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Abstract: T il application of bi 1 vesig epiptic oegarises feoem Bruit b
potential to imit postharvest disease losses. Biocontrol in corjunction with other plant extracts and
eoating iz the focus of thiz project. In the first six monthe of this project using alied funding we
have soreened fortyfive epiphytic organizims from papaya fruit Two yeasts and one bacteria have
been shown to be effective in inhibiting Anthracnme development on wourded papaya fruit. We
are continuing to sereen epiphytic organizms. Selected organizms will be evaluated in our USATD-
HottCRSP project with St Lanka using plant extracts, ecoatings and GRAS compotineds

Introduction:

Fapaya fruit peethatvest Josses of up to 75% have been reported to Hawai shippers by mairland
USa whaolesalers and retilers. These logses are assocated with posthatvest disease often
assoriated with storing eolorbreak fruit for more than three weels at temperatiires of 10°C or
lorwvet and mechanical injury [Paull et af| 1997) The major pootharvest diseases of papaya are
anthracnoee [Callstotvichume gloeasperiodes), Riizops, stem end rot and Hark spot Postharvest
disease haz been eontrolled by hot water dips, hot water spray treatmernts and fungicides (Couey
and Farizs, 1979). The usages of poctharvest fungicides are being curtailed by the appearance of
pathiogen resistance, lack of new funpicides and negative public attitude. Fhysical treatments sich
& heat [Aleamine arel Arisumi 1953) have been uzed successfully on papaya in Haveaii, hovever,
heat treatments are edpensive, can catse injuty to the fruit aned s sometimes diffienlt to
incorporate int the postharvest handling systern. The other potential approach is bocontrol,

The commerdal application of bioeontrel and its potential have been recently reviewed
[Janisiewicz and Korsten 2002; Pravel, 2005) and has shovwn potential for papaya (Gamagae et al,
2004; Capeleville et al, 2007), Capdeville of al, [2007) showed that thirty different yeast isclates
inkibited myoelia prowth Subsequent it wive experiment with inferted fruit indicated two of the
thitty-ore vere most effectve in reduring disease development The mode of acton of these
isclates is unknown and no simulated shipping was included in the testing.

Thiz project iz developing and evaluating a biclogical-bazed approach to postharvest dizease
eontrol. The epiphytic microorganisms isclated from papaya fruit are being evaluated for their
ability to contral postharvest disease by their acHors a2 antagonistic mmderoorganisms to the dizease
o gatistne, This research follows from our sureessful isclation of a yeast for pineapple poetharvest
disease cortrel [Reyes et al, 2602). The output from this project weould provide a pootharvest
disease cortrol method For orgaric papaya producton and an dternadve © Aingeide in
eonventional production.

Bigurel Gereral protoool e toevaluate epiphytic peast and bucteria ionlated from papuya fruit.

Materials and Methods:

C. plovosparicdes was izolated from fruit that developed Anthracncse. Cultiires were maintained on
potato detrose agar (FDA) at 400 andd routinely inoaulated, and re-dzolated from papaya frifit i
maintain pathopge i city.

Mierohial isolatiore wrere dote by washing individial froit in sterdle jars (21) with 400 mL of swerile
diztilled water on a rotary shaker at 100 min® for 10 minutes. Serial dilutions of the wash water waz
plated out on FTet aned Wort agar (Difeo) to determine the best dilutiors for mierobial eounting,

The irfecton courts were creabed on papaya fruit by maldng four wounds [1 mm deep x 7 mm
diameter] on the frisit body (Figure 1). The antagonistic hacteria vwete grovrn on FOA and the yeast
on yeast extrart agar meditum at 25C for one day before being applied o the infection court 4 30
WL drop of each suspersion was applied to the infection court at different times [0, 24 and 48 h)
after inceulation with (30 WL) of the 10° spores/ml C. glossporiodss suspension Cortrol fruit were
treated with sterile distilled water. Fruit were held at 22°C and evaluated for incidence and severity
of dizease. Invidence was the percert of wotnds that developed dizease and sevetity was disease
areasize [mum).

Results and Discussion: we have screered 42 yoasts and two fast-prowing bacteria
izclated from the surfare of papaya grown in a field that has not been sprayed with pesticides The
izolates were evaluated as outlined in Figure 1, with the pathogen, Anthrarnose, applied before
the antagonist. It is planned © alzo evaluate the zelected isclates against other postharvest dizease
ot gatists siieh as Rbizopes and sélected pathogens that eatise stem-ened rot

Table 1, Bffective of four different yeast isolates in inhibiting Arthractuse
pathogen development when applied the same day and evaluated 9, 12 and 16
days after pathogen inorulation. The rentrol did not receive the antagomist

e ]

Severity (mm)
Days  Conwol #141  6581 8961 K061 Coneeol 6141 6581 #9861 #1061

9 33 33 42 [ 4 3 8 1
--w-w-zs 2 [
&7 75 21 23 14 29 15

‘feast isolstes #4581 and #1061 were the mest effective in lititing Anthrachose incidence and severity wh en
applied the same day as pathogen inoculation [Table 1) Delaying application of the antagonist reduced its
ability to inhibit pathogen development (Table 2). The yellow bacteria was a more effective inhibitor than the
bacteria whose tolony was white, and bacteria were more effective than the veasts (Table 2). The two Gram™
bacteria isolates showed no inhibitory action against other bacteria on the same plate suggesting that it was
tote effective in competingfor nutrients than releasing biostatic compounds

Table 2, Application of yeast and bacteria antagonists oh the same day and four days
after pathogen [Anth mecnose) application on disease inddence and severity. Evaluated
12 days after pathogen application. The control did net receive the anEgonist

T o emeaser | Bsewrs elow |
Application Incidemce Severity Incidence Severity Incidemce Severity
Same day 58 14 42 7 8 1

4 days after 2 12 33 9 42 14

The prevailing wiew is that competitioh for hutrients and space are the major mechanism for biocontrol and
rapid colonization by the antagonist and is critical. Manipulation of the applied material can therefore play a
significant role in the effectiveness of biccontrol. Approaches to increasing effectiveness include
combinations of organisms, modified yeasts with antifungal peptide, heat treatrments, addition of low dose
fungicides, wax watings, sodium bicarbonate, calcivm chloride and other Generally Regarded as Safe [GRAS)
nutrient analogs, and integration with other postharvest treatments. Three GRAS mompounds are calum
chloride, sedium bicarbonate and chitosan. Sodium bicarbonate fungistatic propetties relate toits ability to
delay and inhibit spore germination and does not have a persistent effect. Chitosan and its dervatives have
showh soine posth anvest disease control potential with papaya (Hewajulige ot o, 2007). We also intend m
follow up on published results. Gamagae et o [2004) who found that commercial biocontrol agent, Aspire,
gave some control of anthracnose on papaya in onjunction with wax and bicarbonate, with waz alone giving
significant disease control and reduced disease severty It is also crucial in evaluation that biocontrol agents
are tested in simulated handling conditions that include a sterage and shipping component. This will be the
focus of the LISAID - HortCRSP with Sti Lanka
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NEW WAX FORMULATION CONTROLS

WAX + ESSENTIAL OIL

NO TREATMENT

PAPAYA HELD FOR 14 DAYS AT 13 °C

WAX FORMULATION ALONE



MANGO HELD FOR 10 DAYS AT 29° C+2 °C

UNTREATED CONTROLS

NEW WAX FORMULATION
WAX + ESSENTIAL OIL

WAX FORMULATION ALONE




FRUITS TREATED WITH
MODIFIED WAX
7 DAYS AT 29°C+2° C

MODIFIED
ITI WAX

FORMULATION






