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ABSTRACT

UllucustuberosugLoz) of the Basellaceadamily is a perennialtuberouscrop, originatingfrom the Andeanregionwhere t is cultivatedfor its edibletubers Thespeciess vegetatively
propagated,which causesstandardconservationof its genetic material difficult to perform usingconventionalmethods An efficient tool for conservationof vegetativelypropagated
plantsrepresentsslow-growth in vitro method that ensuresthe geneticresourcessecuremaintenanceand availabilityfor farmersand plant breeders Thisstudy focuseson optimizing
the slowgrowth in vitro protocol for mediumterm conservationof the speciesusingMS storageculture media supplementedwith three osmoticagentsat different concentrations
sorbitol (1, 2 and 3% w/v), mannitol (1, 2 and 3% w/v), and sucrose(l, 3, 6, 9 and 12%w/v); or abscisiacid (ABA)(1, 2 and 3 mg/l). MSwithout osmoticsand hormonewasusedas
control. Forty plantsper treatment includingcontrol wasestablishediwenty were maintainedat growingtemperatureof 5 °Candtwenty at 17 °C Shootgrowth (cm), numberof leaves,
shootsand numbersof roots were evaluatedfor four consecutivemonthsasa primary study within a longerperiod experiment Resultsshowedthat the appropriatetemperature for

growth reduction while maintainingthe vitality of plantsfor mediumterm conservationof the speciess 5 °C,while temperature of 17 °Cis not appropriateasthe plantsgrow at an

exponentiallyhigherrate. Mannitol 3%, sucrosel2 and 9%, sorbitol 3% and ABA3 mg/l concentrationyieldedthe bestresultsin terms of growth reduction and maintenanceof plant
vitality during conservationwvhen comparedto the control andtherefore appearsto be the most effectivefor mediumterm conservationof the speciesHowever,further evaluationwill

be carriedout overa 12 monthsperiodto determinewhat supplementis most effectivein time andto havea fully optimisedprotocol. Conservatiorof this speciegs important, asit will

ensurethe constantavailabilityof the speciedor both farmersand plant breeders
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To carry out the experiment on medium term conservationof ulluco (Ullucus

tuberosug, variousosmoticagentsat different concentrationssuchassorbitol (1,
2 and 3% w/v), mannitol (1, 2 and 3% w/v), and sucrose(l, 3, 6, 9 and 12% w/v)
were used abscisicacid (ABA)at concentrations(1, 2 and 3 mg/l) wastested as
well. Halfstrength MS (Murashigeand Skoog,1962 medium containing 30 g/I
sucrose, 100 mg/l myo-inositoland pH adjustedto 5.7 wasusedasa basalculture
medium for all treatments MS without osmotics and hormone was used as
control. Forty plants per treatment includingcontrol were establishedin culture
tubes containing 15 ml of medium to carry out the experiment Twenty plants
were maintainedat growingtemperatureof 5 °Candtwenty at 17 °Cto determine
the Influence of temperature on the growth of the plants Growth and
developmentof plantswere evaluatedeachmonth for four consecutivenonthsas
a primary studywithin a longerperiod experiment Shootgrowth (cm),number of
leaves,shoots and numbers of roots were evaluated Statisticalanalysisof the

collecteddata was performed usingone-way ANOVAand T u r k lSptess (P < 16 o Mannitol 16 - ABA 1mg
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Figure 3Ulluco growth evaluation using sucrose for slegvowth
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Figure 4 Ulluco growth evaluation usingorbitol for slow-growth
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Figure 5Ulluco growth evaluation usingnannitol for slow-growth

Figure 6.Ulluco growth evaluation usingbscorbicacidfor slow-growth

RESULTS

Themost efficient osmoticagentfor growth reductionwhile maintainingplant vitality provedto be mannitol (Fig 7).
Thehighestconcentrationtested, i.e., 3% when combinedwith a lower temperature of 5 °Cinhibited the growth of
plants at a significantlyhigher rate (Fig 5) than those at lower concentrationsand higher temperaturesof 17 °C

0 mN° of Shoots Mannitol 3% alsohad a strong inhibitory effect on the productionof roots, leavesand shootsat lower temperatures
?2 Z t Z . (Fig 2). Lowerconcentrationsf 1 and 2%alsodecreasedhe growth rate of plantsbut were not aseffective Sorbitol

provided comparableresultson the shoot growth (Fig 4) and root reduction (Fig 2) at 5 °C, however, plants were
dwarfed with dense nodal segments This effect was observedonly at a concentrationof 3% Sucroseefficiently
Inhibited the shoot growth at concentrationsof 9 and 12% while low concentrationscausedplantsto grow at a
higher rate than control (Fig 3). Slowgrowth was the most effective when particular treatments of sucrosewere
combinedwith lower temperatures ABAat 3 mg/l provedto have Iinhibitory effects on the height of plants
cultivatedat 5 °C(Fig6). Thementionedconcentrationof ABAalsoprovedto havea stronginhibitory effect on the
root, leafandshootproductionat 17 °C(Fig 1).
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Figure2. Root, leave and shoot production after 4 months of in vitro storage undecC

CONCLUSION
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Figure 7 Plantsof ulluco after 4-month cultivation on variousmedia
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Preliminaryresults showed that mannitol 3% followed by sucrosel2 and 9%
sorbitol 3%, and ABAat concentration3 mg/l provedto be optimal treatmentsfor
growth reduction and maintenanceof plant vitality at 5 °C suggestinghat these
conditions are suitable for conservation of the species However, further
evaluation will be carried out over a 12-month period to determine what
supplementis the most effective in time and to have a fully optimized protocol.
Optimizationof slow growth of ulluco playsan important role in medium term
conservationof this species This technology of conservationwill ensure the
constantavailabilityof the speciedor both farmersandplant breeders
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