toka Toka Gold’
plants in the guard rows surrounding the trial.
S sclerotiorumwasre-i sol ated from diseased vineti ssueon plantsintheinocul ated plots.

Thedistributionof diseasescores(based onvisual estimatesof diseaselevels) for the
four cultivarsareshowninFig. 1. Every ‘ TokaTokaGold' plant had somediseasedtissue
and the distribution of disease scores was well spread (1-5), showing awide range of
diseasedevel opmentamongstindividual plants. All * Beauregard' plantshadlow disease
scores (either 0 or 1), indicating resistanceto Sclerotiniarot.

Thecommercia sweetpotato cultivarspredominantly grownin New Zealand were
found to be susceptible to Sclerotinia rot. It has been reported in the USA that the
Sclerotinia fungi commonly destructive on lettuce, bean, celery, carrot, cabbage and
many other vegetables, are of noimportance and rarely occur on sweetpotato (Walker
1952). Theuseof new sweetpotato sel ectionsthat show resi stancetoSclerotiniarot (e.g.
‘Beauregard’ fromthe USA), should significantly reducelosses caused by the disease.
Our results confirm previous field observations of differences in susceptibility to
Sclerotinia rot within internationally sourced sweetpotato germplasm. A disease
assessment procedure based on visual estimates of diseased tissue could be used to
eval uate sweetpotato clonesfor resistanceto Sclerotiniarot directly inthefield.
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FIGURE 1: Distribution of Sclerotiniadisease scor es(based on visual estimates
on ascaleof 0-4; where, 0= 0%, 1= 1-25%, 2= 26-50%, 3= 51-75%,
and 4= 76-100% diseased tissue) for four sweetpotato cultivars.
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