castanea guide

THE PATH TO MOST RESISTANCE
(Based on three genes for resistance)
PARENTS
100% Chinese chestnut
(Blight resistant/orchard type)

X

100% American chestnut
(Blight susceptible/timber type)

Degree of Resistance

Resistant American
Characteristics & Average
% American Parentage
50%

Low
to No

Fully
Intermediate Resistance

75%

(F1) First Generation Hybrid
Backcross: American x F1 = BC1

87.5%

12.5%

100%
0%

87.5%

Backcross: American x BC1 = BC2

87.5%

12.5%

0%

93.75%

Backcross: American x BC2 = BC3

87.5%

12.5%

0%

93.75%

Intercross: BC3 x BC3 = BC3F2
Intercross: BC3F2 x BC3F2 = BC3F3

34.4%

64.0%

1.6%

0%

0%

100%?*

93.75%

Each generation of trees is inoculated with blight fungus and selected for resistance and American characteristics. Each backcross generation
requires a minimum of 5 years to complete. The F1 generation can be completed in 3 years. For an explanation of terms please refer to the
Quick Guide to Terminology on page 9.
* This precentage of highly resistance trees is a hope of The American Chestnut Foundation. It is based upon certain scientific assumptions
and cannot be proven at this time.

notes
to resistant expected in F2 if three incompletely dominant genes control
blight resistance.
Yet this evidence is inconclusive. Further data are needed. The most
important data will come from test crosses of some of our plants. In a
test cross, the genotype of a parent tree is examined by looking at its progeny. For instance, a test cross could be used to confirm the three-gene
hypothesis from Table 5. Some of the trees classified as adequate might
not have had a full complement of resistance genes, especially if four genes
control resistance. In this case, the test cross progeny of some “adequate” trees would have lower levels of blight resistance than that of other
“adequate” trees.
One such test cross will come as we start in earnest this year screening
BC3s for blight resistance; each set of BC3s derived from a BC2 constitutes a test cross for that BC2. In the backcross method of plant breeding, each backcross generation is a test cross for the previous generation.
Molecular mapping of crosses has been another means we have used
to investigate the number of genes controlling blight resistance. In last
year’s “Meadowview Notes,” we presented a fairly detailed summary of
our mapping results up to that time. The preliminary data indicate that
different Chinese trees may contain different genes for resistance, while
they may have a few resistance genes in common. A team of three geneticists and plant breeders who reviewed our scientific programs last August
suggested that we use 15 different Chinese sources of resistance to expand
our base of resistance genes, in case the blight manages to overcome any
one set of them.
It is clear that the molecular mapping of blight resistance genes would
be more informative if we increased the precision of our measurement of
blight resistance, map larger groups of trees, and add more genetic markers to the maps. It would also help if we mapped each resistance gene by
itself. Last year we planted an orchard to do that. We expect to have the
results from that planting in three years, although one planned extension
of the experiment will take several more years.

A Quick Guide to
Chestnut Breeding
Terminology
American x Chinese
F1 x F1
F2 x F2
F1 x American

= F1
= F2
= F3

= BC1
(also known as BC1F1)
BC1 x BC1
= BC1-F2
BC1-F2 x BC1-F2
BC1 x American
BC2 x BC2

= BC1-F3
= BC2

BC2-F2 x BC2-F2
BC2 x American

= BC2-F2
= BC2-F3
= BC3

BC3 x BC3
BC3-F2 x BC3-F2

= BC3-F2
= BC3-F3

BC (often written as B) indicates the
offspring of a backcross, the breeding of a pure American chestnut with
a tree that is a genetic mixture of
blight resistant and pure American
stock.
F indicates the offspring of an intercross, the breeding of two genetically “pure” trees or two trees of the
same generation that are already a
genetic mixture of blight resistant
and pure American stock. Lowered
numbers indicate the number of
times a breeding procedure has
occurred in a tree’s lineage.

INCREASING THE PRECISION
O F B L I G H T R E S I S TA N C E M E A S U R E M E N T S
We are almost finished installing an irrigation system at the Price farm.
By irrigating the trees, we will be able to get more uniform growth and
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