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Black Root Rot Complex 
BRRC:

: Rhizoctonia Spp. Pythium Spp.

: Lesion Nematodes

: Colletotrichum gloeosporioides

: Phytophthora cactorum

: Fusarium Spp. 

Cultural Practices:

Perennial Production System

U-Pick System: Area Visible to Customers

No Crop Rotation

Policy Change: 

Ban on use of Methyl Bromide 

Leonor Leandro, Gloria Abad, Frank J. Louws
https://content.ces.ncsu.edu/black-root-rot-of-strawberry-1

Healthy BRRC



Strategies to Manage BRRC

Use of Antagonistic Micro-organisms (Pseudomonas, Bacillus, etc.)

Biofumigation (Brassica Family: Isothiocynate, Nitriles, Oxalidine, 

Dimethyl sulphide)

Anaerobic Soil Disinfection (ASD: Carbon Source: Anaerobic 

Condition: Prevent gaseous exchange)



Media: Sungro Horticulture Professional Mix (Pasteurized/Non-
Pasteurized)

Beneficial Microbes:TerraGrow (Blend of bacteria, fungi, nutrients)

Plugs grown using

A: Pasteurized Treated (PT)

B: Non-Pasteurized Treated (NPT)

C: Untreated (UT)

Plots A: Control (NT)

B:  Anaerobic Soil Disinfection with Rice Bran (ASD) 

C:  Bio-fumigated with Mustard (Calienete-199: BF)

Bio-rational Treatments



Treatments:

T1: PT-NT

T2: PT-ASD

T3: UT-ASD

T4: NPT-NT

T5: UT-BF

T6: UT-NT

Bio-rational Treatments

Design: RCBD

Variety: Chandler

Replicates: 20 x 3 =60

Bed Length: 20 Feet

Bed Width:    3 Feet

Bed height: 7 Inches

Plant x Plant: 1 Feet

TerraGrow: 1oz/100 gallons

Rice Bran: 8 tons/acre

Mustard: 11 lbs/acre



Plot Design: RCBD

Treatments:

T1: PT-NT: Pasteurized-Treated-Non Treated Soil

T2: PT-ASD: Pasteurized-Treated-ASD Soil 

T3: UT-ASD: Untreated- ASD Soil

T4: NPT-NT: NonPasteurized-Treated-Non Treated Soil

T5: UT-BF: Untreated-BF Soil

T6: UT-NT: Untreated-Non Treated Soil



Mustard Cultivation and Mowing Before 
Flowering

Mustard: 11 lbs/acre: 6/19/2018 Incorporation in soil (8/9/2018)



Rice Bran Incorporation and Anaerobic 
Conditions

Raised Beds 8/21/2018: Release of Water



Planting of Strawberry Plugs

Planting: 9/25/2018 Plants Covered: 12/08/2018



T1 T2 T3

T4 T5
T6

11/09/2018

Plant Performance 45 DAP



Number of Runners/Plant 45 DAP (Days after Planting)
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Effect of Probiotic treatment is visible, but no effect of ASD and BF
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Number of Leaves/Plant 45 DAP
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Number of Leaves/Plant 220 DAP

Treatments:

T1: PT-NT

T2: PT-ASD

T3: UT-ASD

T4: NPT-NT

T5: UT-BF

T6: UT-NT

05/03/2019
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Plant Height/Plant (Inches) 45 DAP
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Plant Height/Plant (Inches) 220 DAP
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Number of Weeds/Hole 220 DAP
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Number of Weeds/Hole 254 DAP

06/07/2019

Treatments:
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T5: UT-BF

T6: UT-NT
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Number of Flowers/Plant Over 4 Week Period

5/3/2019 to 5/24/2019



Total Yield/Plant (lbs.) Over 4 Week Period
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Treatment of plugs with probiotics showed improvement in growth 
parameters and yield

ASD and BF treatments showed weed suppression for a limited time period

Major limitation of this work was the selection of non-strawberry
cultivation plots

Second year crop trial may show more contrasting results in 2020

Summary

Any Questions?



Pollinator Crop and Live Fence (2019)

Oct, 16 2019Oct, 11 2019

Pollinator Crop: Giant Pumpkin (Pumpkin Prizewinner F1) and Sunflower (Mammoth 

Organic)

Planting: July 10, 2019

: One seed at the end of each bed : 15-20 Feet strip

Pumpkin: Large Trichrome (Deterrent for Deer & Wild Rabbit ) on leaf

: Day Neutral (Keep producing flower from April to November)

: Flower yellow in color as anthers in Strawberry 

Sunflower: To make more dense Fence 

Flower

15-20 Feet

https://www.lotuswei.com/blogs/blog/flowers-strawberry-blossom-flower-essence



Pollinator Crop and Live Deer Fence (2019)

Oct, 4 2019

Results: A: No Deer/Animal Damage

B: No presence of Fecal Material 

C: Giant Pumpkins for sale ($11- $21/per pumpkin)

D: More number of pollinators in field 

Oct, 4 2019
Without Fence

Deer Damage



Nov, 19 2019
Nov, 19 2019

Pollinator Crop and Live Deer Fence (2019)
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Effect of Nano-ZnO (10-30nm) on Leaf spot (Mycosphaerella
fragariae) of Strawberry
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24 hr. old colonies

Effect of Nano-ZnO (10-30nm) on Generic E. Coli

Control Control + X 5mM

20mM15mM
10mM

X = Material used for
uniform suspension of
nanoparticles



Effect of Nano-ZnO (10-30nm) on Erwinia amylovora (Fire Blight)

24 hr. old colonies

Control Control + X 5mM

20mM15mM10mM

X = Material used for
uniform suspension of
nanoparticles

https://extension.unh.edu/resource/fire-blight-fact-sheet



Effect of Nano-ZnO (10-30nm) on Bacterial Spot (Xanthomonas
campestris pv. pruni) of Peach

24 hr. old colonies

Control Control + X 5mM

20mM15mM10mM

X = Material used for
uniform suspension of
nanoparticles

http://ipm.uconn.edu/documents/raw2/html/625.php?display=print



Update on Horticulture Work at UMES

Established 4-Mini Orchards 

Fruitland

Eden

Princess Anne

Stockton



Update on Horticulture Work at UMES

Multi-Variety Vineyard at UMES Multi-Variety Orchard at UMES



Five High Tunnels for Screening Strawberry Varieties Using Biochar

Update on Horticulture Work at UMES

42'W x 72'L



Soil Health: Multipurpose Cover Crop: Pennycress

(Thlaspi arvense L.)

Culbins et al., 2019Agronomy for Sustainable Development (2019) 39: 46

Cash cover crop: Upper Midwest

Yield: 990 pounds per acre 

Seed oil: 26 to 36 percent

Use: Industrial oil

New Collaborative Project with Virginia 

Tech (Dr. Gillaspy Glenda) 2020-2021

Artificial gene cassette for Pi uptake 

Transfer in Pennycress

P- Phytoremediation on the Delmarva Peninsula

New Cover Crop

Update on Horticulture Work at UMES



Advanced Horticulture Laboratory: 

Real Time PCR, Thermocycler, UV-Hood

Centrifuge, Spectrophotometer, Sonicator, NanoDrop,

Autoclave, Water Purification Unit, Ice machine, Deep Fridge  

Update on Horticulture Work at UMES

Thanks


