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FOREWORD 

Sweetpotatohaslong beenmuchmore than a simplecrop. It constitutesa survivalresourcefor the societies
that haveadoptedand transformedit. Fromits originsin the Andeanregionto its expansionacrossthe rest of
the world, this tuberous root has demonstratedextraordinaryresilience,thriving under adverseconditions
where other staplecropshavefailed. In a globalcontext where biodiversitylossthreatensfood security,the
historyandnutritional valueof sweetpotatonow takeon renewedandurgentrelevance.

Thiscatalog is the result of more than fifty yearsof uninterrupted dedicationby the ResearchInstitute of
TropicalRootsandTuberCrops(INIVIT),consolidatingthe world's fifth most important sweetpotatogermplasm
collection. With 920 accessionsτ includingnative cultivarssafeguardedfor generationsby Cubanfarmers,
genotypesdevelopedthrougha rigorousbreedingprogram,anda valuableforeignrepresentationτ this work
constitutes a scientific heritage of the highest order. It is tangible testimony to a conservation and
characterizationeffort that transcendsborders,focusedon climate resilienceand the well-beingof the most
vulnerablepopulations.

More than a documentaryrecord,this catalogisa strategicinstrumentfor actionin the faceof climatechange.
Bydetailingwith scientificprecisionthe phenotypiccharacteristics,productivepotential, andbiotic andabiotic
resistancesof eachaccession,this work placesa key tool at the disposalof researchersand farmers for the
developmentof a more robust tropical agriculture. We invite you not only to read these pagesbut to make
them the foundation for new cyclesof planting, research,and exchange,ensuringthat the geneticdiversity
protectedherecontinuesto fulfill its essentialpurpose: feedingthe world.

Dr. C. OrelvisPortalVillafaña
Directorof the Centerfor AgriculturalResearch
Facultyof AgriculturalSciences,CentralUniversity"Marta Abreu"deLasVillas
SantaClara,Cuba



PREFACE  

Fornearlytwo decadesI haveworked in the SweetpotatoBreedingProgramat INIVIT. I did not comealone. I
had the fortune of growing under the mentorship of Dr. Alfredo Morales Tejón, a man of uncommon
intelligenceandprofoundsensitivity,who sawin sweetpotato'scomplexityan opportunity, not an obstacle. He
taughtme that patienceisnot waiting; it isobserving. Thatgeniusisnot inventing; it isunderstanding. Andthat
true progressismeasuredin varietiesthat reachthe people'stable.

This catalog is, in essence,the bridge between his intellectual legacyand the new generationsof plant
breeders. Behindeveryrecommendationlies a story of failed crossesthat taught us more than successes,of
selectionsthat madeusdoubt andwere later validatedby the field. No theory herehasnot beentested in our
own plots,underour own sun,with our own hands.

Sweetpotatohaslong beenan underestimatedcrop by genetics. Its hexaploidgenome,its self-incompatibility
system,and its heterozygosityexceeding75% have made it a challengefor the conventionalbreeder. But
difficulty is not a brake. It is preciselywhat makesevery discoveryworthwhile. In this collection, genetic
complexityisnot a problemto besolved,it isa territory to beexplored.

The920accessionswe presentare the proof. Somewherein this collectionlies the answerto the drought that
will come. Somewhere,the resistanceto the pest that hasnot yet arrived. Somewhere,the food that will be
neededtwenty yearsfrom now. Ourwork hasbeento find them,characterizethem,andmakethem available.

Welcome.

AlfredoMorales
SantoDomingo,VillaClara,Cuba
2026
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Sweetpotato (Ipomoeabatatas [L.] Lam.) has traveled farther than any
other crop. It was born in the Andean foothills, crossedthe Pacific in
Polynesiancanoes,and embracedthe world before the word globalization
even existed. For eight thousandyears,it hasbeen the resourceof those
who haveno resources,it growswheremaizefailsandfeedswhenrice has
vanished.

Today,history grantsit its revenge.

Outsidethese pages,the world is rapidly losingthe geneticdiversity that
sustainsit. Sixtypercentof what we eat comesfrom just nine crops. Wild
relatives (those reservoirs of resistance growing along fences and
roadsides)disappear before they can even be documented. In entire
regionsof the planet, the lossof traditional varietiesexceeds18%. Climate
changeisnot a prophecy; it isa harvestedfield laid to waste.

Againstgenetic impoverishment,920 accessionsof sweetpotato and its
wild relatives,representingthe fifth most important collectionin the world,
the first in the Caribbean,one of the most valuablein the Americas. For
over fifty years,INIVIThasdone what few institutes in the tropics dare to
do: maintain, generation after generation, an uninterrupted breeding
program.

Thisis a scienceof resistance,forged in the heat of the Caribbean,in soils
where nitrogen is a luxury, under hurricanes and droughts that have
destroyed other germplasmbanks. Our varieties were not selected in
Norwegian laboratories or Dutch greenhouses. They were selected by
necessity. Andthat necessitywill now makehistory.

This catalog documents each of those battles won: the 387 native
accessionsthat Cubanfarmerssafeguardedfor centuries; the 198breeding
linesthat arethe fruit of five decadesof systematiccrosses; the 146foreign
accessionsthat arrived from 20 countries, proof that scienceknows no
borders; and the 189 accessionsof wild relatives of the genus Ipomoea
(identified by none other than Daniel F. Austin, the world's foremost
specialist)representinga treasurethat other countrieshavealreadylost.

But this catalog is an instrument for action. Every accessionhas been
characterizedto the extreme. We know, with surgicalprecision, which
accessionsarebestpreparedto facedrought. Whichonesresistthe tropics'
main pest. Whichonescanstandagainstnematodes. Whichoneswill best
nourishthe mostvulnerablepopulations.

Thatknowledgecannotremain in a Caribbeandrawer. It is, in the deepest
sense,a heritageof humanity. Becausegeneticdiversityisuselessif it isnot
sown,if it isnot crossed,if it doesnot becomefood.

May these pagesreachmany hands. May they travel the samepath that
sweetpotatooncetraveled,from the tropics to the world. Climatechange
is alreadyhere. But tropical agricultureis not defenseless. Theanswerlies
sownin these920accessions,waitingto beused.

1

INTRODUCTION    



CHAPTER 1THE COLLECTION. ORIGIN, COMPOSITION, 
AND CONSERVATION



Figure 1.1. Distribution of I. batatasaccessions by 
type. 

Figure 1.2. Geographic origin of foreign I. batatas
accessions. 
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Figure 1.3. Origin of the 146 foreign accessions. 

Native
53%

Improved
27%

Foreign
20%

Compositionof the collection

Geographic origin of 
foreign accessions

The 146 foreign accessionsof
Ipomoea batatas conservedat
INIVITcome from 20 countries
across four continents. Most
originate from Africa (mainly
Nigeria, with 50 accessions),
South America (Peru, with 28
accessions, followed by Brazil,
Argentina,and Colombia),Asia
(China, Japan, Vietnam,
Georgia, and Russia), and the
Caribbeanand CentralAmerica
(Haití, Mexico, Nicaragua,
Panama, Guadeloupe, Jamaica,
Martinique, and Saint Lucia).
Two accessionsfrom Angola
and one from Spain complete
the collection.3

The Ipomoeagenetic resourcescollection at INIVIT(Cuba)comprisesa total of 920 accessions,distributed
into two major groups: 731accessionsof Ipomoeabatatas (the cultivated species)and 189accessionsof wild
Ipomoea species(wild relatives). Within the former, three categoriesare distinguished: native, improved,
and foreign.

Thenative accessions(387) comefrom collectionsmadein Cubanfarmers' fields during national prospecting
missionsin the 1980s and 1990s. Theyare living testimony to the diversity that farmershavemaintained for
generations. The improved accessions(198) are the direct result of INIVIT's breeding program, lines
developed within the institution that combine high yields, pest resistance,and adaptation to tropical
conditions. Theforeign accessions(146) arrived in Cubafrom different countriesthrough scientificexchanges
with researchcentersaround the world, representingthe global diversity of sweetpotato. Completelists of
native, improved,andforeignaccessionsareprovidedin Appendices1B,1C,and1A, respectively.



Figure 1.4. Wild species of the genus Ipomoea conserved at INIVIT. 

In addition to the cultivated accessions,the INIVITcollection conserves189 accessionsof wild Ipomoea
species,most of which are native to Cuba. Thesespeciesrepresenta geneticreservoir of incalculablevalue
for sweetpotato breeding, as they harbor genes for resistance to abiotic and biotic stressesthat the
cultivated specieshaslost or attenuatedover centuriesof domestication.

Cubais one of the most important centersof diversity for the genusin the Caribbean: it hosts56 speciesof
Ipomoea, of which 19 are endemic(33.9%) (ParradoÁlvarezet al., 2013), a figure comparableto that of large
continental countries. Wild speciesare classifiedby their proximity to the crop: the five speciesof the series
Batatas(I. batatas feral, I. tiliacea, I. trifida , I. triloba, and I. tenuissima) areof the highestvaluefor breeding;
the subgenusEriospermumconcentratesall endemicsand most threatened species; and the rest of the
genus,thoughphylogeneticallymoredistant, shouldnot be underestimated.

The taxonomic identification of the collected species was carried out by Dr. Daniel F. Austin, a
world-renowned specialist in the genus Ipomoea, who analyzed the seed morphology of the accessions
collectedin Cubaduring the prospectingmissionsof the 1990s.

Thecompletelist of wild speciesconservedat INIVITis providedin Appendix1D.

Wild species of the genus Ipomoea 
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The active field bank constitutes the
operationalbackboneof the collection.
It maintains the 731 accessionsof
Ipomoea batatas in plots established
according to a standardized design:
planting distance of 0.90 m between
rows and 0.20 m between plants,with
an effective area of 3.6 m² per plot (2
rows of 2 m length) and 20 plants per
plot. Thedistancebetweenplots is 2 m
to preventmixing. Plantingsare carried
out twice a year (every six months),
with weeklysprinklerirrigation (250m³
Ƙŀѐцύduring establishmentperiods. No
chemical or organic fertilizers or
chemical pesticides are applied. The
bank is renewed cyclically every 6
months, allowing simultaneous
multiplication of vegetative seed
(cuttings) and phenotypic
characterizationof the accessions.

Theconservationof the 920 accessionsthat comprisethe Ipomoeagenetic resourcescollection at INIVITis
based on an integrated strategy combining three complementary methods: ex situ conservation, in vitro
conservation, and seed bank conservation. This multi-pronged strategy ensures the security of the
germplasmagainstunforeseeneventssuchashurricanes,prolongeddroughts,pestor diseaseoutbreaks,and
infrastructure limitations.

Germplasmmanagementand conservation

EX SITU 
CONSERVATION

IN VITRO 
CONSERVATION

SEEDBANK
CONSERVATION

TheINIVITin vitro bankconstitutesthe
most secure medium-term
conservation method for I. batatas
germplasm, especially for those
accessionsof high breeding value or
that present difficulties for seed
production. The established protocol
usesapicalmeristems(0.2-0.5 mm) or
nodal segments as explants.
Disinfection is performed with 70%
ethanol for 30 secondsfollowed by 1%
sodium hypochlorite for 10-15
minutes. The culture medium used is
MS (Murashige & Skoog)
supplementedwith salts,vitamins,and
sucrose30 g [ѐц. For minimal growth
(conservation),no growth regulators
are added. Subculturesare performed
everyeight months,dependingon the
growth rate of eachaccession.

The189accessionsof wild Ipomoea
speciesareconservedexclusivelyas
botanicalseed. Seedsare stored in
airtight glassvialsat a temperature
of 4 °C and a relative humidity of
20-30%, with silicagelasa desiccant
to reduce residual moisture.
Germination tests are performed
periodicallyto monitor viability. The
advantages of this method are
greaterstoragecapacity(thousands
of seeds per accession), lower
maintenance cost than field
conservation,and reduced risk of
lossfrom systemicdiseases(viruses,
bacteria).

6

Figure 1.5. Conservation methods of the Ipomoea genetic resources collection at INIVIT. A: Ex situ conservation; 
B: In vitro conservation; C: Seed bank conservation. 
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INIVITfield germplasmcollection.
Periodically, the borders of each plot are trimmed to maintain the
"framing" of the vines, preventing the runners of one accessionfrom
invadingthe neighboringplot. Thismanagementpractice,though simple,
is essential to ensure the genetic purity of each accessionand to avoid
unwanted mixingduring the multiplication of cuttingsfor the next cycle.

7



INIVIT maintains collaboration agreementswith the Institute of Food Crops of the JiangsuAcademyof
Agricultural Sciences(JAAS)in Nanjing,China,and with the International Potato Center(CIP)in Lima,Peru,
for germplasmexchangeand backup. A representativeportion of the Cubancollection is duplicated in the
germplasm banks of JAASand CIP, and vice versa, ensuring conservation even in the event of local
catastrophicevents.

International backupagreements

8



Source: FAO (2025). The Third Report on The State of the World's Plant Genetic Resources for Food and 
Agriculture. 

TheINIVITcollection, with 920 accessions,ranks fifth worldwide in number of Ipomoeabatatas accessions,
accordingto data reported by FAOin the ThirdReporton the Stateof the World's PlantGeneticResourcesfor
Food and Agriculture (FAO,2025). Only four institutions surpassit: the International Potato Center (CIP,
Peru),NARO(National Agriculture and FoodResearchOrganization,Japan),S9 (the USDA-ARSconservation
system,United States),andCNPH(Embrapa'sNationalCenterfor VegetableCropsResearch,Brazil).

In Latin America and the Caribbean,INIVITis the third most important collection, after CIPand CNPHof
Brazil. However, when the analysis is restricted to the Caribbean,INIVIT is, without question, the most
important collectionin the entire region.

Global position and regional leadership 

Figure 1.6. Main sweetpotatogermplasm collections in the world. 

6281

3505

1214 1070 920

6181

0

1000

2000

3000

4000

5000

6000

7000

CIP (Perú) NARO (Japón) S9 (Estados
Unidos)

CNPH, Embrapa
(Brasil)

INIVIT (Cuba) Otras
instituciones

N
o

. o
f 
a

cc
e

ss
io

n
s

33% 18% 6% 6% 5% 32%

9



Of the 233 varietiesdocumentedby Roigand Fortún in their foundational
1916 study, only 18.2% remain in the current collection. This 81.8% loss
reflects the genetic and semantic erosion that has accompanied
agriculturalmodernization. NamessuchasMambí, Brujo, or HartaGandío,
which once identified specific cultivars in particular territories, have
disappearedalongwith the materials they named. Thisfigure underscores
the valueof the 920accessionsthat are still conserved,and the urgencyof
documentingnot only the genes,but also the namesand the stories that
accompanythem.

10



CHAPTER 2PHENOTYPIC CHARACTERIZATION OF THE 
COLLECTION



The characterizationof a sweetpotato collection requires the application of
standardizeddescriptors. It is recommendedto use those proposed by CIP,
AVRDC,andIBPGR,whichincludequalitativetraits (skinandfleshcolor,stemand
vein color, presenceof defects, flowering) and quantitative traits (shapeand
color measurements). Evaluationsshould be conductedunder field conditions,
with a plantingdistanceof 0.90m betweenrowsand0.30m betweenplants,and
without fertilizer or pesticideapplicationto allownaturalexpressionof traits.

Evaluationtiming and sampling: Vegetativetraits are evaluatedat 90 daysafter
planting,when the plant hasreachedits maximumvegetativedevelopment. The
middle sectionof the stem is usedasa standardizedreferencepoint. Tuberous
root traits are evaluatedat harvest,120-150 daysafter planting,dependingon
the cycle of each accession. For each accession,10 representativeplants are
evaluated; quantitative traits are recordedas the mean of the 10 plants,while
qualitativetraits aretakenfrom the predominantobservedexpression.

Skinand fleshcolor: TheCIELabcolorspace(L* a* b*) isusedto obtainobjective
color measurements. Samplesare photographedunder standardizedconditions
of illumination, temperature, and humidity. For skin, the root is washedand
dried; for flesh,a freshcross-sectionis madeto preventoxidation. At leastthree
points per tissue should be measured on three representative roots per
accession.

Root and leaf shape: Digital imagesare processedwith imageanalysissoftware
(e.g., ImageJ[https://imagej.net/ij/]) to calculate area, perimeter, circularity,
aspectratio, roundness,and solidity. Surfacedefects(cracks,constrictions)are
recordedvisually.

Evaluationof abiotic stress(drought): A rainfed designwith irrigation only at
plantingtime is recommended. Mortality, the ability to producetuberousroots,
and yield are recorded. Tolerancecan be quantified using indicessuchas the
StressSusceptibilityIndex(SSI).

Pest evaluation (Cylasformicarius): In the field, border plots planted with a
susceptiblegenotypeare used to ensure infestation pressure. At harvest, the
infestation percentageis calculated. In the laboratory, controlled infestation is
performed,andpulp damageis quantifiedthrough imageanalysis,in addition to
recordingadult emergence.

Yieldand agronomictraits: Agronomicevaluationis carriedout at harvest(120-
150daysafter planting). Thetotal weight of tuberousroots per plot is recorded,
expressedin tonsper hectare(t ƘŀѐцύΣcalculatedfrom the effectiveplot area(3.6
m²). Additionally, the number of tuberous roots per plant, the averageroot
weight,and the percentageof commercialroots (thoseweighingmore than 100
g) are evaluated. Theratio of commercialroot weight to total weight is usedas
anindicatorof commercialquality.

Statistical analysis: To explore the structure of phenotypic diversity and the
relationships among traits, multivariate methods are applied. Principal
componentanalysis(PCA)allows the identification of variablesthat contribute
most to total variability and reducesdata dimensionality. Pearsoncorrelations
are calculatedto measurethe strength and direction of associationsbetween
quantitative variables. Correlation networks are constructed to visualize
association patterns among all traits. Finally, hierarchical cluster analysis,
combined with heatmaps, allows the classificationof accessionsinto groups
according to their phenotypic similarity. All analysesare performed using
specializedstatisticalsoftware(R).

Evaluationmethodology

12



Galleryof morphological
diversity

13



Leafshapein sweetpotato is one of the most variable traits within the collection. Analysisof 10 leavesper
accession,usingcircularity and aspectratio indices,revealeda continuousgradient from entire cordate-type
leaves (circularity near 0.8) to deeply lobed leaves (circularity below 0.2). Most accessionsclustered in
intermediate circularity values (0.5-0.7) and low aspect ratio (1.0-1.3), correspondingto compact-outline
leaveswith three to five shallow lobes. However,extremeaccessionswere identified that deserveattention:
those with nearly entire leaves,similar to wild speciesof the Batatassection,and those with highly lobed
leaves. Thisvariability haspractical implications,more lobed leavesare often associatedwith greater foliage
aerationandlower incidenceof foliar diseases.

Leafshape

Figure2.1. Diversityof leafshapein the INIVITgermplasmcollection.

14



El Stem color showed a wide distribution acrossthe collection. Forty-four percent of accessionshad green
stems, 33% red, and 23% purple. This pigmentation results from the differential accumulation of
anthocyaninsin the stem epidermis. Accessionswith greenstemsare mostly native to Cubaand to countries
with temperate climates (China,Japan,United States). Accessionswith red and purple stems are more
frequent in germplasmfrom Peru,Nigeria,and Cubanselections. An associationwasobservedbetween stem
color and flesh color: accessionswith purple stems tend to have purple or reddish flesh, while those with
greenstemsusuallyhavewhite or creamflesh.

Stemcolor 

Figure2.2. Diversityof stemcolor in the INIVITgermplasmcollection.
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Leafvein color 

Figure2.4. Diversityof petiolebasecolor in the INIVITgermplasmcollection.

Thecoloration of the petiole base(at the point where it attachesto the stem) showeda distribution similar
to that of the stem: 41%green,38%red, and 21%purple. However,caseswere observedwhere petioleshad
pigmentation different from that of the adjacentstem, especiallyin accessionswith sectorial pigmentation
patterns. These differences may be due to differential expression of anthocyanin regulatory genes in
different tissues.

Petiolebase color 

Figure2.3. Diversityof leafveincolor in the INIVITgermplasmcollection.

Thecolor of the main vein on the leaf blade varied amonggreen(56%of accessions),red (26%), and purple
(18%). Thistrait showeda high correlation with stem color and with petiole basecolor, suggestinga shared
genetic regulation of anthocyaninpigmentation in vasculartissues. Accessionswith red or purple veins are
particularly frequent in germplasmfrom Peru and Nigeria, as well as in INIVIT improved lines that have
purple flesh. In contrast, accessionswith green veins predominate among Cuban natives and foreign
accessionsfrom Asia.

16



Thecolor of the young leaf, before full expansion,showeda predominanceof green(53%), followed by red
(28%) and purple (19%). Redor purple young leavestend to turn green as they mature, although in some
accessionsthe pigmentation persistsinto adulthood. Thistrait is of particular interest becausepigmentation
of youngshootsmaybe associatedwith defensemechanismsagainstherbivorousinsects,which often attack
the most tender tissues. Severalof the weevil-resistant accessionsidentified in this study presentedred or
purple youngleaves.

Young leaf color 

Figure2.5. Diversityof youngleafcolor in the INIVITgermplasmcollection.
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Flowering in the collection was frequent: 527 accessions(72.1%) flowered under the trial conditions. This
highpercentageevidencesthe geneticrichnessof the Cubancollectionand its potential for breeding.

Sweetpotatoflowers exhibit heterostyly, i.e., differencesin the relative position of the stigmaand stamens.
Accessionswere classifiedinto three morphs:
Longistylousmorph (L): stigmaaboveall stamens(146accessions,27.7%).
Mediostylousmorph (M): stamensat, above,or below the stigmalevel (346accessions,65.7%).
Brevistylousmorph (B): four or five stamensabovethe stigma(35accessions,6.6%).

Flowering

Figure2.6. Variabilityof flowering in the INIVITgermplasmcollection. L: Longistylousmorph; M: Mediostylous
morph; B: Brevistylousmorph.
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Morphometric analysisof accessionsthat producedtuberousroots revealeda continuousgradientof shapes.
Usingcircularity (C)andaspectratio (AR)indices,three main morphotypeswere identified. Theround type (C
> 0.7, AR< 1.5) represented15% of accessionsand is more frequent in germplasmfrom Asia(China,Japan,
Vietnam). Theoval type (C0.5-0.7, AR1.5-2.5) wasthe most common,with 52%of accessions. Theelongated
type (C< 0.5, AR> 2.5) represented33% of accessionsand predominatesin Cubannative varieties and in
germplasmfrom Nigeria.

Tuberousroot shape

Figure2.7. Diversityof tuberousroot shapein the INIVITgermplasmcollection.
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Figure2.8. Surfacedefectsin tuberousroots in the INIVITgermplasmcollection.

Surface defects were present in 56.7% of the accessions,mainly longitudinal cracks and horizontal
constrictions. Longitudinal cracks were the most frequent defect, occurring in 42% of the accessions.
Horizontal constrictions were less common (14.7%), but often appeared in combination with longitudinal
cracks.

Rootsurfacedefects

20



Colorimetric analysisof the skin revealed a clear predominanceof red (376 accessions)and yellow (190)
skins,while white (8) andpurple (55) skinswere in the minority.

Skin color 

Figure2.9. Diversityof tuberousroot skincolor in the INIVITgermplasmcollection.
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Root flesh showed an equally wide chromatic diversity, with direct nutritional implications. White (172
accessions)and cream (181) fleshes are rich in starch and are traditionally preferred in Cuba for direct
consumption. Yellow(260accessions)and orange(33) fleshesaccumulatecarotenoids,precursorsof vitamin
A, and are a priority in biofortification programs. Purple fleshes(20 accessions)accumulateanthocyanins,
powerful antioxidants.

Rootfleshcolor 

Figure2.10. Diversityof tuberousroot fleshcolor in the INIVITgermplasmcollection.
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Pigmentation of all aerial tissues (stem, leaf
vein, petiole base,and young leaf) is strongly
associated. Accessionswith purple stemshave
purple veins in 78% of cases,purple petiole
basesin 74%, and purple youngleavesin 65%.
This coordination, although not absolute,
suggeststhat anthocyanin expressionin the
aerial parts is controlled by shared genetic
mechanisms. Thestrengthof theseassociations
allows any of these traits to be used as an
indicator of the others, which is particularly
useful in breeding programs requiring early
field selection, without having to wait until
harvestto knowroot color.

Associationsamongtraits

Stem, vein, petiole, and 
young leaf color are 
highly coordinated 

Stemcolor is a useful predictor of flesh color,
though not an absolute determinant.
Accessionswith purple stems(165 accessions)
havepurple flesh in 24%of cases,comparedto
8% for red-stemmed accessions (245
accessions)and only 3% for green-stemmed
accessions(321 accessions). This gradation
suggests that stem and root pigmentation
sharepartial biosyntheticpathways. A breeder
may use stem color as an early field selection
criterionbut mustverify fleshcolorat harvest.

Stem color and flesh 
color: a weak but 
consistent association 
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Accessionswith purple young leaves (139
accessions)have purple flesh in 31% of cases.
Accessions with green young leaves (389
accessions)havewhite or creamfleshin 78%of
cases. Pigmented young leaves are a useful
early marker for selecting genotypes with
purplefleshpotential.

Young leaf color and 
flesh color: a moderate 
association 

Accessionswith red skin (376 accessions)have
creamflesh in 43% of casesand white flesh in
29%. Only 3% have purple flesh. This is
important: red skin is not a predictor of
pigmented flesh. If orange or purple flesh is
sought,red skinisnot a goodindicator.

Red skin predicts light 
flesh, not pigmented 
flesh 

24

Associationsamongtraits



Accessionswith purple skin (55 accessions)
have purple flesh in 64% of cases. This is the
clearest associationbetween skin and flesh,
althoughthe numberof accessionswith purple
skin is small. Purpleskin is a reliable predictor
of purpleflesh.

Purple skin predicts 
purple flesh 

Accessionswith defects (484 accessions)are
highly susceptibleto weevil in 52% of cases.
However,20% of accessionswith defects are
weevil-tolerant. This indicates that defects
increase vulnerability. Most defects have a
physiologicalor geneticorigin. Themechanism
is that cracks in the root can generate soil
fissuresthat facilitate insectaccessto the root
andoviposition.

Surface defects 
increase vulnerability 
to weevil 

Elongated roots (aspect ratio > 3.5, 184
accessions)have surface defects in 25% of
cases. Round roots (aspect ratio < 2.0, 175
accessions)have defects in 42% of cases.
Elongated shape is associated with fewer
defects,althoughthe associationisweak.

Elongated root shape is 
associated with fewer 
defects 

25

Associationsamongtraits



Early-maturing accessions (<100 days, 23
accessions)have defects in 15% of cases.
Normal-cycle accessions(100-150 days, 708
accessions)havedefectsin 32% of cases. Early
maturity reduces the incidence of surface
defects,probablydue to shorter exposuretime
in the soil.

Early maturity reduces 
surface defects 

Flowering is more frequent in foreign
germplasmthan in Cubannative germplasm.
Peruvianaccessions(28 accessions)flower in
89% of cases, Nigerian accessions (50
accessions)in 82%, INIVITimproved lines (198
accessions) in 76%, Asian accessions (28
accessions)in 71%, and Cuban natives (387
accessions)in only58%.

Flowering is more 
frequent in foreign 
germplasm than in Cuban 
native germplasm

Leaf shape (circularity, aspect ratio, solidity,
area, perimeter) is not associatedwith flesh
color, skin color, defects,weevil susceptibility,
stemcolor,flowering,or yield.

Leaf shape is not 
associated with any 
other trait 
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Accessionswith round roots tend to produce
plants with greater aerial biomass
development. This association suggests a
source-sinkbalance: plantswith largerleaf area
can allocate more photoassimilatesto more
voluminousroots.

Round roots and foliage 
production 

There is an associationbetween dry matter
content and flesh color. Accessionswith white
or creamflesh havehigher dry matter content
than those with orangeor purple flesh. Thisis
one of the clearest associations in the
collection.

Dry matter and flesh 
color 

Accessionswith white or cream flesh show
greater resistance to nematodes than those
with pigmented flesh. The mechanism is
unknown, but it could be related to cell wall
composition.

Nematode resistance 
and flesh color 
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