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Gray mold (Botrytis)

• Usually causes fruit rot
• Infects through flowers at 

bloom, but also direct
• Sometimes can cause 

crown rot
• Dispersed by wind and 

splashing water 
• Favored by wet and cool 

conditions 
• Relies on chemical control 

Photo by Madeline Dowling 
http://phytographics.com/

http://phytographics.com/


Gray mold (Botrytis)



Botrytis spp. Affecting Strawberries
• B. cinerea 

- Causal agent of strawberry gray mold

• B. fragariae
- Recently discovered species, isolated primarily from blossoms 
and some fruit (Dowling et al. 2017)

• Other species 
- B. mali (1%) (Dowling et al. 2017)
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Growth behavior and morphology 
of B. fragariae and B. cinerea. 

Rupp et al. 2017



Aggressiveness of B. fragariae on strawberry and others

• Compared with B. cinerea, B. 
fragariae appeared to be slightly 
more aggressive on strawberry 
flowers

• On non-strawberry tissues, B. 
fragariae was shown to be unable to 
cause lesions or form very small 
lesions 



Dowling et al. 2018



Most frequent phenotypes associated with different CCR Frequency of multiple chemical class resistance (CCR) 
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Take-Home Message 

• Resistance in Botrytis spp. isolates is common to most of the chemical 
groups of fungicides labelled for strawberry

• Newer SDHI (FRAC 7) such as Luna Tranquility, Merivon and FRAC 12 
product Switch have less resistance issues at this point

• Thiram or Captan has pretty good efficacy for Botrytis, and should be the 
backbone of spray programs

• Perhaps targeting Bf more so than Bc at bloom, fungicide choices could 
be tailored to the differences between their resistance frequency. 



Registered for a variety of fruit and veg crops (PHI = 0 
days, REI = 4hrs)



Powdery Mildew
Botrytis
Alternaria.. 

Registered for a variety of fruit and veg crops

Phytophthora
Botrytis
Anthracnose..

(PHI = 1 day; REI = 4 hrs) (PHI = 0 day; REI = 4 hrs)

Polypeptide derived from sweet lupine plants Pseudomonas chlororaphis strain AFS009



Multi-site fungicides
• Captan (FRAC M4)
• Thiram (FRAC M3)

Fungicide trial in 2015 

Biological/Soft materials: 
• PH-D (Polyoxin D; FRAC 19)
• Howler (Pseudomonas chlororaphis strain 

AFS009; FRAC BM02)
• Fracture (or ProBLAD; FRAC BM01)-----

polypeptide derived from sweet lupine plants

Bush N Vine Farms, York SC



Spray and pick dates

3/17 3/23 4/6 4/12 4/20 4/28 5/19 6/1

High Botrytis risk

Low Botrytis risk

Fungicide application

10% bloom

First pick



Treatment and rate/A
Botrytis fruit rot

Preharvest
Postharvest

High pressure Low pressure
Captec 4L (2.25 qt) 31.8 b 6.8 a 4.7 ab
Thiram 24/7 (2.6 qt) 19.5 b 5.6 a 3.4 bc
PhD (6.2 oz) 27.5 b 7.3 a 5.7 a

Howler (low rate) + CapSil (9 floz/100 gal) 56.4 ab 8.3 a 5.4 a

Howler (high rate) + CapSil (9 floz/100 gal) 48.6 ab 8.3 a 5.4 a

Fracture (25.6 oz) 46.5 ab 5.8 a 5.4 a
Non-treated control 70.8 a 7.0 a 6.2 a

Botrytis fruit rot incidence 



Rotating/blocking biorational/biological 
fungicides with conventional fungicides, 2021   

Conventional:
Switch
Captan

Biorational/Biologicals:
Botrystop
Regalia

Rotational spray schedules 
• Switch (ACE) rotates with captan (BDF)
• Switch (ACE) rotates with Botrystop (BDF)
• Switch (ACE) rotates with Regalia (BDF)
• Switch (ACE)

Blocking spray schedules 
• Switch (ABC) blocks with Botrystop Low (DEF)
• Switch (ABC) blocks with Botrystop High (DEF)
• Switch (ABC) blocks with Regalia (DEF)
• Switch (ABC)
• Botrystop (A-F)

A B C D E F



A

C

ABC ABC

BC

ABC ABC

BC

AB AB

Rotational spray schedules 
• Switch (ACE) rotate with captan (BDF)
• Switch (ACE) rotate with Botrystop (BDF)
• Switch (ACE) rotate with Regalia (BDF)
• Switch every 2 weeks (ACE)

Blocking spray schedules 
• Switch (ABC) block with Botrystop Low (DEF)
• Switch (ABC) block with Botrystop High (DEF)
• Switch block (ABC) with Regalia (DEF)
• Switch (ABC)
• Botrystop along High (A-F)



Conclusion

• Thiram and Switch are very effective against gray mold

• Captan and Ph-D were pretty good and comparable 

• Fracture (ProBLAD) and Howler had somewhat efficacy against Botrytis, 
while efficacy of Regalia or BotryStop was not evident. 

• Under low disease pressure, fungicide activity lasts longer



Neopestalotiopsis

“2018/19: 5 farms in FL, 1 nursery in NC

2019/20: 20 farms in FL, 2 sites of the same nursery 
in NC 

2020/21: Everywhere in FL, mostly in fields had the 
issue in the previous season

2021/22: Not as bad as the previous year (weathers 
have been good)”

---Dr. Natalia Peres from UF 

Causes a leaf blotch, crown rot, fruit rot

Baggio et al. 2020
Plant Disease



Differentiation from other diseases

• Rapid progression during wet 
conditions  (noticeable decline 
in days)

• Black pycnidia are typically 
produced in the center of 
lesions

• Most growers who thought 
they had it actually had other 
more traditional diseases

Photo: Kathy Demchak



Cultural Controls
• Avoid introducing the disease (Not taking the chance!!!) 
• Sanitation/Leaf removal (when dry)
• Work in less-affected areas first to avoid spread 

Chemical Controls
• Thiram SC, Switch or Miravis Prime
• Omega/Bravo are most effective; Bravo is labeled for 

nurseries, Omega is in the process, but will not be for fruit 
production  

Fungicides are only partially effective; multiple applications 
likely to be necessary



Monterey San Andreas 

Chandler Sweet Charlie 

Planting date: Sep 24, 2021

Pictures taken: Nov 23, 2021

When they came in…
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Strawberry anthracnose

• A major fungal disease on strawberries, caused by 
species within Colletotrichum acutatum & C. 
gloeosporioides complexes.  

• Disease infection is usually favored by extended 
moisture and warm conditions.

• Symptoms normally referred to as black spot on 
upper parts of the plant. Bright orange sporulation 
typically occurs on mature fruit. 

• Crowns can also be infected, causing severe 
stunting or plant death (ACR). Photo by Madeline Dowling 

http://phytographics.com/

http://phytographics.com/


State 
C. acutatum  C. gloeosporioides 

C. lineola Total C. nymphaeae C. fioriniae  C. siamense 
Maryland 121 6  2 - 129 
Pennsylvania 36 2  3 1 42 
Virginia 9 -  7 - 16 
North Carolina 13 -  - - 13 
Total 179 8  12 1 200 

  

What species do we have here?


		State

		C. acutatum

		

		C. gloeosporioides

		C. lineola

		Total



		

		C. nymphaeae

		C. fioriniae

		

		C. siamense

		

		



		Maryland

		121

		6

		

		2

		-

		129



		Pennsylvania

		36

		2

		

		3

		1

		42



		Virginia

		9

		-

		

		7

		-

		16



		North Carolina

		13

		-

		

		-

		-

		13



		Total

		179

		8

		

		12

		1

		200









Resistance to 
strobilurin fungicides 
(group 11) in 
anthracnose strains



Major chemical classes of fungicides 
labelled on strawberry 

• FRAC 1: (Thiophanate-methyl; Topsin M)

• FRAC 2: (Iprodione; Rovral)

• FRAC 3: (a variety of a.i. available; Rally, Tilt, Mettle etc. )

• FRAC 7: (multiple a.i. available; Pristine, Fontelis etc.)

• FRAC 11: (multiple a.i. available; Pristine, Abound etc.)

• FRAC 12: (fludioxonil; Switch)
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Difenoconazole

Flutriafol

Myclobutanil

Propiconazole

Tetraconazole

Triflumizole

Mefentrifluconazole

Sensitivity to FRAC 3 (DMI) fungicides

>20

Fungicide treatment Lesion diameter (mm)
Control (water) 14.1 a
Propiconazole 2.8 c
Triflumizole 14.1 a
Mefentrifluconazole 13.3 a
Triflumizole + Mefentrifluconazole mixture 1:10 6.6 b
Switch 0.00 d

Schoeneberg and Hu (JPP, 2022) 



Any new or existing fungicides that may offer some efficacy?  

Species and 
isolates

EC50 (µg mL-1) of fungicide:
Bos- Fluxapy- Penthio- Fluopy- Benzovin-

C. gloeosporioides
Niitaka 3 >100 >100 2.6 >100 0.2
5-2-1 >100 >100 1.9 >100 <0.1
5-2-2 >100 >100 1.8 >100 <0.1
Nagasaki 1 >100 >100 0.8 >100 <0.1
Nagasaki 2 >100 >100 0.7 >100 <0.1
19002 >100 >100 1.6 >100 <0.1
Cg_RR12-1 >100 >100 1.2 >100 <0.1
Cg_SE12-2 >100 >100 1.1 >100 <0.1
Cg_EY12-2 >100 >100 2.6 >100 <0.1
Cg_RR12-4 >100 >100 1.1 >100 <0.1
Ca_EY12-1 >100 >100 2.0 >100 <0.1

C. acutatum
GC2-1 >100 >100 0.3 >100 <0.1
AAU811-3 >100 >100 0.5 >100 <0.1
CO4-35 >100 >100 1.2 >100 <0.1

Sensitivity of Colletotrichum isolates to FRAC 7 (SDHI) fungicides (mycelial growth)

• Bos: Pristine 
• Fluxapy: Merivon
• Penthio: Fontelis
• Fluopy: Luna series
• Benzovin: Aprovia (not 

labeled on strawberry)

Ishii et al., 2016 
(Pest Manag. Sci.)



Application dates
1st (10-20% bloom) 3/26/2020
2nd 4/2/2020
3rd 4/9/2020
4th 4/16/2020
5th 4/23/2020
6th 4/30/2020
7th (1st pick) 5/7/2020
8th 5/15/2020

Fungicides evaluated:

Cevya (4.0 fl oz) + Induce (0.125% v/v)
Cevya (5.0 fl oz) + Induce
Mibelya (6.0 fl oz) + Induce
Merivon (4.0 fl oz) + Induce
Captan 4L (3.0 qt)

Cevya: mefentrifluconazole (FRAC 3)
Mibelya: mefentrifluconazole (FRAC 3) + fluxapyroxad (FRAC 7)
Merivon: fluxapyroxad (FRAC 7) + Pyraclostrobin (FRAC 11)

Location: Wye REC, Queenstown MD
Spring/Summer 2020


Map

		Note: 16 plants/per treatment rep; 4 buffer plants in-between two trt reps on each bed

		CV: Chandler										Row 1				Row 2				Row 3				Row 4

		Location: Wye REC, Queenstown, Maryland										Buffer				Buffer				Buffer				Buffer						The bed rows are about 36 in. wide, and each contained two staggered rows of plants spaced about 18 in. apart within and between plant rows. 



				CEVYA (low)/INDUCE

				CEVYA (high)/INDUCE

				MIBELYA/INDUCE

				MERIVON/INDUCE

				Non-spray

												Buffer				Buffer				Buffer				Buffer









		Planting date: Sep 26, 2019



		Application dates										Buffer				Buffer				Buffer				Buffer

		1st (10-20% bloom)		3/26/20

		2nd 		4/2/20

		3rd 		4/9/20

		4th 		4/16/20

		5th 		4/23/20

		6th 		4/30/20

		7th (1st pick)		5/7/20								Buffer				Buffer				Buffer				Buffer

		8th 		5/15/20







		Artificial inoculation date: Mar 20,  2020



												Buffer				Buffer				Buffer				Buffer













												Buffer				Buffer				Buffer				Buffer





spray + pick dates

		Captan treatment is not part of this efficacy trial, but it was included as an "indirect comprison"

		Note that data from captan treatment is from a different plot, but in close proximity (only 10 feet away)

		Application Date		Captan		Efficacy trial

		3/24/20		X

		3/26/20				X

		3/31/20		X

		4/2/20				X

		4/7/20		X

		4/9/20				X

		4/14/20		X

		4/16/20				X

		4/21/20		X

		4/23/20				X

		4/27/20		X

		4/30/20				X

		5/5/20		X

		5/7/20				X

		5/12/20		X

		5/15/20				X

		5/20/20		X

		SUM		9		8



		Pick dates

		5/7/20

		5/11/20

		5/14/20

		5/18/20

		5/21/20

		5/26/20

		5/29/20





1. harvest

		Date:

		5/7/20

		Cultivar		Treatment		Total # of fruit		Marketable yield [g]		# Botrytis		# Anthracnose		# culls		% botrytis		% anthracnose

		Chandler		Cevya (low) / Induce		21		253.1		0		2		0		0.0		9.5

		Chandler		Cevya (high) / Induce		19		262.8		0		2		0		0.0		10.5

		Chandler		Mibelya / Induce		23		318.3		0		4		0		0.0		17.4

		Chandler		Merivon / Induce		10		77.6		0		4		0		0.0		40.0

		Chandler		Cevya (high) / Induce		40		497.7		0		4		0		0.0		10.0

		Chandler		Mibelya / Induce		48		314.0		0		21		0		0.0		43.8

		Chandler		Cevya (low) / Induce		38		322.2		0		9		0		0.0		23.7

		Chandler		Merivon / Induce		25		169.7		0		11		0		0.0		44.0

		Chandler		Merivon / Induce		19		244.6		0		0		0		0.0		0.0

		Chandler		Cevya (low) / Induce		14		131.5		0		3		0		0.0		21.4

		Chandler		Cevya (high) / Induce		19		332.0		0		0		0		0.0		0.0

		Chandler		Mibelya / Induce		13		133.7		0		0		0		0.0		0.0

		Chandler		Cevya (high) / Induce		24		287.0		0		6		0		0.0		25.0

		Chandler		Merivon / Induce		2		62.8		0		4		0		0.0		200.0

		Chandler		Mibelya / Induce		15		178.3		0		2		0		0.0		13.3

		Chandler		Cevya (low) / Induce		17		198.6		0		2		0		0.0		11.8

		Chandler		Control		5		68.0		0		0		0		0.0		0.0

		Chandler		Captan		0		0.0		0		0		0		0.0		0.0

		Chandler		Control		3		59.1		0		0		0		0.0		0.0

		Chandler		Captan		0		0.0		0		0		0		0.0		0.0

		Chandler		Captan		3		48.0		0		0		0		0.0		0.0

		Chandler		Control		8		97.7		0		0		0		0.0		0.0

		Chandler		Captan		18		238.3		0		0		0		0.0		0.0

		Chandler		Control		22		336.4		0		10		0		0.0		45.5





2. harvest

		Date:

		5/11/20

		Cultivar		Treatment		Total # of fruit		Marketable yield [g]		# Botrytis		# Anthracnose		# small, misshapen		# deformed		Sum culls		% botrytis		% anthracnose

		Chandler		Cevya (low) / Induce		60		453.2		0		20		0		3		3		0.0		33.3

		Chandler		Cevya (high) / Induce		74		624.9		0		27		6		0		6		0.0		36.5

		Chandler		Mibelya / Induce		46		257.3		0		27		0		0		0		0.0		58.7

		Chandler		Merivon / Induce		54		327.8		0		28		0		0		0		0.0		51.9

		Chandler		Cevya (high) / Induce		71		507.2		0		23		7		0		7		0.0		32.4

		Chandler		Mibelya / Induce		62		235.4		0		40		5		0		5		0.0		64.5

		Chandler		Cevya (low) / Induce		62		371.0		0		30		4		0		4		0.0		48.4

		Chandler		Merivon / Induce		47		89.3		0		35		3		0		3		0.0		74.5

		Chandler		Merivon / Induce		62		594.9		0		17		4		0		4		0.0		27.4

		Chandler		Cevya (low) / Induce		60		467.1		0		23		7		0		7		0.0		38.3

		Chandler		Cevya (high) / Induce		68		433.6		0		33		7		0		7		0.0		48.5

		Chandler		Mibelya / Induce		53		400.8		0		21		0		1		1		0.0		39.6

		Chandler		Cevya (high) / Induce		43		176.2		0		28		2		0		2		0.0		65.1

		Chandler		Merivon / Induce		26		201.2		0		13		0		0		0		0.0		50.0

		Chandler		Mibelya / Induce		49		213.2		0		29		3		0		3		0.0		59.2

		Chandler		Cevya (low) / Induce		72		482.9		0		33		0		2		2		0.0		45.8

		Chandler		Control		39		367.2		0		14		0		0		0		0.0		35.9

		Chandler		Captan		4		69.6		0		0		0		0		0		0.0		0.0

		Chandler		Control		23		238.1		0		7		0		0		0		0.0		30.4

		Chandler		Captan		16		241.5		0		0		0		0		0		0.0		0.0

		Chandler		Captan		34		504.0		0		0		0		0		0		0.0		0.0

		Chandler		Control		17		167.4		0		15		0		3		3		0.0		88.2

		Chandler		Captan		82		979.6		0		0		10		0		10		0.0		0.0

		Chandler		Control		52		378.6		0		25		0		0		0		0.0		48.1





3. harvest

		Date:

		5/14/20

		Cultivar		Treatment		Total # of fruit		Marketable yield [g]		# Botrytis		# Anthracnose		# small, misshapen		# deformed		# cracked		# other rotten		Sum culls		% botrytis		% anthracnose

		Chandler		Cevya (low) / Induce		64		161.4		0		28		20		3		0		0		23		0.0		43.8

		Chandler		Cevya (high) / Induce		63		316.3		0		22		19		1		0		0		20		0.0		34.9

		Chandler		Mibelya / Induce		64		425.6		0		22		9		0		1		0		10		0.0		34.4

		Chandler		Merivon / Induce		81		280.9		0		39		23		0		0		0		23		0.0		48.1

		Chandler		Cevya (high) / Induce		56		153.8		0		20		25		0		0		0		25		0.0		35.7

		Chandler		Mibelya / Induce		54		291.6		0		30		5		0		0		0		5		0.0		55.6

		Chandler		Cevya (low) / Induce		63		492.5		0		20		20		1		0		0		21		0.0		31.7

		Chandler		Merivon / Induce		45		90.9		0		20		18		0		0		0		18		0.0		44.4

		Chandler		Merivon / Induce		52		340.8		0		12		17		0		1		0		18		0.0		23.1

		Chandler		Cevya (low) / Induce		64		279.1		0		24		23		0		0		0		23		0.0		37.5

		Chandler		Cevya (high) / Induce		51		307.9		0		14		12		5		0		0		17		0.0		27.5

		Chandler		Mibelya / Induce		61		430.4		0		19		10		0		1		0		11		0.0		31.1

		Chandler		Cevya (high) / Induce		49		133.0		0		33		7		0		1		0		8		0.0		67.3

		Chandler		Merivon / Induce		59		253.0		0		34		10		0		1		0		11		0.0		57.6

		Chandler		Mibelya / Induce		74		275.0		0		38		13		4		0		0		17		0.0		51.4

		Chandler		Cevya (low) / Induce		87		480.4		0		33		22		0		0		0		22		0.0		37.9

		Chandler		Control		50		368.9		1		19		5		1		1		0		7		2.0		38.0

		Chandler		Captan		34		422.0		0		1		8		0		0		0		8		0.0		2.9

		Chandler		Control		55		323.0		0		28		8		0		0		0		8		0.0		50.9

		Chandler		Captan		58		617.4		0		1		13		0		3		0		16		0.0		1.7

		Chandler		Captan		46		424.1		0		0		15		2		1		0		18		0.0		0.0

		Chandler		Control		41		206.9		0		21		5		0		0		0		5		0.0		51.2

		Chandler		Captan		75		560.9		0		8		30		0		1		0		31		0.0		10.7

		Chandler		Control		55		222.2		0		23		18		0		0		0		18		0.0		41.8





4. harvest

		Date:

		5/18/20

		Cultivar		Treatment		Total # of fruit		Marketable yield [g]		# Botrytis		# Anthracnose		# small, misshapen		# deformed		# cracked		# other rotten		# bruised or smashed (at harvest)		# insect feeding marks		sum culls		% botrytis		% anthracnose

		Chandler		Cevya (low) / Induce		82		476.2		0		16		34		0		1		0		0		0		35		0.0		19.5

		Chandler		Cevya (high) / Induce		92		596.2		0		21		21		0		0		0		0		0		21		0.0		22.8

		Chandler		Mibelya / Induce		96		531.9		0		30		30		0		0		0		0		0		30		0.0		31.3

		Chandler		Merivon / Induce		117		709.0		0		33		37		0		1		0		0		0		38		0.0		28.2

		Chandler		Cevya (high) / Induce		165		610.8		0		41		80		0		1		0		0		0		81		0.0		24.8

		Chandler		Mibelya / Induce		142		924.1		0		35		48		0		1		0		0		0		49		0.0		24.6

		Chandler		Cevya (low) / Induce		145		1004.6		0		25		54		0		3		0		0		0		57		0.0		17.2

		Chandler		Merivon / Induce		143		603.6		0		48		45		5		2		0		0		0		52		0.0		33.6

		Chandler		Merivon / Induce		143		1125.8		0		12		47		2		0		0		0		0		49		0.0		8.4

		Chandler		Cevya (low) / Induce		146		855.8		0		45		41		0		2		0		0		0		43		0.0		30.8

		Chandler		Cevya (high) / Induce		137		920.5		0		33		39		0		4		0		1		0		44		0.0		24.1

		Chandler		Mibelya / Induce		192		1579.8		0		44		56		0		5		0		0		0		61		0.0		22.9

		Chandler		Cevya (high) / Induce		65		339.7		0		28		15		0		1		0		0		0		16		0.0		43.1

		Chandler		Merivon / Induce		96		805.1		0		33		19		0		1		0		0		0		20		0.0		34.4

		Chandler		Mibelya / Induce		126		867.0		0		40		25		0		5		0		0		0		30		0.0		31.7

		Chandler		Cevya (low) / Induce		140		867.7		0		32		45		4		1		0		1		0		51		0.0		22.9

		Chandler		Control		80		570.2		0		24		12		1		5		0		0		0		18		0.0		30.0

		Chandler		Captan		133		1525.8		0		4		26		3		3		0		0		0		32		0.0		3.0

		Chandler		Control		129		841.6		1		50		18		4		2		0		0		0		24		0.8		38.8

		Chandler		Captan		131		1387.4		0		8		34		6		3		0		2		0		45		0.0		6.1

		Chandler		Captan		106		1152.7		0		4		20		2		0		0		1		0		23		0.0		3.8

		Chandler		Control		106		805.6		0		40		16		0		2		0		0		0		18		0.0		37.7

		Chandler		Captan		89		889.7		0		0		26		1		2		0		1		0		30		0.0		0.0

		Chandler		Control		95		812.7		0		40		8		0		0		0		0		0		8		0.0		42.1





5. harvest

		Date:

		5/21/20

		Cultivar		Treatment		Total # of fruit		Marketable yield [g]		# Botrytis		# Anthracnose		# small, misshapen		# deformed		# cracked		# other rotten		# bruised or smashed (at harvest)		# insect feeding marks		Sum culls		% botrytis		% anthracnose

		Chandler		Cevya (low) / Induce		144		1293.6		0		13		40		0		0		0		0		1		41		0.0		9.0

		Chandler		Cevya (high) / Induce		123		1176.3		0		14		38		0		0		0		0		0		38		0.0		11.4

		Chandler		Mibelya / Induce		133		1052.5		0		15		44		1		0		0		1		1

Anita Schoeneberg: Anita Schoeneberg:
eggmasses		47		0.0		11.3

		Chandler		Merivon / Induce		126		1016.2		0		9		48		0		0		0		0		0		48		0.0		7.1

		Chandler		Cevya (high) / Induce		66		551.6		0		6		20		0		0		0		0		0		20		0.0		9.1

		Chandler		Mibelya / Induce		40		294.7		0		6		12		0		0		0		0		1		13		0.0		15.0

		Chandler		Cevya (low) / Induce		64		485.0		0		5		21		1		2		0		0		0		24		0.0		7.8

		Chandler		Merivon / Induce		57		334.2		0		18		15		0		0		0		1		0		16		0.0		31.6

		Chandler		Merivon / Induce		92		800.0		0		2		35		1		0		0		0		1		37		0.0		2.2

		Chandler		Cevya (low) / Induce		86		690.5		0		8		32		0		0		0		0		0		32		0.0		9.3

		Chandler		Cevya (high) / Induce		114		919.1		0		16		38		0		0		0		0		1		39		0.0		14.0

		Chandler		Mibelya / Induce		96		1042.6		0		3		25		0		0		0		0		0		25		0.0		3.1

		Chandler		Cevya (high) / Induce		27		315.2		0		5		3		0		0		0		0		0		3		0.0		18.5

		Chandler		Merivon / Induce		38		270.2		0		9		8		3		0		0		0		0		11		0.0		23.7

		Chandler		Mibelya / Induce		85		752.7		0		16		21		0		0		1		1		0		23		0.0		18.8

		Chandler		Cevya (low) / Induce		61		527.0		0		7		16		1		0		0		0		1		18		0.0		11.5

		Chandler		Control		91		965.4		0		10		26		3		0		0		0		0		29		0.0		11.0

		Chandler		Captan		106		1557.7		0		0		25		0		4		0		0		0		29		0.0		0.0

		Chandler		Control		56		476.5		0		21		8		1		1		0		0		0		10		0.0		37.5

		Chandler		Captan		62		670.2		0		0		19		4		2		0		0		0		25		0.0		0.0

		Chandler		Captan		67		792.9		0		0		24		0		0		0		0		0		24		0.0		0.0

		Chandler		Control		47		469.6		0		12		8		1		0		0		0		0		9		0.0		25.5

		Chandler		Captan		74		723.6		0		1		22		0		0		0		3		0		25		0.0		1.4

		Chandler		Control		78		878.3		0		10		13		0		0		0		1		0		14		0.0		12.8





6. harvest

		Date:

		5/26/20

		Cultivar		Treatment		Total # of fruit		Marketable yield [g]		# Botrytis		# Anthracnose		# small, misshapen		# deformed		# cracked		# other rotten		# bruised or smashed (at harvest)		# insect feeding marks		Sum culls		% botrytis		% anthracnose

		Chandler		Cevya (low) / Induce		178		913.8		0		57		48		0		0		0		0		0		48		0.0		32.0

		Chandler		Cevya (high) / Induce		170		1141.1		0		34		46		0		0		0		0		0		46		0.0		20.0

		Chandler		Mibelya / Induce		169		1031.4		0		58		27		0		0		0		0		0		27		0.0		34.3

		Chandler		Merivon / Induce		112		439.7		0		51		28		0		0		0		0		0		28		0.0		45.5

		Chandler		Cevya (high) / Induce		259		917.3		0		70		107		0		0		0		0		2

Anita Schoeneberg: Anita Schoeneberg:
snail		109		0.0		27.0

		Chandler		Mibelya / Induce		181		718.5		0		73		47		0		0		0		0		0		47		0.0		40.3

		Chandler		Cevya (low) / Induce		171		973.8		0		53		47		0		0		0		0		0		47		0.0		31.0

		Chandler		Merivon / Induce		139		384.1		0		88		24		0		0		0		0		0		24		0.0		63.3

		Chandler		Merivon / Induce		238		1210.2		0		51		83		0		0		0		9		0		92		0.0		21.4

		Chandler		Cevya (low) / Induce		231		1195.3		0		51		81		0		0		0		0		0		81		0.0		22.1

		Chandler		Cevya (high) / Induce		201		946.8		0		73		50		0		0		0		0		0		50		0.0		36.3

		Chandler		Mibelya / Induce		144		732.1		0		53		38		0		1		0		0		0		39		0.0		36.8

		Chandler		Cevya (high) / Induce		128		815.0		0		54		16		0		0		0		3		0		19		0.0		42.2

		Chandler		Merivon / Induce		153		1169.9		0		54		24		3		0		0		1		0		28		0.0		35.3

		Chandler		Mibelya / Induce		191		1153.2		0		82		20		0		1		0		1		0		22		0.0		42.9

		Chandler		Cevya (low) / Induce		143		738.4		1		80		9		0		1		0		0		0		10		0.7		55.9

		Chandler		Control		151		1547.8		0		25		25		0		1		0		2		2		30		0.0		16.6

		Chandler		Captan		158		1969.7		0		4		41		0		0		0		5		0		46		0.0		2.5

		Chandler		Control		158		831.1		0		78		23		0		0		0		0		0		23		0.0		49.4

		Chandler		Captan		163		2551.6		0		10		20		0		0		0		3		3		26		0.0		6.1

		Chandler		Captan		132		1765.7		1		1		26		0		2		0		2		0		30		0.8		0.8

		Chandler		Control		73		660.6		0		28		5		0		0		0		0		0		5		0.0		38.4

		Chandler		Captan		77		841.7		0		1		18		0		0		1		3

Anita Schoeneberg: Anita Schoeneberg:
2 overripe		0		22		0.0		1.3

		Chandler		Control		76		502.1		1		29		15		0		0		0		0		0		15		1.3		38.2





7. harvest

		Date:

		5/29/20

		Cultivar		Treatment		Total # of fruit		Marketable yield [g]		# Botrytis		# Anthracnose		# small, misshapen		# deformed		# cracked		# other rotten		# bruised or smashed (at harvest)		# insect feeding marks		Sum culls		% botrytis		% anthracnose

		Chandler		Cevya (low) / Induce		111		78.1		0		91		13		0		0		0		0		0		13		0.0		82.0

		Chandler		Cevya (high) / Induce		83		154.6		0		52		18		0		0		0		0		0		18		0.0		62.7

		Chandler		Mibelya / Induce		65		51.2		0		38		23		0		0		0		0		0		23		0.0		58.5

		Chandler		Merivon / Induce		29		0.0		0		27		2		0		0		0		0		0		2		0.0		93.1

		Chandler		Cevya (high) / Induce		74		47.3		0		42		28		0		0		0		0		0		28		0.0		56.8

		Chandler		Mibelya / Induce		49		94.1		0		57		4		0		0		0		0		0		4		0.0		116.3

		Chandler		Cevya (low) / Induce		63		100.8		0		39		15		0		0		0		0		0		15		0.0		61.9

		Chandler		Merivon / Induce		29		14.1		0		22		6		0		0		0		0		0		6		0.0		75.9

		Chandler		Merivon / Induce		109		157.3		0		57		38		0		0		0		0		0		38		0.0		52.3

		Chandler		Cevya (low) / Induce		99		178.7		0		37		45		0		0		0		0		0		45		0.0		37.4

		Chandler		Cevya (high) / Induce		61		61.9		0		43		14		0		0		0		0		0		14		0.0		70.5

		Chandler		Mibelya / Induce		33		171.1		0		12		10		0		0		0		0		0		10		0.0		36.4

		Chandler		Cevya (high) / Induce		58		98.8		0		43		8		0		0		0		0		1

Anita Schoeneberg: Anita Schoeneberg:
snail		9		0.0		74.1

		Chandler		Merivon / Induce		56		95.1		0		48		2		0		0		0		1

Anita Schoeneberg: Anita Schoeneberg:
overripe		0		3		0.0		85.7

		Chandler		Mibelya / Induce		78		120.0		0		58		12		0		0		0		0		0		12		0.0		74.4

		Chandler		Cevya (low) / Induce		34		178.9		0		20		3		0		0		0		0		0		3		0.0		58.8

		Chandler		Control		63		467.6		0		30		8		0		1		0		0		0		9		0.0		47.6

		Chandler		Captan		42		499.7		1		4		10		0		0		0		0		0		10		2.4		9.5

		Chandler		Control		56		105.5		1		46		2		0		0		0		0		0		2		1.8		82.1

		Chandler		Captan		43		428.6		0		5		12		0		0		0		1

Anita Schoeneberg: Anita Schoeneberg:
overripe		

Anita Schoeneberg: Anita Schoeneberg:
snail		

Anita Schoeneberg: Anita Schoeneberg:
overripe		0		13		0.0		11.6

		Chandler		Captan		35		530.1		0		3		5		0		0		0		0		0		5		0.0		8.6

		Chandler		Control		21		90.3		0		14		2		0		0		0		0		0		2		0.0		66.7

		Chandler		Captan		45		323.0		0		2		20		0		1		0		1		0		22		0.0		4.4

		Chandler		Control		25		122.6		0		14		4		1		0		0		0		0		5		0.0		56.0





data_raw

		Date		Cultivar		Treatment_name		Total # of fruit		# Anthracnose		Marketable yield [g]		% anthracnose

		5/7/20		Chandler		Cevya (low) / Induce		21		2		253.1		9.5

		5/7/20		Chandler		Cevya (high) / Induce		19		2		262.8		10.5

		5/7/20		Chandler		Mibelya / Induce		23		4		318.3		17.4

		5/7/20		Chandler		Merivon / Induce		10		4		77.6		40.0

		5/7/20		Chandler		Cevya (high) / Induce		40		4		497.7		10.0

		5/7/20		Chandler		Mibelya / Induce		48		21		314.0		43.8

		5/7/20		Chandler		Cevya (low) / Induce		38		9		322.2		23.7

		5/7/20		Chandler		Merivon / Induce		25		11		169.7		44.0

		5/7/20		Chandler		Merivon / Induce		19		0		244.6		0.0

		5/7/20		Chandler		Cevya (low) / Induce		14		3		131.5		21.4

		5/7/20		Chandler		Cevya (high) / Induce		19		0		332.0		0.0

		5/7/20		Chandler		Mibelya / Induce		13		0		133.7		0.0

		5/7/20		Chandler		Cevya (high) / Induce		24		6		287.0		25.0

		5/7/20		Chandler		Merivon / Induce		n/a		n/a		62.8		n/a

		5/7/20		Chandler		Mibelya / Induce		15		2		178.3		13.3

		5/7/20		Chandler		Cevya (low) / Induce		17		2		198.6		11.8

		5/7/20		Chandler		Control		5		0		68.0		0.0

		5/7/20		Chandler		Captan		0		0		0.0		0.0

		5/7/20		Chandler		Control		3		0		59.1		0.0

		5/7/20		Chandler		Captan		0		0		0.0		0.0

		5/7/20		Chandler		Captan		3		0		48.0		0.0

		5/7/20		Chandler		Control		8		0		97.7		0.0

		5/7/20		Chandler		Captan		18		0		238.3		0.0

		5/7/20		Chandler		Control		22		10		336.4		45.5

		5/11/20		Chandler		Cevya (low) / Induce		60		20		453.2		33.3

		5/11/20		Chandler		Cevya (high) / Induce		74		27		624.9		36.5

		5/11/20		Chandler		Mibelya / Induce		46		27		257.3		58.7

		5/11/20		Chandler		Merivon / Induce		54		28		327.8		51.9

		5/11/20		Chandler		Cevya (high) / Induce		71		23		507.2		32.4

		5/11/20		Chandler		Mibelya / Induce		62		40		235.4		64.5

		5/11/20		Chandler		Cevya (low) / Induce		62		30		371.0		48.4

		5/11/20		Chandler		Merivon / Induce		47		35		89.3		74.5

		5/11/20		Chandler		Merivon / Induce		62		17		594.9		27.4

		5/11/20		Chandler		Cevya (low) / Induce		60		23		467.1		38.3

		5/11/20		Chandler		Cevya (high) / Induce		68		33		433.6		48.5

		5/11/20		Chandler		Mibelya / Induce		53		21		400.8		39.6

		5/11/20		Chandler		Cevya (high) / Induce		43		28		176.2		65.1

		5/11/20		Chandler		Merivon / Induce		26		13		201.2		50.0

		5/11/20		Chandler		Mibelya / Induce		49		29		213.2		59.2

		5/11/20		Chandler		Cevya (low) / Induce		72		33		482.9		45.8

		5/11/20		Chandler		Control		39		14		367.2		35.9

		5/11/20		Chandler		Captan		4		0		69.6		0.0

		5/11/20		Chandler		Control		23		7		238.1		30.4

		5/11/20		Chandler		Captan		16		0		241.5		0.0

		5/11/20		Chandler		Captan		34		0		504.0		0.0

		5/11/20		Chandler		Control		17		15		167.4		88.2

		5/11/20		Chandler		Captan		82		0		979.6		0.0

		5/11/20		Chandler		Control		52		25		378.6		48.1

		5/14/20		Chandler		Cevya (low) / Induce		64		28		161.4		43.8

		5/14/20		Chandler		Cevya (high) / Induce		63		22		316.3		34.9

		5/14/20		Chandler		Mibelya / Induce		64		22		425.6		34.4

		5/14/20		Chandler		Merivon / Induce		81		39		280.9		48.1

		5/14/20		Chandler		Cevya (high) / Induce		56		20		153.8		35.7

		5/14/20		Chandler		Mibelya / Induce		54		30		291.6		55.6

		5/14/20		Chandler		Cevya (low) / Induce		63		20		492.5		31.7

		5/14/20		Chandler		Merivon / Induce		45		20		90.9		44.4

		5/14/20		Chandler		Merivon / Induce		52		12		340.8		23.1

		5/14/20		Chandler		Cevya (low) / Induce		64		24		279.1		37.5

		5/14/20		Chandler		Cevya (high) / Induce		51		14		307.9		27.5

		5/14/20		Chandler		Mibelya / Induce		61		19		430.4		31.1

		5/14/20		Chandler		Cevya (high) / Induce		49		33		133.0		67.3

		5/14/20		Chandler		Merivon / Induce		59		34		253.0		57.6

		5/14/20		Chandler		Mibelya / Induce		74		38		275.0		51.4

		5/14/20		Chandler		Cevya (low) / Induce		87		33		480.4		37.9

		5/14/20		Chandler		Control		50		19		368.9		38.0

		5/14/20		Chandler		Captan		34		1		422.0		2.9

		5/14/20		Chandler		Control		55		28		323.0		50.9

		5/14/20		Chandler		Captan		58		1		617.4		1.7

		5/14/20		Chandler		Captan		46		0		424.1		0.0

		5/14/20		Chandler		Control		41		21		206.9		51.2

		5/14/20		Chandler		Captan		75		8		560.9		10.7

		5/14/20		Chandler		Control		55		23		222.2		41.8

		5/18/20		Chandler		Cevya (low) / Induce		82		16		476.2		19.5

		5/18/20		Chandler		Cevya (high) / Induce		92		21		596.2		22.8

		5/18/20		Chandler		Mibelya / Induce		96		30		531.9		31.3

		5/18/20		Chandler		Merivon / Induce		117		33		709.0		28.2

		5/18/20		Chandler		Cevya (high) / Induce		165		41		610.8		24.8

		5/18/20		Chandler		Mibelya / Induce		142		35		924.1		24.6

		5/18/20		Chandler		Cevya (low) / Induce		145		25		1004.6		17.2

		5/18/20		Chandler		Merivon / Induce		143		48		603.6		33.6

		5/18/20		Chandler		Merivon / Induce		143		12		1125.8		8.4

		5/18/20		Chandler		Cevya (low) / Induce		146		45		855.8		30.8

		5/18/20		Chandler		Cevya (high) / Induce		137		33		920.5		24.1

		5/18/20		Chandler		Mibelya / Induce		192		44		1579.8		22.9

		5/18/20		Chandler		Cevya (high) / Induce		65		28		339.7		43.1

		5/18/20		Chandler		Merivon / Induce		96		33		805.1		34.4

		5/18/20		Chandler		Mibelya / Induce		126		40		867.0		31.7

		5/18/20		Chandler		Cevya (low) / Induce		140		32		867.7		22.9

		5/18/20		Chandler		Control		80		24		570.2		30.0

		5/18/20		Chandler		Captan		133		4		1525.8		3.0

		5/18/20		Chandler		Control		129		50		841.6		38.8

		5/18/20		Chandler		Captan		131		8		1387.4		6.1

		5/18/20		Chandler		Captan		106		4		1152.7		3.8

		5/18/20		Chandler		Control		106		40		805.6		37.7

		5/18/20		Chandler		Captan		89		0		889.7		0.0

		5/18/20		Chandler		Control		95		40		812.7		42.1

		5/21/20		Chandler		Cevya (low) / Induce		144		13		1293.6		9.0

		5/21/20		Chandler		Cevya (high) / Induce		123		14		1176.3		11.4

		5/21/20		Chandler		Mibelya / Induce		133		15		1052.5		11.3

		5/21/20		Chandler		Merivon / Induce		126		9		1016.2		7.1

		5/21/20		Chandler		Cevya (high) / Induce		66		6		551.6		9.1

		5/21/20		Chandler		Mibelya / Induce		40		6		294.7		15.0

		5/21/20		Chandler		Cevya (low) / Induce		64		5		485.0		7.8

		5/21/20		Chandler		Merivon / Induce		57		18		334.2		31.6

		5/21/20		Chandler		Merivon / Induce		92		2		800.0		2.2

		5/21/20		Chandler		Cevya (low) / Induce		86		8		690.5		9.3

		5/21/20		Chandler		Cevya (high) / Induce		114		16		919.1		14.0

		5/21/20		Chandler		Mibelya / Induce		96		3		1042.6		3.1

		5/21/20		Chandler		Cevya (high) / Induce		27		5		315.2		18.5

		5/21/20		Chandler		Merivon / Induce		38		9		270.2		23.7

		5/21/20		Chandler		Mibelya / Induce		85		16		752.7		18.8

		5/21/20		Chandler		Cevya (low) / Induce		61		7		527.0		11.5

		5/21/20		Chandler		Control		91		10		965.4		11.0

		5/21/20		Chandler		Captan		106		0		1557.7		0.0

		5/21/20		Chandler		Control		56		21		476.5		37.5

		5/21/20		Chandler		Captan		62		0		670.2		0.0

		5/21/20		Chandler		Captan		67		0		792.9		0.0

		5/21/20		Chandler		Control		47		12		469.6		25.5

		5/21/20		Chandler		Captan		74		1		723.6		1.4

		5/21/20		Chandler		Control		78		10		878.3		12.8

		5/26/20		Chandler		Cevya (low) / Induce		178		57		913.8		32.0

		5/26/20		Chandler		Cevya (high) / Induce		170		34		1141.1		20.0

		5/26/20		Chandler		Mibelya / Induce		169		58		1031.4		34.3

		5/26/20		Chandler		Merivon / Induce		112		51		439.7		45.5

		5/26/20		Chandler		Cevya (high) / Induce		259		70		917.3		27.0

		5/26/20		Chandler		Mibelya / Induce		181		73		718.5		40.3

		5/26/20		Chandler		Cevya (low) / Induce		171		53		973.8		31.0

		5/26/20		Chandler		Merivon / Induce		139		88		384.1		63.3

		5/26/20		Chandler		Merivon / Induce		238		51		1210.2		21.4

		5/26/20		Chandler		Cevya (low) / Induce		231		51		1195.3		22.1

		5/26/20		Chandler		Cevya (high) / Induce		201		73		946.8		36.3

		5/26/20		Chandler		Mibelya / Induce		144		53		732.1		36.8

		5/26/20		Chandler		Cevya (high) / Induce		128		54		815.0		42.2

		5/26/20		Chandler		Merivon / Induce		153		54		1169.9		35.3

		5/26/20		Chandler		Mibelya / Induce		191		82		1153.2		42.9

		5/26/20		Chandler		Cevya (low) / Induce		143		80		738.4		55.9

		5/26/20		Chandler		Control		151		25		1547.8		16.6

		5/26/20		Chandler		Captan		158		4		1969.7		2.5

		5/26/20		Chandler		Control		158		78		831.1		49.4

		5/26/20		Chandler		Captan		163		10		2551.6		6.1

		5/26/20		Chandler		Captan		132		1		1765.7		0.8

		5/26/20		Chandler		Control		73		28		660.6		38.4

		5/26/20		Chandler		Captan		77		1		841.7		1.3

		5/26/20		Chandler		Control		76		29		502.1		38.2

		5/29/20		Chandler		Cevya (low) / Induce		111		91		78.1		82.0

		5/29/20		Chandler		Cevya (high) / Induce		83		52		154.6		62.7

		5/29/20		Chandler		Mibelya / Induce		65		38		51.2		58.5

		5/29/20		Chandler		Merivon / Induce		29		27		0.0		93.1

		5/29/20		Chandler		Cevya (high) / Induce		74		42		47.3		56.8

		5/29/20		Chandler		Mibelya / Induce		n/a		n/a		94.1		n/a

		5/29/20		Chandler		Cevya (low) / Induce		63		39		100.8		61.9

		5/29/20		Chandler		Merivon / Induce		29		22		14.1		75.9

		5/29/20		Chandler		Merivon / Induce		109		57		157.3		52.3

		5/29/20		Chandler		Cevya (low) / Induce		99		37		178.7		37.4

		5/29/20		Chandler		Cevya (high) / Induce		61		43		61.9		70.5

		5/29/20		Chandler		Mibelya / Induce		33		12		171.1		36.4

		5/29/20		Chandler		Cevya (high) / Induce		58		43		98.8		74.1

		5/29/20		Chandler		Merivon / Induce		56		48		95.1		85.7

		5/29/20		Chandler		Mibelya / Induce		78		58		120.0		74.4

		5/29/20		Chandler		Cevya (low) / Induce		34		20		178.9		58.8

		5/29/20		Chandler		Control		63		30		467.6		47.6

		5/29/20		Chandler		Captan		42		4		499.7		9.5

		5/29/20		Chandler		Control		56		46		105.5		82.1

		5/29/20		Chandler		Captan		43		5		428.6		11.6

		5/29/20		Chandler		Captan		35		3		530.1		8.6

		5/29/20		Chandler		Control		21		14		90.3		66.7

		5/29/20		Chandler		Captan		45		2		323.0		4.4

		5/29/20		Chandler		Control		25		14		122.6		56.0





averages_picks_charts

		Date		Cultivar		Treatment_name		Marketable yield [g]		Anthracnose incidence [%]		StdDev of Marketable yield [g]		StdDev of Anthracnose incidence [%]		Count of Marketable yield [g]		Count of Anthracnose incidence [%]		StdEr of Marketable yield [g]		StdER of Anthracnose incidence [%]

		5/7/20		Chandler		Captan		71.6		0.0		113.4		0.0		4.0		4.0		56.7		0.0

		5/7/20		Chandler		Control		140.3		11.4		131.8		22.7		4.0		4.0		65.9		11.4

		5/7/20		Chandler		Cevya (low) / Induce		226.4		16.6		81.0		7.0		4.0		4.0		40.5		3.5

		5/7/20		Chandler		Cevya (high) / Induce		344.9		11.4		105.8		10.3		4.0		4.0		52.9		5.1

		5/7/20		Chandler		Mibelya / Induce		236.1		18.6		94.3		18.3		4.0		4.0		47.1		9.2

		5/7/20		Chandler		Merivon / Induce		138.7		28.0		85.0		24.3		4.0		3.0		42.5		14.0

		5/11/20		Chandler		Captan		448.7		0.0		396.5		0.0		4.0		4.0		198.2		0.0

		5/11/20		Chandler		Control		287.8		50.7		102.5		26.1		4.0		4.0		51.2		13.1

		5/11/20		Chandler		Cevya (low) / Induce		443.6		41.5		49.9		6.9		4.0		4.0		24.9		3.5

		5/11/20		Chandler		Cevya (high) / Induce		435.5		45.6		190.0		14.7		4.0		4.0		95.0		7.3

		5/11/20		Chandler		Mibelya / Induce		276.7		55.5		84.7		10.9		4.0		4.0		42.3		5.5

		5/11/20		Chandler		Merivon / Induce		303.3		50.9		217.4		19.2		4.0		4.0		108.7		9.6

		5/14/20		Chandler		Captan		506.1		3.8		98.6		4.7		4.0		4.0		49.3		2.4

		5/14/20		Chandler		Control		280.3		45.5		78.4		6.6		4.0		4.0		39.2		3.3

		5/14/20		Chandler		Cevya (low) / Induce		353.4		37.7		161.1		4.9		4.0		4.0		80.6		2.5

		5/14/20		Chandler		Cevya (high) / Induce		227.8		41.4		97.8		17.7		4.0		4.0		48.9		8.9

		5/14/20		Chandler		Mibelya / Induce		355.7		43.1		83.8		12.1		4.0		4.0		41.9		6.1

		5/14/20		Chandler		Merivon / Induce		241.4		43.3		106.8		14.6		4.0		4.0		53.4		7.3

		5/18/20		Chandler		Captan		1238.9		3.2		279.1		2.5		4.0		4.0		139.6		1.3

		5/18/20		Chandler		Control		757.5		37.2		125.9		5.1		4.0		4.0		62.9		2.6

		5/18/20		Chandler		Cevya (low) / Induce		801.1		22.6		226.9		5.9		4.0		4.0		113.4		3.0

		5/18/20		Chandler		Cevya (high) / Induce		616.8		28.7		237.7		9.6		4.0		4.0		118.8		4.8

		5/18/20		Chandler		Mibelya / Induce		975.7		27.6		438.3		4.5		4.0		4.0		219.2		2.3

		5/18/20		Chandler		Merivon / Induce		810.9		26.1		225.5		12.1		4.0		4.0		112.8		6.1

		5/21/20		Chandler		Captan		936.1		0.3		417.4		0.7		4.0		4.0		208.7		0.3

		5/21/20		Chandler		Control		697.5		21.7		261.6		12.4		4.0		4.0		130.8		6.2

		5/21/20		Chandler		Cevya (low) / Induce		749.0		9.4		373.7		1.5		4.0		4.0		186.9		0.8

		5/21/20		Chandler		Cevya (high) / Induce		740.6		13.3		382.3		4.0		4.0		4.0		191.1		2.0

		5/21/20		Chandler		Mibelya / Induce		785.6		12.1		355.6		6.7		4.0		4.0		177.8		3.4

		5/21/20		Chandler		Merivon / Induce		605.2		16.1		361.7		13.8		4.0		4.0		180.9		6.9

		5/26/20		Chandler		Captan		1782.2		2.7		709.9		2.4		4.0		4.0		355.0		1.2

		5/26/20		Chandler		Control		885.4		35.6		461.6		13.7		4.0		4.0		230.8		6.9

		5/26/20		Chandler		Cevya (low) / Induce		955.3		35.3		188.6		14.5		4.0		4.0		94.3		7.2

		5/26/20		Chandler		Cevya (high) / Induce		955.1		31.4		136.3		9.8		4.0		4.0		68.1		4.9

		5/26/20		Chandler		Mibelya / Induce		908.8		38.6		217.7		3.8		4.0		4.0		108.9		1.9

		5/26/20		Chandler		Merivon / Induce		801.0		41.4		450.1		17.6		4.0		4.0		225.1		8.8

		5/29/20		Chandler		Captan		445.4		8.5		92.0		3.0		4.0		4.0		46.0		1.5

		5/29/20		Chandler		Control		196.5		63.1		181.2		14.9		4.0		4.0		90.6		7.4

		5/29/20		Chandler		Cevya (low) / Induce		134.1		60.0		52.4		18.3		4.0		4.0		26.2		9.1

		5/29/20		Chandler		Cevya (high) / Induce		90.7		66.0		47.8		7.8		4.0		4.0		23.9		3.9

		5/29/20		Chandler		Mibelya / Induce		109.1		56.4		50.1		19.1		4.0		3.0		25.1		11.0

		5/29/20		Chandler		Merivon / Induce		66.6		76.7		73.6		17.8		4.0		4.0		36.8		8.9



1st pick



Anthracnose incidence [%	]	0	11.363636363636363	3.4994485429930493	5.1449163157998568	9.1636957167104978	14.047538337136984	0	11.363636363636363	3.4994485429930493	5.1449163157998568	9.1636957167104978	14.047538337136984	Captan	Control	Cevya (low) / Induce	Cevya (high) / Induce	Mibelya / Induce	Merivon / Induce	0	11.363636363636363	16.60	0324340262421	11.381578947368421	18.618659420289855	28	Marketable yield [g	]	56.714906550218352	65.885443511193472	40.485974937830861	52.920591061828986	47.127351842286572	42.494928618993285	56.714906550218352	65.885443511193472	40.485974937830861	52.920591061828986	47.127351842286572	42.494928618993285	Captan	Control	Cevya (low) / Induce	Cevya (high) / Induce	Mibelya / Induce	Merivon / Induce	71.575000000000003	140.30000000000001	226.35	344.875	236.07499999999999	138.67499999999998	

Anthracnose incidence [%]





Marketable yield [g]









2nd pick



Anthracnose incidence [%	]	0	13.056185401650264	3.4511944211691481	7.3422719655648683	5.4555984742128638	9.611219590357404	0	13.056185401650264	3.4511944211691481	7.3422719655648683	5.4555984742128638	9.611219590357404	Captan	Control	Cevya (low) / Induce	Cevya (high) / Induce	Mibelya / Induce	Merivon / Induce	0	50.661108925175427	41.	471774193548384	45.631635879535729	55.504524046248207	50.934822949236121	Marketable yield [g	]	198.23419388440533	51.247152359911716	24.93265930461455	94.979536173149839	42.34295248326454	108.72412335815815	198.23419388440533	51.247152359911716	24.93265930461455	94.979536173149839	42.34295248326454	108.72412335815815	Captan	Control	Cevya (low) / Induce	Cevya (high) / Induce	Mibelya / Induce	Merivon / Induce	448.67500000000001	287.82499999999999	443.55000000000007	435.47499999999997	276.67500000000001	303.3	

Anthracnose incidence [%]





Marketable yield [g]









3rd pick



Anthracnose incidence [%	]	2.3564368855073594	3.313811518677106	2.4518968582994032	8.8605930622505866	6.0705048394194456	7.2975516892257124	2.3564368855073594	3.313811518677106	2.4518968582994032	8.8605930622505866	6.0705048394194456	7.2975516892257124	Captan	Control	Cevya (low) / Induce	Cevya (high) / Induce	Mibelya / Induce	Merivon / Induce	3.8329952670723464	45.486696230598668	37.731766557197588	41.358209950646923	43.107361972628368	43.324158578395867	Marketable yield [g	]	49.318302890509152	39.19652408058657	80.551375945210609	48.91428727887179	41.919953482798746	53.405227584323022	49.3183028905	09152	39.19652408058657	80.551375945210609	48.91428727887179	41.919953482798746	53.405227584323022	Captan	Control	Cevya (low) / Induce	Cevya (high) / Induce	Mibelya / Induce	Merivon / Induce	506.1	280.25	353.35	227.75	355.65	241.39999999999998	

Anthracnose incidence [%]





Marketable yield [g]









4th pick



Anthracnose incidence [%	]	1.2600928647207106	2.5594832415742323	2.970902546536343	4.8071723600821512	2.2574730093927813	6.0706752821085788	1.2600928647207106	2.5594832415742323	2.970902546536343	4.8071723600821512	2.2574730093927813	6.0706752821085788	Captan	Control	Cevya (low) / Induce	Cevya (high) / Induce	Mibelya / Induce	Merivon / Induce	3.2219934829151233	37.150200534244782	22.608158774414523	28.709771530701396	27.640146434160521	26.134542540792541	Marketable yield [g	]	139.56380383030319	62.925052973093578	113.43129620317892	118.84109137836137	219.16004425989689	112.75066426264057	139.5638038	3030319	62.925052973093578	113.43129620317892	118.84109137836137	219.16004425989689	112.75066426264057	Captan	Control	Cevya (low) / Induce	Cevya (high) / Induce	Mibelya / Induce	Merivon / Induce	1238.8975	757.52500000000009	801.07500000000005	616.79999999999995	975.7	810.87499999999989	

Anthracnose incidence [%]





Marketable yield [g]









5th pick



Anthracnose incidence [%	]	0.33783783783783783	6.1772008265920846	0.7624243565540767	2.0240328718576834	3.35204327414134	6.8997359460169969	0.33783783783783783	6.1772008265920846	0.7624243565540767	2.0240328718576834	3.35204327414134	6.8997359460169969	Captan	Control	Cevya (low) / Induce	Cevya (high) / Induce	Mibelya / Induce	Merivon / Induce	0.33783783783783783	21.710359675785206	9.4045032988096757	13.256657287466016	12.056681225121629	16.14498202026806	Marketable yield [g	]	208.71668596449109	130.77921916981552	186.86053156365054	191.13321924772785	177.799003442089	180.86229337998202	208.7166859644	9109	130.77921916981552	186.86053156365054	191.13321924772785	177.799003442089	180.86229337998202	Captan	Control	Cevya (low) / Induce	Cevya (high) / Induce	Mibelya / Induce	Merivon / Induce	936.1	697.45	749.02749999999992	740.55	785.625	605.15	
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6th pick



Anthracnose incidence [%	]	1.2097699868841716	6.8698282577774403	7.2472776213136747	4.9129307385910694	1.8996971991267486	8.8188404329463186	1.2097699868841716	6.8698282577774403	7.2472776213136747	4.9129307385910694	1.8996971991267486	8.8188404329463186	Captan	Control	Cevya (low) / Induce	Cevya (high) / Induce	Mibelya / Induce	Merivon / Induce	2.680722987762671	35.609359779681789	35.2596504947185	31.383233746806511	38.597127767064137	41.391938969832538	Marketable yield [g	]	354.95834350667167	230.79142459516706	94.300100521332254	68.143066411777795	108.85736079843221	225.06946103740211	354.958343506	67167	230.79142459516706	94.300100521332254	68.143066411777795	108.85736079843221	225.06946103740211	Captan	Control	Cevya (low) / Induce	Cevya (high) / Induce	Mibelya / Induce	Merivon / Induce	1782.1749999999997	885.4	955.32499999999993	955.05	908.8	800.97500000000002	

Anthracnose incidence [%]





Marketable yield [g]









7th pick



Anthracnose incidence [%	]	1.50769137369351	7.4465943100076553	9.1294657054293928	3.9057423974937411	11.016884653974254	8.8820911163821687	1.50769137369351	7.4465943100076553	9.1294657054293928	3.9057423974937411	11.016884653974254	8.8820911163821687	Captan	Control	Cevya (low) / Induce	Cevya (high) / Induce	Mibelya / Induce	Merivon / Induce	8.5418973791066808	63.107142857142854	60.021002668061499	66.009273369891645	56.394716394716397	76.743345234329098	Marketable yield [g	]	45.995081258760656	90.607146517258784	26.206054484921346	23.912705827655731	25.066943704142847	36.776971395154334	45.995081258760	656	90.607146517258784	26.206054484921346	23.912705827655731	25.066943704142847	36.776971395154334	Captan	Control	Cevya (low) / Induce	Cevya (high) / Induce	Mibelya / Induce	Merivon / Induce	445.35	196.5	134.125	90.649999999999991	109.1	66.625	
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Marketable yield [g]











pivot_sums_season

		Sums over the whole season, per replicate

		Cultivar		Treatment_name		Sum of Total # of fruit		Sum of # Anthracnose		Sum of Marketable yield (average per treatment) [g]		% anthracnose incidence (calculated)

		Chandler		Cevya (low) / Induce		660		227		3629.41		34.39

		Chandler		Cevya (high) / Induce		624		172		4272.20		27.56

		Chandler		Mibelya / Induce		596		194		3668.20		32.55

		Chandler		Merivon / Induce		529		191		2851.20		36.11

		Chandler		Cevya (high) / Induce		731		206		3285.70		28.18

		Chandler		Mibelya / Induce		527		205		2872.40		38.90

		Chandler		Cevya (low) / Induce		606		181		3749.90		29.87

		Chandler		Merivon / Induce		485		242		1685.90		49.90

		Chandler		Merivon / Induce		715		151		4473.60		21.12

		Chandler		Cevya (low) / Induce		700		191		3798.00		27.29

		Chandler		Cevya (high) / Induce		651		212		3921.80		32.57

		Chandler		Mibelya / Induce		592		152		4490.50		25.68

		Chandler		Cevya (high) / Induce		394		197		2164.90		50.00

		Chandler		Merivon / Induce		428		191		2857.30		44.63

		Chandler		Mibelya / Induce		618		265		3559.40		42.88

		Chandler		Cevya (low) / Induce		554		207		3473.90		37.36

		Chandler		Control		479		122		4355.10		25.47

		Chandler		Captan		477		13		6044.50		2.73

		Chandler		Control		480		230		2874.90		47.92

		Chandler		Captan		473		24		5896.70		5.07

		Chandler		Captan		423		8		5217.49		1.89

		Chandler		Control		313		130		2498.10		41.53

		Chandler		Captan		460		12		4556.80		2.61

		Chandler		Control		403		151		3252.90		37.47

		Means over the whole season, means from 4 replicates per treatment

		Cultivar		Treatment_name		Anthracnose incidence [%]		Marketable yield per season [g]		StdDev of % anthracnose incidence		StdDev of Marketable yield [g]		Count of % anthracnose incidence		Count of Sum of Marketable yield [g]		StdER of % anthracnose		StdER of yield

		Chandler		Captan		3.1		5428.9		1.4		683.9		4.0		4.0		0.7		341.9

		Chandler		Control		38.1		3245.3		9.5		801.5		4.0		4.0		4.7		400.8

		Chandler		Cevya (high) / Induce		34.6		3411.2		10.5		925.8		4.0		4.0		5.3		462.9

		Chandler		Cevya (low) / Induce		32.2		3662.8		4.5		144.5		4.0		4.0		2.3		72.3

		Chandler		Merivon / Induce		37.9		2967.0		12.6		1145.5		4.0		4.0		6.3		572.7

		Chandler		Mibelya / Induce		35.0		3647.6		7.5		663.2		4.0		4.0		3.8		331.6



Anthracnose incidence [%	]	0.69143113111477239	4.7265041051774164	5.2599977622045095	2.2559554239894037	6.2848133632816401	3.7666066981186503	0.69143113111477239	4.7265041051774164	5.2599977622045095	2.2559554239894037	6.2848133632816401	3.7666066981186503	Captan	Control	Cevya (high) / Induce	Cevya (low) / Induce	Merivon / Induce	Mibelya / Induce	3.0748278138092795	38.097231056017712	34.57749032442338	32.228065354240421	37.936954168274141	35.001425221464956	Marketable yield per season [g	]	341.93722560763979	400.75114784614146	462.87572936300438	72.263148789110843	572.74954532209506	331.61461662347534	341.93722560763979	400.75114784614146	462.87572936300438	72.263148789110843	572.74954532209506	331.61461662347534	Captan	Control	Cevya (high) / Induce	Cevya (low) / Induce	Merivon / Induce	Mibelya / Induce	5428.8725000000004	3245.25	3411.1500000000005	3662.8024999999998	2967	3647.6249999999995	

Anthracnose incidence [%]





Cumulated marketable yield [g]









For the final analysis over the whole season, the mean for each treatment was calculated from the sums of yield and anthracnose incidence from the 4 replicates per treatment.
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Treaments

• Cevya (4.0 fl oz) + Induce (0.125% v/v)
• Cevya (5.0 fl oz) + Induce
• Cevya (10.0 fl oz) + Induce
• Mibelya (6.0 fl oz) + Induce
• Mibelya (8.0 fl oz) + Induce
• Mibelya (20.0 fl oz) + Induce
• Merivon (4.0 fl oz) + Induce

Repeated in 2021, with a few 
more rates 



Conclusion
• Captan is effective against anthracnose, without 

selecting for resistance

• The new DMI fungicide Cevya (mefentrifluconazole) 
offers somewhat efficacy, but not as effective as captan

• Certain DMIs (e.g. Tilt and Quadris Top) and Fontelis
may be useful

• Merivon or other strobilurin fungicides would work if 
NO fungicide resistance
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Bloom

Thiram or 
Captan Rovral

Under high disease pressure

Thiram or Captan

Fruit ripening Pre bloom

Captan

Tank mix with SDHIs Tank mix with Switch, or Ph-D
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