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Nut Tree Breeding at Rutgers 

¸ Based on the tremendous 
genetic improvements 
demonstrated in several 
previously underutilized turf 
species, Dr. C. Reed Funk 
strongly believed similar 
work could be done with nut 
trees  

¸ Title of project started in 
1996: Underutilized 
Perennial Food Crops 
Genetic Improvement 
Program 

Tom Molnar and Reed Funk 

Adelphia Research Farm 

August 2001 



Nut Breeding at Rutgers 

¸ Starting in 1996, species of interest 
included 

ï black walnuts, Persian walnuts and 
heartnuts 

ï pecans, hickories 

ï chestnuts,  

ï almonds,  

ï hazelnuts 

¸ We built a germplasm collection of over 
25,000 trees planted across five Rutgers 
research farms 

ïCream Ridge Fruit Research Farm 
(Cream Ridge, NJ) 

ï Adelphia Research Farm (Freehold, 
NJ) 

ïHF1, HF2, HF3 (North Brunswick, NJ) 

 

Pecan shade trial  

Adelphia 2000 

Pecan shade trial  

Adelphia 2008 



Nut Breeding at Rutgers 

¸ Goals 
ïIdentify species that show 

the greatest potential for 
New Jersey and Mid-
Atlantic region 

ïDevelop breeding program 
to create superior well-
adapted cultivars that 
reliably produce high-
quality, high-value crops 

Åwhile requiring reduced 
inputs of pesticides, 
fungicides, 
management, etc.  



Nut Breeding at Rutgers 

¸ While most species showed great 

promise for substantial 

improvement, we had to narrow 

our focus to be most effective 

¸ Hazelnuts stood out as the 

species where we could make 

significant contributions in a 

relatively short period of time 

ïMajor focus since 2000 

 

 



Hazelnuts at Rutgers 

¸ Why we chose to focus on hazelnuts: 

ïsuccess of initial plantings made in 
1996/1997 with few pests and 
diseases 

ïshort generation time and small 
plant size (4 years from seed to 
seed) 

ïwide genetic diversity and the ability 
to hybridize different species  

ïease of making controlled crosses 

ïbacklog of information and breeding 
advances 

ïexisting technologies and markets 
for nuts 



Hazelnuts:   

Corylus spp. 

    



Corylus spp. 

World production is based on 

the European hazelnut,  

Corylus avellana   

 

Several other species with 

smaller nuts are native to North 

America and China that are 

useful for breeding better 

adapted plants 



Hazelnuts ï some background 

¸ Called hazelnut or filbert 

¸ Hazelnuts are the 5th most 
important tree nut crop in the world 
(748,000 MT/yr) behind cashews, 
almonds, walnuts, and chestnuts 

¸ Current commercial production 
centers are restricted to areas with 
climates moderated by large bodies 
of water 

¸ The U.S. produces around 4% of 
the world crop, behind Turkey 
(70%) and Italy (18%) 

¸ 99% of the U.S. hazelnut crop is 
grown in the Willamette Valley of 
Oregon Current world production 

regions - Corylus avellana 



¸ Hazelnuts naturally grow as a 
large bush, but are pruned to a 
single trunk in the U.S. to 
facilitate mechanical harvesting 

¸ In Italy and Spain, trees are 
pruned to a single trunk or 
several stems and are 
mechanically harvested 

¸ In Turkey, hazelnuts remain 
multi-stemmed, are planted in 
clumps, and are hand harvested 

Hazelnut Culture 



90% of the world crop is 

used as kernels in candy, 

baked-goods, and other 

products 



8-year-old European plant 

pruned to a single trunk 
 

In Oregon, single trunk 

trees are traditionally 

spaced on 20ô centers 

(óBarcelonaô x óDavianaô)   
 

Some newer plantings 

using smaller statured 

cultivars are 20ô between 

row and 10ô in rows 
 

Layered or grafted trees 

begin to bear nuts in 3-4 

years, with significant 

production by 7 or 8 

    ǒ around 2400 pounds per 

 acre Oregon ave. 



Nuts develop in a leafy 

husk of varying shape 

and size 

 

They ripen from mid- 

August to late 

September and can fall 

from or be retained in 

the husk at maturity 


