Working with nematodes to
understand beech leaf disease

Dr. Sharon Reed, forest health research scientist
Ontario Forest Research Institute, MNRF
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Characteristic sym ptom Banding doesn’t cross leaf

veins

| eaves with-dark swollen
bands A

Photo credit: Lake Co. OH Metroparks
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Ontario: other symptoms
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Bands may be
partial or appear
. swollen and
darkened.
Tissues can be
thick and
chlorotic.

Photo credits: Rebecca Lidster
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Ontario: symptoms

Healthy branch Bud abortion and early leaf drop on
a severely affected beech

Photo credits: Rebecca Lidster
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Beech leaf disease detections - 2019
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Percentage of trees infected with BLD - 2019
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Newly discovered microscopic worm
species eyed as potential cause of

Causal agent beech leaf disease

Updated May 3, 2018; Posted May 3. 2018

Testing since 2012 in
Ohio

« No evidence of
fungus, bacteria,
Virus, or
phytoplasma

No known forest
diseases caused by foliar

: Dave McCann, a plant pathologist with the Ohio Department
nem atOd ein N O rt h of Agriculture, discovered a new species of nematode that he
: suspects could be the cause of beech leaf disease. (James F.
Am €rica McCarty/The Plain Dealer)
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Galls on Fagus crenata leaves induced by
Litylenchus crenatae n. sp. in Japan

Late summer

Kanzaki, N., Ichihara, Y. Aikawa, T., Ekino, T., and Masuya, H. 2018. Litylenchus crenatae n. sp.
(Tylenchomorpha: Anguinidae), a leaf gall nematode parasitizing Fagus crenata Blume. DOI
10.1163/15685411-00003190
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Damage caused by other related nematodes

“Zeatylenchus pittosporum (Li et al.«201%

Ditylenchus leptosoma (Garaert,Choi, 1990)




Surveying for nematodes

Growing season
e 3 BLD locations, 3 no BLD
* 15 trees

* Symptomatic / asymptomatic leaves
* Collect every 3" week
* 3 -7 leaves cut into thin strips

After leaf-fall
e Same trees and sites

* Sample buds, attached leaves, ground
leaves
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Nematode populations during growing season
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Nematode detections in winter
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Nematodes can be reliably collected from detached leaves and buds but
not attached leaves
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Survey challenges
- |dentification — finding a taxonomist
can be difficult

- More species in samples in contact
with the ground

- What type of tissue to sample and
how much

- Extracting eggs vs adults

- DNA detection — too little information

|solating
nematodes
does not

. require

special

. equipment
— Just time
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In Ontario, spraying of leaves and buds to
run-off in the fall resulted in BLD symptoms at
leaf-out the following May

Beech leaf disease symptoms caused by newly recognized nematode
subspecies Litylenchus crenatae mccannii (Anguinata) described from Fagus
grandifolia in North America Forest Pathology. " by Carta, Lynn; Handoo, Zafar;
Li, Shiguang; Kantor, Mihail; Bauchan, Gary; McCann, David; Gabriel, Colette; Yu,
Qing; Reed, Sharon; Koch, Jennifer; Martin, Danielle; Burke, David
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a) Acid fuchsin Stain of symptomatic leaf, b) nemas from inoculated seedling leaf

b — Beech leaf disease B
American beech seedlings with M ) — — A e 3
symptoms after bud, but not leaf, \9 o | N - »-‘—7‘7" Li tyl enchus crenatae mccannii ns D.
ROCIGlions Wi T idtodes = S e 10pm lynn.carta@usda.gov dburke@holdenfg.org ) T
water from symptomatic leaves. ‘

Females and eggs from buds

Strips of symptomatic beech leaves
produced 10,000 nematodes in 2 hours

Nematodes entered fresh leaves and
i bud tips in agar plates but did not develo

caused by new su spec:es thyleggbus crenatae mceannii (Angumata) descrlbed from Fagus arandlfoha (Fagaceae) in North Amerlca Forest Pathology, Submitted




Science and Research Branch

Challenges

- Type of tissue
- Time of year

- Unable to remove microbes
from nematode

- Unable to rear nematode
with beech leaves
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Matching sequences support single origin

41E (GUT727548.1 Litylenchus coprosma
JNB85538.1 Subanguina radicicola

Pittock2TW

KC1

Kc1.2

KC1.3

Harris11

]

Harris9
Archie Coulter1 TW
Clear Creek1TW
52 Kirk Cousins1TW
Lawson1TW
Mystery Falls1TW
100 | Pittock1 TW
Springwater1 TW
Hawk CIiff 1 TW
Archie Coulter2TW
Backus Woods1TW
s Backus Woods2TW
Kirk Cousins2TW
Lawson2TW
Springwater2 TW
LC383724.1 Litylenchus crenatae
Sinclairt TW
? | —E AF396312.1 Mesoanguina millefoli
100 JNBE5234 1 Subanguina moxae
—— AF396311.1 Anguina caricis
100 JQ429774.1 Ditylenchus drepanocercus
&7 JQ586257 1 Anguinata gen. sp. ZQZ-2012
JQ429779.1 Ditylenchus gallaeformans
AF363112.1 Ditylenchus phyllobius
81 KX400576.1 Ditylenchus sp. 1 RH-2017
,— DQ151458.1 Ditylenchus myceliophagus
e EFG27047 .1 Ditylenchus halictus
Jerem A”ison (N RCan) P KX766417.1 Ditylenchus destructor
y @ JNB35037_1 Ditylenchus sp. 57-2011
99 KF219617.1 Ditylenchus africanus
KX549318.1 Nothotylenchus sp. 1 RH-2017
AB368919.1 Aphelenchus avenae

010
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Challenges

- [solation of single
nematode

- Not all primer pairs
worked with the

Litylenchus
nematode

» Challenge to gather Having the right tools
large numbers of and the right kit made
nematodes (SNP) DNA extraction from

single nematodes easy.
S
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Thank you!

- Forest health monitoring technicians
(Rebecca, Susan, Paulette, Vanessa,
Mike, Cheryl; BAMS, MNRF)

« Dr. Yu (Agriculture and Agri-food Canada)

- David Dutkiewicz (Invasive Species
Center)

« Sylvia Greifenhagen (OFRI, MNRF)

« Jeremy Allison (NRCAN), Katrin Fitza
(Univ. of Pretoria)

« Ontario Conservation Authorities,
Canadian Nature Conservancy, Ontario
Nature, Ontario Parks, Thames Talbot
Land Trust

« Other contributors: USDA-ARS, US Forest
Service, The Ohio State University,
Holden Arboretum, Cleveland
Metroparks Photo credits: Rebecca Lidster




