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Cultivar Selection and Horticultural Practices to  
Maximize Chestnut Production 

 
Dr. Dennis Fulbrigh, Department of Plant, Soil and Microbial Sciences 

Michigan State University, East Lansing, MI 48820 
fulbrig1@msu.edu 

 

There are three species of edible chestnut that contribute to the genetic makeup of chestnut trees 

planted in orchards.  The species from which cultivars have been selected are those that have a long 

history of chestnut cultivation, including the Chinese chestnut, the Japanese chestnut (and its subspecies, 

Korean chestnut) and the European chestnut (Castanea mollissima, C. crenata, and C. sativa, 

respectively). Some of today’s cultivars are actually hybrids or crosses among these three species. The 

American chestnut (C. dentata) was the victim of a devastating fungal disease that prevents its long-term 

establishment in orchards or the landscape.  All chestnut species can appear similar looking at first, but 

using differences such as leaf shape, leaf hairs, stem anatomy and nut characteristics, one can soon begin 

to tell them apart.  Certainly, the hybrids between these trees are difficult to tell apart from the parents 

that formed them. Today, we rely on DNA analysis to tell the species and cultivars apart with accuracy.  

What is a Cultivar? 

A cultivar is a word used to differentiate genetic material with certain identifiable traits that can 

be copied or cloned by grafting to produce identical copies. There are several methods that can be used to 

clone trees and some trees are more conducive to these techniques than others.  Grafting or budding are 

the more common methods used to attach scion wood to rootstocks. Budding is a type of grafting where 

just the bud from the chosen tree is placed within the bark of the rootstock. The scion in this case would 

be the bud. Chestnuts are commonly grafted with scion wood or with buds, but in either case, the scion 

will produce trees identical to each other. Once the scion's bud has sprouted and produced substantial 

growth, the rootstock above the point of scion attachment will be removed so the scion becomes the only 

growing material above the point of scion attachment. 

Planting seed will produce the rootstock to which the scion is attached and therefore, one 

rootstock will be genetically distinct from any other rootstock. Therefore, even if the scion is the same 

throughout the orchard, the rootstock will be genetically distinct from tree to tree. This is one reason why 

trees planted in an orchard will still show some variability. The genetic diversity of the rootstock can be 

ignored in most situations, but there have been several cases where rootstock variation has lead to 

problems as minimal as bark discoloration or as serious as graft union failure and early tree death. In plant 

systems that have been studied for several decades, the knowledge of rootstock and scion wood 

combinations can lead to important orchard management opportunities such as rootstock that can lead to 

the preferential dwarfing of scion growth or resistance to soil-borne root diseases. 

We are far away from that level of genetic management in rootstock development of chestnut, but 

we do believe that fewer problems will develop when the rootstock and scion wood are genetically 

related. If this theory holds true, then Chinese chestnut cultivars should not be grafted to 

European/Japanese seedlings or American chestnut and vice versa. That does not mean you can't do it or 

shouldn't try it in experimental situations, but it does mean that unless further research points a new 

direction, commercial orchards should be established with trees produced by closely related rootstock and 

scion wood.  Nurseries should be able to do this on a routine basis.  

Chestnut orchards established in the 1990’s or earlier were often started with seeds or seedlings 

and not grafted trees.  These orchards were slow to produce nuts and the trees today are variable in nut 

production and quality from tree to tree.  The goal of the chestnut orchardist should be to plant grafted 

cultivars.  Variability can be created by planting different cultivars into the orchard.  Potential growers 



should be aware that orchards should contain either Chinese chestnut types or the European/Japanese 

hybrid types and these types should never be placed in the same orchard as pollination issues leading to a 

physiological breakdown of the kernels can occur. 

Benefits of Using Cultivars Compared to Seedling Trees 
1. Cultivars should be predictable in performance.  

2. Cultivars should be placed in the orchard based on their predicable characteristics (e.g., harvest 

time, pollen production, nut size, taste, quality).  

3. Every tree you plant in the orchard, when planting specific cultivars, should perform similarly. 

4. Regardless of their size or age, grafted cultivars are mature when planted and therefore initiate 

nut production in Michigan much sooner than seedlings. 

5. Since cultivars are mature, they usually drop leaves at the appropriate time in the autumn. Since 

seedling trees are immature they have a tendency to hold onto leaves well into winter which can 

accumulate ice and snow which can break limbs. 

6. With a cultivar, you can talk about the traits of your trees; your likes and dislikes of it, and 

change the cultivars to something that fits your needs. 

Frequently Overheard Reasons for Not Planting Cultivars 
1. Cultivars are expensive. They seem expensive at first, because they cost more than seedlings; 

however, you should recover this cost within the first 6 years after planting (see number 4 in 

Benefits, above). 

2. Cultivars die.  Cultivars can die and it is awful to lose an expensive tree.  However, they can be 

grafted again if sprouts are produced. However, using seedlings as an alternative is not an answer. 

Most seedlings trees in Michigan will not produce nuts for many years, and some seedlings will 

never produce nuts.  The pattern that has been seen over and over again is this: More than 50 

percent of the trees in a seedling orchard do not produce nuts. Those trees that do finally go into 

production will take many years before significant production is observed.  Those trees that 

finally go into production will be variable in terms of commercial quality.  The university and 

various nurseries are working hard to find ways of helping all grafted trees survive planting and 

live long productive lives. New methods of growing rootstock might help this as the roots will be 

more fibrous which is thought to benefit survival. 

3. Grafted trees get chestnut blight. That has nothing to do with grafted trees as it depends on the 

species and cultivar and does not have much to do with the fact that they are grafted or not. You 

can plant grafted cultivars that are completely resistant to chestnut blight and you can plant 

seedlings that are very susceptible to chestnut blight.  Many of the seedling trees for sale at 

nurseries right here in Michigan are chestnut blight susceptible—even if Chinese—because some 

of these Chinese chestnut seedling trees had American chestnut as fathers making the offspring 

50% susceptible to the blight. If someone is selling Colossal-seedling trees, they are selling you 

chestnut trees where 50% of the genetics are unknown AND they will be blight susceptible. Why 

would you purchase these for a commercial orchard?  

4. They don't taste good. Again, this is a case of miss-information. This is probably referring to 

tasting nuts of the cultivar ‘Colossal’ right from the tree.  When a ‘Colossal’ grafted nut falls 

fresh from the tree, it usually does not taste as good as a Chinese (grafted or un-grafted) nut that 

falls fresh from the tree.  But given a couple of weeks in refrigeration, the process of curing 

begins and the starches begin to turn to sugar. Grafted ‘Colossal’ chestnuts have been some of the 

most sought after chestnuts in local grocery stores due to size and taste, combined.  In a Missouri 

taste test, Michigan-grown ‘Colossal’ nuts were considered the sweetest nuts of the entire test 

beating out Chinese chestnuts and other ‘Colossal’ nuts from California and Missouri. 

Where to purchase these grafted trees selected for Michigan? 

Currently, we are working closely with Forrest Keeling Nursery in Elsberry, Missouri.  We send 

them our seed and scion wood and they graft the trees and sell them to Michigan growers.  They 

recommend fall planting of their stock and so far this seems to have been successful.  Read about the care 

they take in producing these trees.  You can purchase from other nurseries if they are growing the same 

cultivars.   



Introduction to New Extension Resources for 
Chestnut Growers; and Identifying and 

Managing Insect Pests of Chestnut  
 

Erin Lizotte, Integrated Pest Management Educator 
Michigan State University Extension 

401 N. Lake Street, Suite 400 
Cadillac, MI 49601 
taylo548@msu.edu 

 

So far, Michigan chestnut growers have not faced unmanageable pest issues, but being able to properly 

scout for and identify existing and potential pests is critical to a sounds integrated approach to 

management.  Most insects that feed on or damage chestnut are generalists.  The list of common potential 

pests includes mites, potato leafhopper, Japanese beetle, and rose chafer.  All of these generalists have 

been studied extensively in the perennial cropping system to determine the best management strategies, 

much of which can be translated to management in the chestnut system.  Additionally, Chestnut weevil 

(Curculio spp.), which are problematic in most chestnut regions of the U.S., are present in Michigan but 

at seemingly low levels. Lastly, growers should be aware of the potential threat from the Asian chestnut 

gall wasp (Dryocosmus kuriphilus).  This exotic pest is not yet in Michigan, but is currently under 

quarantine by the Michigan Department of Agriculture in order to slow or prevent its spread. Growers 

should be scouting for Asian chestnut gall wasp regularly to ensure early detection and mitigation. 

 

EVERYONE NEEDS TO KNOW 

An Asian gall wasp quarantine is in effect 

This means:  No scion wood, nursery stock or trees from states with gall wasp are allowed to 

be shipped to Michigan. MDARD’s exterior state quarantine places restrictions on the movement of 

chestnut nursery stock from the following quarantined states - Alabama, Connecticut, Georgia, Kentucky 

Maryland, North Carolina, Ohio, Pennsylvania, Tennessee, and Virginia.  Chestnuts cannot be brought 

into the US from Canada.  

Insects and Mites That Are in Michigan and Are Manageable 

During the summer months, three insects, the potato leafhopper (Empoasca fabae), Japanese 

beetle (Popillia japonica), and rose chafers (Macrodactylus subspinosus) can be found in most chestnut 

orchards throughout Michigan. Mites have also been commonly observed in the last few years. 

Below is an approximate spray schedule for chestnut in southern Michigan based on pest and time the 

pests may be susceptible to applications of insecticides or miticides. Scouting for the insects will be the 

best way to determine the population and whether or not chemical application is required. 

Japanese Beetles 

Adult Japanese beetles are 3/8-inch long, metallic green beetles with copper-brown wing covers.  

Adults emerge from the ground and begin feeding on plants in June. Individual beetles live about 30 to 45 

days. Activity is concentrated over a four to six week period, after which the beetles gradually die. 

Japanese beetles can defoliate your young chestnut trees in less than two weeks.  This is not a pest you  



 
should take in stride.  If you do not want skeletonized leaves, you must be able to spray your trees 

reaching the tops of the trees. 

Rose Chafers 

Michigan growers are familiar with this insect, as it can be found on various crops growing on 

sandy soils.  Adults emerge in late May and feed on flowers, buds, and foliage for 3-6 weeks.  It can be 

responsible for excessive loss of photosynthate that can lead to crop loss.  It can become numerous 

especially in those areas with sandy soil. In these cases insecticides may not give satisfactory control as 

rose chafers can move in from surrounding untreated areas or the insecticides may work for a short time.  

You should monitor for this pest.   

Potato Leaf Hopper 

Damage from feeding is a result of not only adults, but also the tiny nymphs.  

What makes this pest especially dangerous is that early symptoms are harmful to normal growth and 

flowering patterns for the tree.  Photosynthesis can be curtailed for the entire season.  The insect is subtle 

and can easily be missed—but not the symptoms. They do not harm trees with large populations. Only a 

couple leaf hoppers per leaf can damage leaves and stunt growth. Once the leafhoppers arrive, they 

continue to feed and reproduce until killed by fall frosts or through management. 

European Red Mites 

The European red mites overwinter in egg-form. Egg masses are found in crevices, in rough bark, 

in crotches usually in folds of bark inclusion, on branches and in the bud scales. Eggs are very easy to 

spot “sprinkled” on the trees resembling red paprika. Summer eggs are found on the leaves along the 

veins on both sides of the leaf, but mainly on the underside. Eggs are orange-red, look like turbans.  Once 

the eggs hatch nymphs move onto the young leaves and start feeding on the underside. First generation 

takes a bit longer to develop, about three weeks, since it has to battle cool temperatures in the early 

season. Summer generations, driven by the hot and dry weather are completing their cycles much faster, 

in about 10 days or so. Under favorable weather conditions (hot and dry) they can have 8 or more 

generations in one season. Feeding injury is cumulative. Leaves appear mottled, stippled, and in more 

severe cases bronzed, burned leading to early defoliation.  Injured leaves have reduced photosynthetic 

activity leading to reduced nut size, and return crop load potential as well as increased sensitivity to 

winter injury.  




