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Current project on grapevine

. In vitro fungicide screening via spiral plater
. Field fungicide trials to manage PM and Gray Mold
. Grapevine Trunk Diseases

-Dormant pruning wound protection

-Biocontrol of GTD

-Nursery practices for clean plant material

-Aspergillus vine canker
-Biocontrol of Pierce’s diseases




Powdery mildew of Grapevine

Background

* Erysiphe necator (formerly Uncinula necator), an obligate parasite of
Vitis species that was first described in North America in 1834,

 After its introduction to Europe, grape powdery mildew was
observed throughout all grapevine-growing regions, including
California in 18509.




Infection by Erysiphe necator
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https://www.intechopen.com/books/grape-and-wine-biotechnology

Symptoms




Chasmothecia of Erysiphe necator




The pathogen can overwinter in dormant buds
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What makes a “bad” disease year?

Host

Pathogen Environment
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2023 Field fungicide efficacy trials

Experimental design

Experimental design Randomized complete block design with 5 replicates
Experimental unit 2 adjacent vines = 1 plot
Row and tree spacing 11 ft (row) and 7 ft (vine) Plot unit area 154 ft2

Area/treatment 770 ft2or 0.0177 acre/treatment (5 replicates = 1 treatment)
Volume water/Acre 50 gallons =0.88 gal/5 reps

100 gallons (mid May,) = 1.77 gal/5 reps

150 gallons (early June ) = 2.65 gal/5 reps
Equipment Stihl SR 430 mist blower backpack sprayers

https://ucanr.edu/sites/eskalenlab/Fruit_Crop_Fungicide_Trials/



Trial Map
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2023 Field climatic data
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Average daily temperature (A4C) and precipitation (mm) from Apr 1 to July 25, 2022, from CIMIS station #226.




Thomas-Gubler Risk Index data
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2023 Powdery Mildew Field Trial 1

Treatment
[ Pictures |BNEETE Rate/AY Incidence, % Severity, %
Luna Experience 8.6 fl oz 124
Pristine 23 oz 138
0OC+0 Endura 2.8 oz 152, 165 de 0.1b
Torjan 4 floz 181
Quintec 6 fl oz 194
Cevya 4 floz + Syl-Coat 4 fl 0z/100 gal 124
Gatten 6.4 floz+ Syl-Coat 4 fl 0z/100 gal 138
Luna sensation 5 floz + Syl-Coat 4 fl 0z/100 gal 152
RStR Vivando 15.4 floz+ Syl-Coat 4 fl 0z/100 gal 165 1 b
Inspire super 16 floz+ Syl-Coat 4 fl 0z/100 gal 181
Prolivo 4 floz+ Syl-Coat 4 fl 0z/100 gal 194
Inspire Super 20 fl oz + Dyne-Amic 0.125% v/v 124,194
Aprovia Top 13.3 fl oz + Dyne-Amic 0.125% v/v 138
37 BC Quintec 6.6 fl oz + Dyne-Amic 0.125% v/v 152 4e 0.2b
Miravis Prime 13.4 fl oz + Dyne-Amic 0.125% v/v 165
Aprovia Top 13.3 fl oz + Dyne-Amic 0.125% v/v 181
Aprovia Top + A9180A 13.3 fl oz + 1.0 oz + Dyne-Amic 0.125% v/v 165, 194
Quintec + A9180A 6.6 fl oz + 1.0 oz + Dyne-Amic 0.125% v/v 124
BKS Miravis Prime + A9180A 13.4 fl oz/+ 1.0 oz + Dyne-Amic 0.125% v/v 138 S5e 0.2b
Inspire Super + A9180A 20.0 fl oz + 1.0 oz + Dyne-Amic 0.125% v/v 152
Miravis Prime + A9180A 13.4 fl oz + 1.0 oz + Dyne-Amic 0.125% v/v 181
Sulfur Dry Flowable 5 Ib 123, 130, 137, 144
V6M-5-7 27.4 fl oz + Dyne-Amic 0.125% v/v 150
OKS Luna Experience 8.6 fl oz 164 10e 0.3b
Pristine 23 oz 180
Elevate 160z 193
Aprovia Top 13.3 fl oz + Dyne-Amic 0.125% v/v 165, 194
Quintec 6.6 fl oz+ Dyne-Amic 0.125% v/v 124
BKD Miravis Prime 13.4 fl oz + Dyne-Amic 0.125% v/v 138 7e 0.3b
Inspire Super 20 fl oz+ Dyne-Amic 0.125% v/v 152
Miravis Prime 13.4 fl oz + Dyne-Amic 0.125% v/v 181
. 123, 137, 150, 164,
nGD Parade 3.1 fl oz + Dyne-Amic 0.25% v/v 180, 193 6e 0.3b
_ Luna Experience 8.6 fl oz 124




2023 Powdery Mildew Field Trial 2

0
Sulfur 5lb 124, 138
Saponel 0.5% + Sulphur 5lb 150
1.4 f
i PU" Saponel 1% + Kobber 30g/100L 158 S
HML32 1.25L/100L + Kobber 30g/100L + Sulphur 5lb 164,172,180, 188, 193
YC Shielder (OR-536) 4 Ibs/a + Oroboost (OR-097A) 32 fl. 0z/100 gal 123, 130, 137, 144, 150, 158, 164, 172, 180, 188, 193 63cde 6.7 ef
Sulfur 5lb 124,138
Saponel 0.5% + Sulphur 5lb 150
7.7 f
BKC  Saponel 1% + Kobber 30g/100L 158 R 8
HML32 1.25L/100L + Kobber 30g/100L + Potum 300g/100L 164,172,180, 188, 193
Sulfur dry 123, 130, 137, 144, 158
o , ) , ’ 9.2 f
_ Kaligreen 5lb 164, 172, 180, 188, 193 N i
Mi - -
Y ilagrum Plus (OR-488) 40 fl 0z/100 gal + Oroboost (OR-097A) 32 123, 130, 137, 144, 150, 158, 164, 172, 180, 188, 193 67bcde 111 of
fl 0z/100gal
PKC Sulfur DF 5 Ib 123, 130, 137, 144, 150, 158, 164, 172, 180, 188, 193 56e 12.0 ef
Sulfur 5lb 124,138
- 12.4 f
_PWS NSA 1% + Kobber 33g/100L +HML Silco (225ml/100L or 100g/100L 150, 158, 165, 172, 180, 188, 193 . i
Sulfur 5lb 124, 138
Saponel 0.5% + Sulphur 5lb 150
Saponel 1% + Kobber 30g/100L 158
PWD " |IML32 1.251/100L + Kobber 30g/100L + HML Silco 225ml/100L 164, 193 e 159 &
Saponel 1% + Kobber 30g/100L + HML Silco (225ml/100L or
172,188
100g/100L)
_RKD Cinnaction (OR-489-E) 50 fl 0z/100 gal + Attitude (OR-278F) 32 fl 123, 130, 137, 144, 150, 158, 164, 172, 180, 188, 193 - -, of
0z/100 gal
PureSpray Green 1 gal 123,130, 137, 144
PK 21.7 f
“ > Sulfur Dry-Flowable 5 Ib 150, 158, 164, 172, 180, 188, 193 . i
Bio Project S10 68 fl oz + Bio Project ID 0.9 27 fl oz 124
Bio Project S10 27 fl oz + Bio Project ID 0.9 27 fl oz 138
Bio Project ID 0.9 27 fl oz + Bio Project MT 0.9 27 fl oz 152
11 ONS  Bio Project S10 68 fl oz + Bio Project MT 0.9 27 fl oz 165 60de 28.6 def
Bio Project S10 68 fl oz + Bio Project ID 0.9 34 fl oz + Bio Project 180




Sulfur advantages

*Lime sulfur

* Dusting Sulfur

* Wettable sulfur
-Micronized
-Dry Flowable

*|s a natural product

*|nexpensive

* Effective

* Used hundreds of years
-No Case of resistance




Sulfur disadvantages

* Washes off easily with rain
e Less effective in cool weather
* May burn wines in hot weather




Downy mildew Plasmopara viticola of grapevine
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Pathogens involved with Bunch Rot / Gray Mold

Lum 1N

Zhou et al 2018, Plant Disease

\

20pm

Fungus is ubiquitous

Attacks juvenile tissue, ripe
fruit Brix >8

After infection, the fungus
can produce sclerotia
(resting structure).



Summer bunch rot (Sour rot)

* In California, sour rot has been attributed to a complex of

microorganisms including Boftrytis cinera, Aspergillus
niger, A. carbonarius, and others (Latham et al 2008)




Other common symptoms of sour rot




Non-Summer Botrytis symptoms

Black Measles

Sunburn




Pathogens involved with Summer Bunch rot (Sour Rot)

is ci Aspergillus carbonarius ' ' ’ .
Botrytis cinerea perg Aspergillus niger Aspergillus tubingensis Cladosporium sp.

Penicillium sp. Rhizopus sp. Bacteria




Life cycle of Botrytis bunch rot

INSECT OR
MECHANICAL
DAMAGE

Shoot blight'
In warm,
wet springs

LONG WARM WET I

QOverwinters on
mouldy bunches

Drosophila

https://www.awri.com.au/wp-content/uploads/botrytis_intro.pdf




Infection by Botrytis cinerea
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24_48 h ours Armijio et al. 2016 Grape and Wine Biotechnology



https://www.intechopen.com/books/grape-and-wine-biotechnology

Factors affecting grapevine susceptibility

e Weather
e Site
* Micro-climate/Canopy architecture

e Grapevine growth stage
e Tissue Damage

e Varietal susceptibility: Chardonnay, Chenin Blanc, Grenache,
Muller, Thurgau, Pinot Gris, Pinot Noir, Riesling, Sauvignon Blanc,

Semillon, Traminer, and Sultana ,
Environment

Pathogen Host plant




Cultural practices affect summer bunch rot

o Leaf remcval Environment
Decreased fertilizer
*Cluster Architecture

Pathogen Host plant




Fungicide efficacy

* Timing

* Bloom, Preclose, Veraison, Preharvest
* Application

* Full coverage, Both sides of vine

* Phenology
* Blossoms, young fruit, older fruit, leaves, shoots




2023 Field fungicide efficacy trials

Experimental design

Experimental design
Experimental unit
Row and tree spacing

Area/treatment
Fungicide
Applications,
water/Acre

Equipment

Volume

Completely randomized design with 5 replicates

3 adjacent vines = 1 plot

11 ft (row) and 5 ft (vine) Plot unit area 165 ft?

825 ft? or 0.01956 acre/treatment (5 replicates = 1 treatment)
A bloom, May 25, 100 gallons = 1.5152 gal/5 reps

B pre-close, June 22, 150 gallons = 2.2727 gal/5 reps

C veraison, August 6%, 150 gallons = 2.2727 gal/5 reps

D pre-harvest, August 23", 150 gallons = 2.2727 gal/5 reps
Stihl SR 430 Backpack Sprayers

https://ucanr.edu/sites/eskalenlab/Fruit_Crop_Fungicide_Trials/
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2023 Summer Bunch Rot Field Trials
Applicati

Treatment *

o] 81111 [-84 Incidence Severit
“ Flag Rate/Acre o v, %
Evoca 3 Ib + Activator-90 16 fl 0z/100 gal AD
BKC  Pristine 23 oz B 8.0a 1.0a
Elevate 16 oz C
SA-0650004 28 fl oz A
Vangard WG 10 oz B
B*G  5A-0650004 28 floz C N
Ph-D 6.2 oz + Syl-Coat 4 fl oz D
Miravis Prime 13.4 fl oz + Dyne-Amic 0.125% v/v A C
GD Vangard 10.0 oz + Dyne-Amic 0.125% v/v B 15.2a-c 1.4a
Switch 14.0 oz + Dyne-Amic 0.125% v/v D
Mevalon 55 fl oz A
Vangard WG 10 oz B
PWD' levate 50WDG 1 Ib C e e
Ph-D 6.2 oz + Syl-Coat 4 fl oz D
6 [o V6M-5-7 27.4 fl 0z + Dyne-Amic 0.125%v/v AB,CD 17.6a-e 1.8a
Vangard 10.0 oz+ Dyne-Amic 0.125% v/v A,D
mGS Miravis Prime 13.4 fl oz + Dyne-Amic 0.125% v/v B, C S
PEARNRKC  Kaligreen 5lb AB,CD 20.0a-g 26a-c
Evoca 3 |Ib + Activator-90 16 fl oz A B,D
“Pu Elevate 16 oz C 200a¢ 09a



Eskalen lab website

G. Results

Trial I
Flag 18-YKC-2022- Powdery Mildew Trial Table 1. Disease incidence and severity of synthetic fungicides and combinations of soft chemistry
and synthetic products. Product names are followed by rate (per acre). Treatment means followed by the
® - same letter are not significantly different according to Fisher’s LSD at a=0.05;
Treatment Application date Powdery milde:v ou the
cluster
Pictures - Flag Rate/A* (Julian day) Inck.l/:nce, Sev.e/:lty,
Abound 15.5 fl oz + Syl-Coat 4 fl 0z 105
Prolivo 5 fl oz + Syl-Coat 4 fl 0z 119
Kenja 22 fl oz + Rally 4 oz + Syl-Coat 4 fl oz 132
18 YKC Quintec 40z + Syl-Coat 4 fl 0z 147 00a 0.00 a
Torino 3.4 oz + Syl-Coat 4 fl oz 161
Merivon 4oz + Syl-Coat 4 fl oz 178
Vivando 15.4 oz + Syl-Coat 4 fl 0z 193
PureSpray Green 1 gal 103,110, 117
Luna Experience 8.6 fl oz 124, 182
37 BC Pristine23 oz 138 00a 0.00 a
Elevate 160z 152
Parade 3.1 fl oz 166
y 108, 122, 136, 150,
41 Pu Parade 3.1 fl oz + Dyne-Amic 0.25% viv 165. 179. 194 00a 0.00 a
Aprovia Top 13.3 fl oz +Syl-Coat 0.125% 122,179
viv
Quintec 6.6 fl oz + Syl-Coat 0.125% v/v 136, 194
62 Y+O Miravis Prime 13.4 fl oz +Syl-Coat 0.125% 165 00a 0.00 a
viv
Inspire Super 20.0 fl oz +Syl-Coat 0.125% 150
v/v
Aprovia Top 13.3 fl oz + A9180B 0.5 oz 122,179
+Syl-Coat 0.125% v/v
Quintec 6.6 fl oz + A9180B 0.5 oz + Syl- 136, 194
0,
TR AT N TR S—— 003 0.00 2

33



Unusual fall symptoms on virus free grapevines

Grenache cv./ Freedom



External Symptoms




symptoms

Internal
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Survey of AVC- and SR-associated isolates

Oriain Number of

9 isolates (n)

AVC samples 2021 10

AVC isolates 2000 (T. J. 5
Michailides)

Sour Rot isolates 255

Spore trap isolates 20

Total 290




Spore dispersal pattern of summer bunch rot pathogens
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Identification of Aspergillus spp.

. . I .
Calmodulin gene (CaM) reconstruction [ e ool CBS 1227127
o [L—A. vadensis CBS 113365
H _— H H A. vadensis IHEM 26351
« Brown isolates = Aspergillus Vine Canker samples from wonon[| 4 uchuensis CBS 205,807
A. luchuensis CBS 564.65"
A. tubingensis CBS 134.48"
WOOd A. tubingensis IHEM 10349
A. tubingensis Strbr
] ] UCD9799
* Blue isolates = Sour rot from fruit e
. . ucD11278
« Green isolates = Spore traps from air o i
UCD11282
... UCD11283
<~ e Zt ; T UCD11284
28/98 lA. niger CBS 554.65
A. niger ITEM 7090 O
oot
A. nigef (=A We’Wi’SChl‘ae) CBS 13954T UcD11289
A. niger (=A. welwitschiae) IHEM 2969 UCD11290
UCD11277 sro7 | FUCD11291
sans | |UCD11281 ~{UCD11292 A. tubingensis
_1wao0 || (UCD11298 ) ucD11293
UCD-E048 A. niger UCD11294
UCD-E098 oA
A. niger IHEM 17902
: UCD11297 % e
A. niger IHEM 24454 UCD11299 NeW tO CA
A. carbonarius CBS 111.267 ) UCD10419
A. carbonarius IHEM 661 s UCD10422
A. carbonarius IHEM 25902 UCD10488
uCD11285 i UCD10490
) oo _[LCDIT2SS A. carbonarius 32313 :g;
- UCD-E100 . UCD10493
> A. sclerotioniger CBS 115572 - UCD10494
_EA. ibericus CBS 121593" f : 1 UCD10589
A. sclerotiicarbonarius CBS 121057 UCD10590
100199 — A. ellipticus CBS 707.79' UCD10832
L A. heteromorphus CBS 117.55 UCD10835

A. japonicus CBS 114.517



Pathogenicity of Aspergillus tubingensis

AVC isolates Sour rot isolates  Spore traps isolates




Pathogenicity of Aspergillus tubingensis

. Wood lesion Berry lesion
Isolate Origin _
length (mm) diameter (mm)

UCD10422 Canker 51.5a 19.2 abc
UCD10494 Canker 32.3a 18.5 abc
UCD9799 Sour rot 37.1a 20.6 a
UCD10591 Sour rot 33.2 a 20.6 a
UCD10589 Spore trap 48.3 a 20.2 ab
UCD10590 Spore trap 37.8a 19.9 ab

60

50

40

3

o

2

o

1

o

0

Canker Canker Sour rot Sour rot Spore trap Spore trap

B Wood lesion length (mm) Berry lesion diameter (mm)

Lesion length and diameter (mm) values obtained from pathogenicity
tests in wood and ripen berries of ‘Red Globe’ grapevines.

Bustamante et. al. Reassessing the etiology of Aspergillus vine canker and summer bunch rot of table grapes in California Plant Disease, 2023
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Graft Union

Bustamante et al. 2023 First Report of Fusarium annulatum Associated with Young Vine Decline in California. Plant Disease.
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Infection of GTD on different parts of the vine




Field pruning wound protection trials

2) Inoculation  3) Evaluation of infection
N. parvum

1) Treatment (2,000.conidia)




Pruning wound protection trials

Untreated (non-inoculated
Parade, 4.7 fl oz pyraziflumid

1 L Vitiseal ready-to-use (V-RTU). This is NOT to be diluted.

opsin M 1.25 lbs Triophanate-methyl
Guarda, 2.56 fl oz/ga thyme oil

Vintec, 2.8 oz Trichoderma atroviride strain SC1

Crab Life Powder, 0.5 Ibs .
Chitin

2 X 0.5 L experimental new Vitiseal formulation, ready-to-use (X-RTU). This is
NOT to be diluted.
Rhyme, 5 fl oz (applied as pruning wound spra Flutriafol (22.7 %)

Acrylic Co-Polymer

UCD-10631, 10% fermented product Bacillus velezensis UCD-10631
T e pyraziftumid
Trichoderma hamatum -8717
Dreft Stage 1 Liquid Detergent
microSURE (Agriwash),4.36gal  [ICTNEERY

T N copper sulfate Pentahydrate
GCM (Gelatinise and Chitinase Microorganism Bacillus velezensis CE100
L aciltus subtilis strain AFS032321
e A A T e R et 1 SN serratia plymuthica UCD-10719

Vitiseal -to- V-RT li ing FELCO 19 - ial lication -
|t|sare?dyto us.e A . applied using CO 19 - Special application aite CoPalyina

Esendo, 2.8 lbs pre-mix of Howler and azoxystrobin
Luna Sensation, 7.6 oz fluopyram (17.54%), tebuconazole (17.54%)

UCD 8189 + 8344, 1x10° cfu/ml Aureobasidium pullulans-8189+8344

Biotam, 2 lbs Trichoderma asperellum (ICC 012) + Trichoderma
gamsii (ICC 080)

PerCarb, 4 Ibs sodium carbonate peroxyhydrate (85%)

richosSymBio, 25.6 fl oz Trichoderma harzianum T78 (of 5 x 10! cfu)

Product name Active Ingredient Manufacturer

AgBlome Innovations
Nichino America

Bayer CropScience
VitiSeal

International LLC

N/A

United Phosphorus Inc.
BioSafe Systems, LLC
Isagro USA

Bi-PA

Westbridge Agricultural Products
Conchazul de

Mexico

BioSafe Systems, LLC

VitiSeal

International LLC

FMC

Symborg

N/A

Nichino America

N/A

Dreft

Strategia Project Management Inc
Magna-Bon

N/A

AgBiome Innovations

N/A

VitiSeal

PR R I B B B o



Product name Active Ingredient Manufacturer |[MPI, %*

Untreated (non-inoculated) - - 00 f

Esendo, 2.8 lbs pre-mix of Howler and AgBiome 6.7 ef
azoxystrobin Innovations

Parade, 4.7 fl oz yraziflumid Nichino America |6.7 ef

Luna Sensation, 7.6 oz fluopyram (17.54%), Bayer 83 ef
tebuconazole (17.54%) CropScience

1 L Vitiseal ready-to-use (V- VitiSeal 11.1 ef

RTU). This is NOT to be Acrylic Co-Polymer International

diluted. LLC

UCD 8189 + 8344, 1x10° (Aureobasidium pullulans- |N/A 12.2 def

cfu/ml 8189+8344

Topsin M 1.25 lbs . United 13.3 cdef
Triophanate-methyl Phosphorus Inc.

Guarda, 2.56 fl 0z/ga thyme oil BioSafe 13.3 cdef

ym Systems, LLC

Biotam, 2 lbs Trichoderma asperellum  |Isagro USA 13.3 cdef

(ICC 012) + Trichoderma
amsii (ICC 080)

Vintec, 2.8 oz Trichoderma atroviride Bi-PA 24.4 bedef
strain SC1

Botector, 8 oz  Aureobasidium pultulans XVes.tbr]idge1 25.0 bedef
strain DSM14940/14941 1 [ €70 12

roducts

Crab Life Powder, 0.5 Ibs . Conchazul de  |26.7 bedef

Chitin .
Mexico

PerCarb, 4 1bs sodium carbonate BioSafe 28.9 abcdef]
peroxyhydrate (85%) Systems, LLC

2 X 0.5 L experimental new VitiSeal 31.1 abcdef]

Vitiseal formulation, ready-to- Acrvlic Co-Polvmer International

use (X-RTU). This is NOT to [~ y LLC

be diluted.

Rhyrpe, 5 fl oz (applied as Flutriafol (22.7 %) FMC 33.3 abcdef]

pruning wound spray)

TrichosSymBio, 25.6 fl oz Trichoderma harzianum Symborg 33.3 abcdef]

T78 (of 5 x 10'! cfu)

Treatments of

pruning wound

protection trial
in 2022
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Results of pruning wound protection trial for Neofusicoccum parvum in 2022

Untreated (non-inoculated) -
- Parade (4.7 fl 0z) /31—
—p Esendo /33—
— |una Sensation +—F+H—
—p Vitiseal (V-RTU) —F+—
—p UCD 8189 + 8344 ——1+
— Biotam —+—
—) Guarda ¥—/—F+H—
— Topsin M /73—
—> Vintec A i
—> Botector ———
—p Crab Life Powder - —
—p  Percarb - F—
Vitiseal (X-RTU) - i
UCD-10631 A fr—
TrichosSymBio - —
Rhyme - ————
F———
—
F—A
1
-
—i

UCD 8717 -
Parade, (3.1 fl 0z) -
Postive Control (Inoculated with N. parvum)
microSURE (Agriwash) -
Dreft baby detergent -
CS2005 A
GCM - }
Theia - —
—

1

UCD-10719 A

Vitiseal (V-RTU) using FELCO 19 4
Howler - —

UCD-10763 A —

0 20 40 60 80 100

MPI, %
Figure 2. Evaluation of pruning wound treatments mean percent infection (MPI) rates with N. parvum
located at UC Davis Plant Pathology Field Station, 2022. Bars = standard errors.

https://ucanr.edu/sites/eskalenlab/files/378928.pdf

=
—
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Recovery of biological treatments from inoculated canes

Recovery %
Sacramento County Kern County
Treatment E. lata N. parvum E. lata N. parvum
Bacillus velezensis 0 25 25 5
Bacillus subtilis strain QST 713 0 5 0 0
Bacillus sp. 0 5 10 0
Trichoderma hamatum 0 20 20 15
Trichoderma asperellum and Trichoderma gamsii + a blend of crab and lonbster shell powder 35 10 30 30
Trichoderma asperellum and Trichoderma gamsii 60 45 20 30
Aureobasidum pullulans strain DSM14940/14941 65 100 25 30
Trichoderma atroviride 70 100 45 80
Aureobasidum pullulans 100 100 25 60

https://ucanr.edu/sites/eskalenlab/



https://ucanr.edu/sites/eskalenlab/

Identification of Naturally Occurring Biological Control Agents in
California Vineyards




Protecting pruning wound is essential

Biocontrol

Plant extract

Synthetic fungicides

Sealant

Disinfectant

Commercial
name

Biotam
Vintec
Botector
GCM
Guarda
Topsin-M
Luna sensation
Esendo
Rhyme
Parade
Vitiseal

PerCarb

Active ingredient

(Trichoderma asperellum + T. gamsii
Trichoderma atroviride SC1
Aerobasidium pullulans

Bacillus velezensis CE100

Thyme oil

Triophanate-methyl

Fluopyram/Trifloxystrobin

Azoxystrobin + Pseudomonas chlororapsis
Flutriafol

Pyraziflumid

Acrylic CO-Polymer

Sodium carbonate peroxyhydrate (85%)

https://ucanr.edu/sites/eskalenlab/

Manufacturer

SepRo

BI-PA

Westbridge

BSR

Biosafe System
United Phosphorous
Bayer CropScience
Agbiome

FMC

Nichino America

Vitiseal International

Biosafe Systems
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