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 Why is this topic important?

 What are the specific problems?

* How can growers improve the situation?

* Where do we get information and
support?

* Who should consider these approaches?
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Presenter Notes
Presentation Notes
Managing Root Weevil Populations for Improved Profitability & Sustainability 
Eastern NY Berry Farms





Presenter Notes
Presentation Notes
Winter damage
Poor vigor 
Poor nutrition
Poor site selection
Poor pest management



Strawberry farms evolving

Plasticulture, protected culture —
Matted Row perennial and annual systems
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Root problems
are caused by:

e Disease
* Nematodes
* |nsects

e Cultural problems




make
oroblems worse!

* Winter damage

ition
e selection

pest management




Verticillium Wilt -
Verticillium dahliae

* resembles drought stress
e occurs primarily in 1%t year

* interveinal and marginal leaf
necrosis

* inner leaves retain green color
plants wilt under stress

e randomn distribution in field


Presenter Notes
Presentation Notes
Susceptibility of cultivars vary but there are none that offer complete resistance.  5 year minimum rotation is required to avoid problems.  Do not include any other solonaceous or rosaceous plants or weeds in the rotation.  Verticillium Wilt can easily be confused with fertilizer burn.


Black Root Rot —
Rhizoctonia, Pythium
spp., Fusarium

* Fine feeder roots dry up

e Dark lesions develop and the
outside of root turns black

* Interior root core eventually
turns brown

» Severely infected plants collapse

e Partially infected plants wilt
during drought, or while plant is
fruiting or rapidly growing


Presenter Notes
Presentation Notes
The soil fungi that cause black root rot are present in many soils.  These pathogens tend to build up in strawberry fields as they age.  Infection of strawberry roots is most likely when populations in the soil become very high or when soil conditions are unfavorable for root growth.  Factors which favor this disease include soil compaction, poor soil structure, low organic matter, and lack of crop rotation.  Drought, excessive soil moisture, excessive fertilizer application, high rates of Sinbar and continuous strawberry culture are stressful to plants and make them more susceptible to black root rot.
Period of Activity�This disease is most common in fields with a long history of strawberry production.  Symptoms of black root rot show up most severely when plants are under stress.  Plant collapse is most obvious in new plantings about 3- 4 weeks after establishment or during periods of rapid growth.  In fruiting fields, symptoms occur as the plant is beginning to fruit, or after renovation.



Red Stele — Phytophthora fragaria

* Infected plants are stunted

* New leaves are bluish-green
and wilty



Presenter Notes
Presentation Notes
Resistant varieties include: Annapolis, Brunswick, Cabot, Cavendish, Mira, Sable, Sparkle. Wendy and Mohawk are moderately resistant.

Still Wendy is in the second photo showing evidence of a crown infection. 


Anthracnose «Colletotrichum fragaria®)C. acutatum, and

C. gloeosporioides

* may cause daughter plants to die
e outer leaves die prematurely

* the plant may collapse from crown
rot
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Strawberry Viruses

*Strawberry Mild Yellow Edge Virus
*Strawberry Vein Banding Virus
*Strawberry Mottle Virus



Presenter Notes
Presentation Notes
Viruses, while very problematic, are NOT soil borne and therefore not part of this discussion – Phshew!!


Neopestalotiopsis Disease -
Neopestalotiopsis rosae

* Aggressive, new disease

* Primarily in Southeast, but
found as far north as PA

* Originally plant borne, but
now found in soils

e Persistent in southern soils

Images from UF/IFAS
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Charcoal Rot
Macrophomina phaseolina

Soil borne
e Favors dry and warm soil
Causes plant collapse

has been isolated in eastern NY — Found on plasticulture June
Bearing field that had DN planting the year prior

a2\,

Image from OSU Plant Clinic




Nematodes

Symptoms
Reduced growth
Yellow foliage
Excessive wilting
Reduced yields

May predispose plant to invasion of
soil fungi such as Fusarium,
Pythium, Rhizoctonia, Verticillium

Stubby-root nematodes
Root-knot nematodes
Lesion nematodes

Cornell Cooperative Extension ‘ Eastern NY Commercial Horticulture Program 15



¢ White Grub
Complex

June Beetles, Japanese
Beetles and Chafers

Adults nocturnal

* larvae are C-shaped, with
Six legs

Stunted growth and plant
dieback

First year plantings most
susceptible




e Adults are nocturnal and shy

StraWberry ROOtWOrm * Larvae are white and can be found in soil —

: : t feed
Paria fragariae root Teeders
* Adults do the foliar feeding damage

resulting in distinctive, ragged appearance



Root weevils, otiorhynchus spp.

* Strawberry root weevil, O. ovatus
* Black vine weevil, O. sulcatus

* Rough strawberry root weevil, O.
rugosostriatus,


Presenter Notes
Presentation Notes
Light colored, C-shaped  larvae can be found in the soil around the plant or imbedded in the crown.  These larvae are legless.
Adults beetles have characteristic weevil snout 
Adults feed on strawberry leaves causing characteristic c-shaped notches on the leaf edge
Foliar feeding is not the problem – larvae feeding on roots 



Weeds

* Reduce plant productivity
* Harbor pests




Herbicide Injury

Photos courtesy of OMAFRA:
http://www.omafra.gov.on.ca/IPM/
english/strawberries/herbicide-
injury/index.html



Presenter Notes
Presentation Notes
Symptoms vary with material
Most herbicides, if misapplied,  will result in poor plant vigor, including poor root growth



* Brown flecking highlighted by
creamy tissue

Wi nte r I nj u ry * Poor crown regrowth

* No signs of nematode issues

e Can occur at 10 degree F



Presenter Notes
Presentation Notes
Nitrogen fertilizer in the fall can make plants more vulnerable


F rt. I . * Nitrate alone causes poor root growth
e I Ize r * Ammonium fertilizer alone is fine, but may be easily lost to

leaching

Injury

* A mixture of two is best




Soil Testing Results

Measured Soil Textural Class: fine
Sand. --% - Silt: --% - Clay: --%

Group

charmical
charmical
charmical

charmical

Overall Quality Score:

Indicator
sSurface Hardness
Subsurface Hardness

Aggregate Stability

Organic Matter

Soil Respiration

Soil pH

Extractable Phosphorus
Extractable Potassium

Minor Elements
Mag: 121.2 / Fe- 6.4 / Min: 13.6 / Zn: 0.8

Value Rating Constraints
146 57
189

10.0 Aeration, Infiltration, Rooting,

Crusting, Sealing, Erosion, Runoff

2.5 Hutrient and Energy Storage, lon
Exchange, C Sequestration, Water
Retention

0.4

5.8

5.3

131.0

58 / Medium

Soil quality ranged from

poor to excellent on Cornell

Soil Health Tests

Common Issue Included:
« Aggregate stability

* Organic matter

* Soil respiration
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Distribution of 58 strawberry
farms surveyed in Eastern NY

17 farms had disease as primary limiting problem

16 farms had weed pressure that limited production

15 farms had abiotic damage

10 farms with overall soil health in ‘poor’ category

8 farms had limiting soil insect populations

4 farms had nematodes present

13 farms had no identifiable problems
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How can farmers
improve the
situation?

* Move to annual culture

Rotate fields intensively

] _:: -*‘ .. = -__1-‘::‘;1_. s 'i.-- :

.:I' 4 N *

T e e e * Incorporate cover crops

Utilize predator species

e Chemical
fumigants/fungicides

Biofumigation
* Tarping

 Anaerobic Soil
Disinfestation
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Sustainable, Effective
Management Options

Crop Rotation

Cover Crops
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Native EPN Applicaion to control Vine Weevils in Strawberries
Sept 5, 2013



Presenter Notes
Presentation Notes
Another Otiorhynchus species attacks alfalfa with devastating results in nine counties in NNY and has a large economic impact on the NNY dairy industry.  Alfalfa snout beetle, O. ligustici often kills out entire alfalfa fields in a single year and cannot be controlled by any conventional methods.  Over the past 25+ years, research has been focused on developing an effective biological program for this insect using native persistent entomopathogenic nematodes isolated in NNY


June 2014
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Presenter Notes
Presentation Notes
What does it cost to apply biocontrol nematodes?

Rear your own:  $180/acre + application
				(800 million IJ/acre)

Purchase from Cornell or local supplier: 
				$320/acre + application
				    (800 million IJ/acre)

Tony Testa
Chief Operations Officer
Persistent BioControl
Cell: (607) 591-1493
Email: atesta@persistentbiocontrol.com




Expensive and hard to find
Scale limiting

Incomplete control
Unsustainable
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Presenter Notes
Presentation Notes
Methyl bromide developed in the 1950’s – phased out in 2005 due to it’s link to ozone depletion – but CA had it until 2016.
Few of the current chemical fumigants compare to what MB from a soil sterilization stand-point.  By the mid 1970’s over 90% of CA strawberries were using MB as a pre-plant treatment.

MB was injected into the soil along with choropicrin and then tarped.  Newer soil fumigants are also injected, but without tarping.  


Timing issues in strawberry
systems

Biofumigation Not a ‘quick fix’

Commitment to cover crops is
necessary




Fit tarping to the farm and field application.



Presenter Notes
Presentation Notes
Manage Pre-plant soil conditions – by warming the soils and helping manage water
Mulching, along with tarping will help support for long season weed suppression
Reduces the amount of tilling
Kills living weeds without tilling
Reduces the overall seed bank in soil
Flexible to the seasons
Increases the plant available soil N

Tarping can terminate winter hardy cover crops



A multifunctional tool...

Kill cover crops

Increase soil nutrient availability
Kill sod

Warm soils

Protect soil overwinter when not cover cropped
Decompose residue

Kill emerged weeds before planting
Kill weeds after crop harvest
Create a stale seed bed

Hold fields weed-free until planting
Allow early spring access

RT and to improve soils

10
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Terminate winter hardy
cover crops

Nook & Cranny Farm, NY



WINTER




Use tarps as a tillage tool.

« Make fewer
passes

 Reduce
intensity

* Try no-till
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Logistical challenges

Some weeds have become bigger
problems

Tarp interferes with other operations

More mice or voles

Finding time in the crop rotation

Water ponding on tarps

Applying and securing tarps

Logistics of moving tarps among fields

10
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Anaerobic Soil Disinfestation

ASD 3 weeks/clear Untreated/clear ° Showing great

promise in warm
soil regions and in
high tunnels

* Expensive

* Limited testing in
cold regions

9 ton/ac rice bran used in ASD

Cornell Cooperative Extension | Eastern NY Commercial Horticulture Program "



Hypothesis for
northeast plasticulture
and matted row JB
strawberries:

e ASD will control
* soil borne disease fungi
* nematodes
* weeds

* ASD will have no negative impact on soil
health

* Carbon source will impact pest control.

* Cost vs. benefit of ASD should not
discourage adoption



Presenter Notes
Presentation Notes
ASD has been tested in warm soil strawberry production regions as a substitute for chemical fumigation.  Easily degradeable carbon is incorporated into soil, then irrigated to saturation and covered with oxygen impermeable tarp. Soil microbes consume available oxygen shifting the soil environment toward fermentation which favors anaerobes.  Most pathogens are killed by oxygen deprivation, but some pathogens may succumb to volatile compounds produced by anaerobic microorganisms (Momma 2008, van Agtmaal et al. 2015). 
 



Methodology

4 Farms
* 2 matted row - conventional
* 1 plasticulture — conventional
* 1 plasticulture, high tunnel - organic

3 carbon types
* Alfalfa Meal (9 T/a)
* Brassica Seed Meal (4.5 T/a)
* Dried Molasses (9 T/a)

Three varieties — Jewel, Cavendish, Galletta

Additional treatments
* Biofumigation — ‘Caliente’ Mustard
* Chemical fumigant
* Fungicide — Mefanoxam

3 years of plant and soil data

2 years of yield data

43
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Measurements

e Soil Health — 1x/year

e Plant vigor — 3x/year

* Yield — 2 years

* Fruit Quality — 2 years

* Weed infestation — 2x/year

* Plant health — 1x/year

46



ASD may be more effective in suppressing weeds
than tarping under aerobic conditions because:

* soil saturation enhances the decomposition of organic matter

e anaerobic conditions foster the accumulation of toxic volatile fatty acids
and other organic acids in amended soil*

* |lack of oxygen suppresses weed seed respiration

* anaerobic conditions result in changes in soil temperature and pH, which
work synergistically with other factors to kill weed propagules.

* Greenwood 1961



Percentage of Strawberry Plants
(pre-plant)

Strawberry ASD results

Pre-plant: All three cultivars Post-plant: ‘Jewel’
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‘Jewel’ Clean pre-plant, picked up anthracnose in field?




Percentage of Strawberry Plants

(pre-plant)

Strawberry ASD results

Pre-plant: All three cultivars

Post-plant: ‘Cavendish’
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‘Cavendish’ Clean pre-plant, picked up anthracnose in field?




Percentage of Strawberry Plants
(pre-plant)

Strawberry ASD results

Pre-plant: All three cultivars
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With thanks to Cornell Cooperative Extension Student
Interns Anita Minnifield and Cameron Fuhr for
surveying work. Natasha Field, Chuck Bornt, Lindsey
Pashow, Annie Mills, Jim O’Connell and Amy lvy for
support of past and current project(s), Caleb Goossen,
Anya Osatuke and Kerik Cox for ‘pandemic push’ and
Cornell Insect and Plant Disease Diagnostic Lab staff
for their dedication to the cause!



Questions?
lgm4@cornell.edu, 518-791-5038 N O R I H E A S I

Research Team: SA R E
Laura McDermott, Cornell Cooperative Extension, Pl
Dr. Caleb Goossen, MOFGA

Anya Osatuke, Cornell Cooperative Extension ‘

Dr. Kerik Cox, Cornell

Natasha Field, Cornell Cooperative Extension

This material is based upon work supported by the National Institute of Food and Agriculture, U.S. Department of
Agriculture, through the Northeast Sustainable Agriculture Research and Education program under subaward
number LNE20-409R.
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