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September 20 (Week 24)

Ample AMF in raspberry field soil
Mycorrhizal fungi:

e Increased leaf nitrogen
 Reduced or similar height/biomass
Pest treatments:

* No effect on plant biomass (with or
without mycorrhizal fungi)

e More to come



Plant-beneficial biota

Microbial * Mycorrhizal fungi
. . * Plant growth
Communities 1n sromotine bacteria

Agroecosystems

Pests
 Pathogens
* Root herbivores

Other
e Decomposers




Microbial

Communities 1n
Agroecosystems

Methods to improve plant
growth using soil ecology:

1. Adoption of cultural
strategies that promote soil
microbial diversity

2. Re-introduction of key
plant-beneficial microbiota




Arbuscular
Mycorrhizal
Fung
(AMF)

Carbohydrates

Potential Benefits
Improve plant nutrition
Improve stress tolerance

Pathogen suppression




Raspberries

Declining productivity

Possible contributors:

Phytophthora rubi

Detected 1n 10/10 fields samples across
Skagit and Whatcom (Gigot et al. 2013)

Pratylenchous penetrans

Need for management options
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Pratylenchus penetrans
aka
Root-lesion nematode
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Preliminary No Yes

Plant Vigor mycorrhizal mycorrhizal

Data fungi fungi

¢ = 2
Root samples from a farm Low V1gor
which exhibited “Low” and (1’1 — 33)
“High” vigor patches

“High vigor”

(n=38)

vesicles
arbuscules
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Research
Questions

How will raspberry plants respond to
colonization by different sources of
mycorrhizal fungi?

- AMF available in agricultural (managed)
so1l vs wild (unmanaged) soils?
- Other inoculum?

How do mycorrhizae affect plant
susceptibility and responses to
common pathogens?




Phase 1: Mycorrhizal Fungi

Research

. Control (no mycorrhizal inoculum)

DeSign . Farm (agricultural) soil

. Thimbleberry (unmanaged) soil
. Known mycorrhizal blend

Phase 2: Addition of Pest

1. Control (no pests)
2. Phytophthora rubi
(10% by volume)

3. Pratylenchus penetrans
(1000 nematodes per pot)

Both
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Height:

Differences increased over time

Mycorrhizal
Treatment

== Control
== Farm
== Known

== Thimbleberry

Pest Treatment
& Both

4  Control
® MNematode

+ Phytophthora

Week 24: Two mycorrhizal treatments heights are
similar to control; one treatment shorter than control
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Farm Known
Mycorrhizal Treatment

1. How will raspberry respond to colonization by different sources of
mycorrhizal fungi?



Shoot biomass: Leaf nitrogen:
Not changed or reduced (Week 24) Higher for all (Week 24 )
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Contral Farm Known Thimble
Mycorrhizal Treatment

Control Farm Known Thimble
Mycorrhizal Treatment

1. How will raspberry respond to colonization by different sources of
mycorrhizal fungi?



Pest treatments:

e No difference in biomass —
Nematode Density in Roots

* Nematode density
Without Phytophthora present With Phytophthora present

Upcoming:

600

 Plant nutrient acquisition

e Degree of colonization
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e Control Farm Known Thimble Control Farm Known Thimble

2. How do mycorrhizae affect plant susceptibility and responses to
common pathogens?



Ample AMF in raspberry field soil
Mycorrhizal fungi:

e Increased leaf nitrogen
 Reduced or similar height/biomass
Pest treatments:

* No effect on plant biomass (with or
without mycorrhizal fungi)

e More to come
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Questions?
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Figure from Schouteden et al. 2015. Retrieved from:
https://www.researchgate.net/publication/284141850




Research Proposal

1. How will raspberry plants respond to colonization by Clomibrell | Nenteifodle | ovulbl ) Lol

different sources of mycorrhizae? Control 10 10 10 10
Farm 10 10 10 10
2. How does mycorrhizal colonization affect plant Thimble 10 10 10 10

susceptibility and responses to common pathogens?

Known 10 10 10 10




Methods

e Soil medium: Soil, sand, and turfase (1:1:1)
 Whole-soil inoculum (50 mL)
e “Microbial wash” (10 mL)

e Micropropagated Rubus ideaus var. Meeker

e Greenhouse set to 60F. Truly ranged 60 — 85F
e 12-h day/night cycle.

e Nutrients: Modified Hoagland’s solution (no P).
Increased in response to signs of nutrient stress:

Weeks 7-9: 10 mL (2.1 mg N / plant);
Weeks 10-12 20 mL (4.2 mg N / plant);
Weeks 13-14 30 mL (6.3 mg N ;

Weeks 15-24 30 mL 2X (12.6 mg N / plant).

18 cm
~ 700mL
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