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Western redcedar challenges

'f'es

Growth/adaptability Heartwood durability

Ungulate damage Cedar leaf blight
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* Currently multiple populations = % PR
and generations k | ‘

* Move to one durable population
* Cross resistance
* Known and future unknown pests


http://upload.wikimedia.org/wikipedia/commons/3/3a/Thuja_plicata_range.png

Growth and adaptability




Growth and adaptability

« ~1000 parental BVs for volume

e N. California to N. British Columbia
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Growth and adaptability

« ~1000 parental BVs for volume
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Heartwood pathogens

Pathogen Synenyms Decay Western | Yellow-
Disease Nama Tvpe Redeodar | coedar
Armillaria spp. Armillaria solidipes, A. ostoyae, A. obscura A, Root, \ J
Armillaria root rot mellea White
Phellims weirif Foria weirii, Fomitiporia weirii, Fuscoporia Root, \ N
laminated root rot weirdi, Inonosus weirdi, Phellinidivm weirii White
Heterobasidion Heterobasidion annosum, Fomes annosus, Root,
occidentale Fomitopsis annasa, Faly, : White !
annosus root rot ! P - ' FPOIs ANnasis
(nmia tamenioss inanotus tomentosus, Polypares tomentosus, Root, \
Tomentosus root ot Caltrichia tomentosa White
Phasalus sclhwai itz Folyporus schweinitzii Root, o
schwednitzii butt rot Brown
Physisporinus rividosus | Cerjporiopsis mvelosa, Polyporus mvelosus, Heart
white butt rot - white Foria albipellucida, Poria rivulosa, Rigidoporus 1'."':'-hjl:e- g
laminated rot rivilasus
Perenniparia subactda Foria subacida, Polyparus subacida, Paria Heart, J
stringy butt rot fuscomarginata White
Phellinidium Fhellinus ferrgineafiscus, Folyporus Heart, \
ferrugineafuscium fermgineafuscus White
Parodacdalea pind FPhellinus pini, Fomes pind, Trametes pini Heart. \ J
red ring rot White
Ganoderma agplanatum | Fomes applanars, Polyporus applanats Heart, d
white mottled rot White
Fomitapsis pinicola Fores pinfcala Heart, \ J
brown crumbly rot Brown
Lastiporus coniferfcola Folyporus sulphureus Heart, J
brown cubical rot Brown
Postia soriceomallis Nigoporns sericeomollis, Falypors Heart
brown cubical & pocket ot serceomollis, Poria asiatica, Poria Brown " Y

sericeomollis, Tyromyces sericeomollis




Heartwood durability and secondary
extractives
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extractives

living heartwood: tropolones wood in service: lignans
T antimicrobiak ] antimicrobial; fconcentration;
concentration
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beta thujaplicin {pgicm?)

living heartwood: tropolones wood in service: lignans
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350 CVs for heartwood extractives
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Cedar leaf blight (Didymascella

 occurs throughout western redc%ar raﬁge

* more extensive in warm, humid environments
sgrowth reduction/mortality

* increasing over last two decades

*1000 parental BVs as per volume

eresistance related to climate of parent origin
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Cedar leaf blight resistance

*Soegaard (1960s): dom. major gene for resistance in Th.standishii,absent in Th. plicata
*BCFS : quantitative variation for resistance related to climate of parent origin
*1000 parental BVs CLB intensity (same tests/parents as volume)
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Ungulate damage/ resistance




Ungulate damage/ resistance
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*~ 15,000 BVs for major monoterpenes

Currently breeding 3" generation

alpha thujone BY
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A Wild Type B Variant

Mean RTA
Mean RTA

Putative Putative Putative Putative P450-1 Putative P450-2 Putative P450-3
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1) thujene, 2) a-pinene, 3) sabinene, 4) myrcene,
5) a-thujone, 6) B-thujone, and IS) internal
standard (9-carbon acetate).

RTA is the relative transcript
abundance between the wild type
and variant genotypes.



Genetic correlations among traits




Genetic correlations among traits
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Genetic correlations among traits
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Genetic correlations among traits
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Cedar leaf blight and growth

rg= -0.42
40

20

g -

7 year height BY

=20 -

40 -

-60

-1.2 1 08 06 €4 02 ¢ 02 04 C6 C8 1 12 14
5 year CLB BY



Genetic correlations among traits
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Cedar leaf blight and secondary extractives???




CLB resistance mechanisms

« identified resistant parents

* CREATE grant: University of Victoria
*resistance mechanisms
°role of secondary chemicals
eearly screening system

egenomics
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Western redcedar breeding program




Breeding tools

e Flowers early, prolific

» Accelerated breeding

e Selfs with minimal IBD

» Perfect assortative mating




Cw accelerated breeding research project
5 generations in 10 years
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Breeding tools

e propagates vegetatively
* maintain juvenility
* clonal research/deployment






Western |

redcedar Lo

genotype ,
1 Yes No Yé';s ood
2 No Yes Yes Average
3 Yes No No Average
4 Yes Yes No Average
S Yes Yes Yes Good
100+ No No Yes Good
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Genomics Studies

2. Heartwood extractives:Mattsson(SFU) and Bohlmann (UBC)
. Identification of biosynthesis genes & A

*  Genetic/anatomical marker ?

4-Terpineol

0 o Jeo o~

Y | g )

j L g ]\D/ - \—»'\)::
§ A Thgaplon

Geranyl diphosphate 1,6-Epoxy-
4(8)-p-menthene-2-of

14

é ‘ N \ “-om
\«(,( ©
/ v N < on / o
| A ( &{ Thujaplicin methylether
~ ' ~~ ( 2-Methoxy-6-(methylethy))
] ] aTer [ cyciohepta-2.4 6-ten-1-
L& J P one)
J\ p-Ment-4(8)-en-1.2-diol

Myreene Limonene



Acknowledgements —L | i m
Craig Ferguson, Jodie Krakowskl,n n Ogg (Ci. } Brltlsh Columbla Forest Se( I ?)\ o
Bob Daniels, Rod Sterling, Paul M rls (Fore$thducts Innovation' (Forlnﬁe\k) N ‘
Jim Mattsson, Adam Foster, Joerg Bdhlman (SlmOﬁ Fraser Univ. and Univ. BC)

David Noshad, Barb Hawkins, Harry Kope (Univ. Victoria and BCFS) 7 \

Jake King, Mike Brown (Whitehaven and Practical Tree Imprpvement) ‘ \
Bruce Kimball, Dale Notre, Jimmy Taylor (National Wildlife Servlces, APHIS, USDA)
Oldrich’ Hak (Hak Consulting); Rhona Sturrock Canadlan Forest Serwce %




	Slide Number 1
	Slide Number 2
	Growth and adaptability
	Growth and adaptability
	Growth and adaptability
	Heartwood pathogens
	Heartwood durability and secondary extractives
	Heartwood durability and secondary extractives
	Heartwood durability and secondary extractives
	Cedar leaf blight (Didymascella thujina)
	Slide Number 11
	Ungulate damage/ resistance 
	Ungulate damage/ resistance 
	Ungulate damage/ resistance 
	Slide Number 15
	Genetic correlations among traits�
	Genetic correlations among traits�
	Genetic correlations among traits�
	Genetic correlations among traits�
	Genetic correlations among traits�
	CLB resistance mechanisms
	Western redcedar breeding program
	    Breeding tools
	S1
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29

