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Hardwood Tree Improvement and 
Regeneration Center (HTIRC)

• Formed in 1998
• US Forest Service NRS – Purdue

www.htirc.org



Hardwood Tree Improvement and 
Regeneration Center (HTIRC)

• A collaborative partnership between USDA 
Forest Service NRS and Purdue University — 
focused on the advancement of hardwood-
focused research, development, and 
technology transfer in the Central          
Hardwood Forest Region 





HTIRC Legacy





www.htirc.org



HTIRC and NSF CAFS

• Opportunity to work collaboratively with 
other CAFS University sites to test theory, 
concepts, and technology with application to a 
unique forest type (high-value hardwoods)







Can spectral phenotyping be used to 
assess abiotic and biotic stresses in 
hardwoods?





Butternut canker 
disease resistance

Offspring: 
%50:50 JC: JA

Backcross: 
>%75 JC or JA

pure butternut Japanese walnut

Photos: Aziz Ebrahimi



Figure credit: Jonathan Shimizu and Michael Holt

Phenotyping: 5-point rating system for BCD

Genotyping: pure and hybrid butternut

Figure credit: Aziz Ebrahimi



Spectral data has potential to distinguish among 
different paternal groups and BCD ratings

P=0.06069 .P= 0.001 ***

Principal Coordinate Analysis using Euclidian distance of spectral data (350 – 2500 nm) measured in July



Institute for Digital Forestry

INSTITUTE  FOR 



Measuring every tree on the planet MOONSHOT GOAL
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Brief History of Hawaiʻi Forests

• Beginning in ~1200 AD and accelerating with 
Western contact: native ecosystems replaced by 
agriculture, ranching, urbanization 

• More than half of native ecosystems converted 
to non-native vegetation

• Large-scale restoration began in 1970s and 80’s 
>> upland grasses to native Acacia koa



Tropical HTIRC History

• Hawaii Tropical Forest Recovery Act – 1992 

• Tropical HTIRC – formed in 2010

www.trophtirc.org







www.trophtirc.org
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Koa – Acacia koa A. Gray 
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Hakalau NWR, Photo: Andrew Kikuta
‘akiapōlā‘au, 
Photo: Jack Jeffrey 





Adaptative variation in cold tolerance?



Photo: JB Friday





Ayala et al. 2022, Forests
Ebrahimi et al. 2023, Physiologia Plantarum

NON-ACCLIMATED

ACCLIMATED



Can koa be grafted?

Skolmen, 1978





Photos: JB Friday
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Metrosideros polymorpha
Young ʻōhiʻa forest in Puna District of Hawaiʻi Island

Photo: JB Friday

‘Ōhiʻa – Metrosideros polymorpha Gaudich.



Lowland wet forest in Puna, Hawaiʻi:  Before ROD

Photo: JB Friday



Lowland wet forest in Puna, Hawaiʻi:  After ROD

Photo: JB Friday



The ʻŌhiʻa Disease Resistance Program

LAUKAHI
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Survivor ‘Ōhi‘a Trees

Photo: JB Friday
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ʻŌHIʻA CLONE

January 2023 ʻŌhiʻa Clone Trial

Figure Credit:  Mark Hughes and ODRP 



‘Iliahi (Hawaiian sandalwood) – Santalum 
paniculatum Hook. & Arn.
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Root hemiparasite

Photos: Emily Thyroff
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Potential Hawaiian native hosts

Koa (Acacia koa)  Legume: Tree

ʻAʻaliʻi (Dodonaea viscosa) Non-Legume: Tree-shrub

ʻAʻaliʻi Koa
Photo: Tawn Speetjens



Photo: Kyle Rose

Host suitability

11Thyroff et al. 2023, Forest Ecology and Management

31 4 5

7 86 9

2



Photo: Andrew Conti



Photo: Ryen Helzer





Mahalo!
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