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Native yeasts in the vineyard

Yeasts are ubiquitous; 1500 recognized species
? associated with vineyards
Found on berry, leaf and flower surfaces, in soll

Number of species (richness) depends upon location, cultivar,
management




Native yeasts from WSU research vineyards

Sampled 8 cultivars at Prosser & TriCities (Bourret et al. 2013)

v
250 yeast isolates

v
53 identified to species

N
30 isolates for biocontrol study (Kramer & Glawe unpub.)

v
17-19 inhibited Botrytis in two different lab tests

v
11 selected for further study (Wang et al.)




Yeasts used in this study

Yeast (# isolates) Source Comments
Aureobasidium pullulans Ries IAREC strong biocontrol
Candida saitoana Char IAREC Inhibits Botrytis on apple
Curvibasidium Char IAREC fungicide resistant

pallidicorallinum
Metschnikowia chrysoperle (3)
Metschnikowia pulcherrima (2)
Meyerozyma guilliermondi
Saccharomyces cerevisiae
Wickerhamomyces anomalus

Char & Ries IAREC
Ries IAREC

Ries IAREC

Cab Paterson

Ries IAREC

Inhibits Botrytis on apple
Inhibits Botrytis on tomato
native or commercial?




Botrytis cinerea isolates used in this study
(Dugan et al. 2002)

Botrytis Source GenBank no. ITS I.D.

101Vv3Dd Char Prosser KU173126 B. cinerea
111bb Ries Prosser KU173125 B. cinerea
207a Ries Prosser KU173124 B. cinerea
207¢cb Ries Prosser KU173120 B. cinerea
207db Ries Prosser KU173128 B. cinerea
207e Ries Prosser KU173121 B. cinerea
407chb Ries Prosser KU173122 B. cinerea
407da Ries Prosser KU173123 B. cinerea

R1V55#13  Char Prosser KU173127 Botrytis sp.




B. cinerea isolates are virulent on “‘Thompson Seedless’

Disease rating scale
1 2 3 4 5 6 7

after Archbold et al. 1997
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Three virulence groups of B. cinerea

Botrytis AUC!
207a 29.0 a
407chb 27.3 ab
407da 27.3 ab
207¢cb 26.8 ab
207e 26.5Db
101Vv3Dd 26.1Db
207db 23.5¢C
111bb 19.4 d
R1V55#13 12.2 e

1 Average of two experiments; n = 20



Native yeasts inhibit Botrytis on synthetic medium

* Yeasts produce compounds that

C. pallidicorallinum

Mt. chrysoperlae grp.

Mt. pulcherrima grp.
M. guilliermondii

S. cerevisiae

W. anomalus

T w5 " yeast
Botrytis 0 | --interfere with fungal metabolism
Jone of --degrade fungal cell walls
inhibition
Yeast Botrytis
A. pullulans 207cb, 207e, 111bb, 407cb, 101Vv3Dd
C. saitoana 207cb

207cb, 207e, 407cb
207ch, 207e, 111bb
207cb, 207e, 111bb
207ch, 111bb
207ch, 111bb
207ch, 207e, 111bb




Inhibition zones indicate different biocontrol mechanisms

Inhibition index?

Yeast 111bb 207a 207cb  407cb
A. pullulans 264a 249a 258a 215a
C. saitoana 129D

C. pallidicorallinum 121b 12.1bc 11.0Db
Mt. chrysoperlae P34A004 14.3 b

Mt. chrysoperlae P34B007 11.3 bc

Mt. chrysoperlae P40A002 11.3 bc

Mt. pulcherrima PO1A016 11.1c 10.7 c

Mt. pulcherrima PO1C004 95c¢c 10.1c

M. guilliermondii 146b 125D

S. cerevisiae 7.7d 11.0bc

W. anomalus 12.6 b 12.3 bc

1 (y/x+y)(100); y = distance from the center of the yeast colony to the edge of the fungal
colony, x = distance from the center of the fungal colony plug to the leading edge of the
fungus. Average of two experiments; n =6



Native yeasts differentially inhibit B. cinerea 207cb
on ‘Thompson Seedless’ berries
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Differential inhibition of other Botrytis isolates on berries

Disease rating (10 dpi)?!

Yeast 111bb 207a 207cb 407chb
No yeast control 3.8a 4.5 a 5.5a 4.0 a
A. pullulans 21bc 23D 2.4 bcd 2.2Dbc
C. saitoana 3.0ab 3.0ab 3.3Dbc 2.8 abc
C. pallidicorallinum 2.8abc 2.9abc 3.8ab 2.8 abc
Mt. chrysoperlae P34A004 24bc 24D 2.1cd 2.0 bc
Mt. chrysoperlae P34B007 26bc 29abc 34abc 3.1lab
Mt. chrysoperlae P40A002 22bc 21Db 1.9d 2.1 bc
Mt. pulcherrima PO1A016 2.0c 2.1Db 2.2 cd 1.9 bc
Mt. pulcherrima P0O1C004 1.8c¢ 2.1Db 20d 1.8c¢C
M. guilliermondii 20cC 20D 3.1bcd 2.4Dbc
S. cerevisiae 25bc 250D 24bcd 2.1Dbc
W. anomalus 2.7abc 2.40Db 24bcd 25Dbc

1 Average of two experiments; n = 20



Yeasts rapidly colonize berries at ~1-40 million cells

Cells/mL1 AUC!
Yeast 0 days 2days 10days 3-10days
A. pullulans 200 1.3 mill 8.3 mill 57.1
C. saitoana 200 3.6 9.4 55.5
C. pallidicorallinum 200 1.0 5.5 55.3
Mt. chrysoperlae P34A004 200 0.3 11.4 54.9
Mt. chrysoperlae P34B007 200 0.8 10.9 54.2
Mt. chrysoperlae P4A0A002 200 0.7 40.5 54.2
Mt. pulcherrima PO1A016 200 0.8 29.6 54.1
Mt. pulcherrima P0O1C004 200 0.7 44.2 53.9
M. guilliermondii 200 3.7 10.9 53.6
S. cerevisiae 200 1.4 15.9 52.7
W. anomalus 200 2.0 35.9 51.7

1 One experiment; n = 10



Mechanisms of inhibition: antibiosis vs. competition

Medium (antibiosis) Berry (competition)
Yeast 111bb 207cb 407cb  111bb 207cb 407cb
A. pullulans + + + + + +
C. saitoana - - - - + _
C. pallidicorallinum . + + - + -
Mt. chrysoperlae AOO4  + - - + - +
Mt. chrysoperlae BOO7 - + - -+ + ;
Mt. chrysoperlae A0O02 - - . + - +
Mt. pulcherrima A016 + - - + + n
Mt. pulcherrima C004 + + - + + +
M. guilliermondii + + - + + n
S. cerevisiae + + - + + +
W. anomalus - + - - + +

+ significant inhibition relative to control



C and N utilization by native yeasts & Botrytis — in progress

sugars
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Future directions

« Additional basic research

* Which yeasts to deploy

* How to formulate and apply
 When — multiple applications

* Research on yeast diversity in vineyards



2016 Project-related communications

« WAWGG oral and poster presentation (XW)

« Am. Phytopathological Soc. oral presentation (XW)

e Manuscript in preparation (XW)

* Abstract for 2017 Plant-Animal Genome meeting (PO)



Funding

adtw,

»~ =", China Scholarship
i@j Council
ey anset?

www.csc.edu.cn

\/
‘ggg‘VVASHHﬂGTCWJSTATEVV"QE



Native yeasts from WSU research vineyards

» Of 250 isolates from 8 cultivars at two sites, 53 identified to
species (Bourret et al. 2013)

e 17-19 isolates of 30 tested displayed inhibition against
Botrytis in two different lab tests (Kramer & Glawe, unpub.)



Virulence expressed as area under the curve

Disease rating
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111b 19.4 a
R1V55#13




Yeasts alone produce a moderate host reaction

Browning
.! 1 (water)
. - « Moderate browning: 1.2-2.3

'- 2 * Marked population increase:
-- 200 cells => +1 million cells
s -

C T

Conclusion: Yeasts can colonize host tissue without producing
disease symptoms
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