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ABSTRACT. Growth of a chestnut industry in North
America has been slowed, in part, by the unavailability of
superior cultivars, such as the famous 'Marrone' types,
grown extensively in Europe. Introductions into the USA
were made of the best clones currently available in
Europe. Selections were drawn primarily from the variety
collections of the Piemonte Asprofrut Association of
Piedmontese Fruit Growers. Graft incompatibility may
involve cambial peroxidase isozymes, and samples of each
scion were sent to Frank S. Santamour, Jr. of the U.S.
National Arboretum in Washington, D.C. for isozyme
typing. Grafting onto isozyme typed seedling rootstocks
was accomplished at the nursery of Mr. Michael Dolan of
Onalaska, Wash. This introduction represents the largest
single introduction of European varieties into the USA in
recent history, and includes some of the best cultivars
known. These cultivars should contribute significantly to
the developing chestnut industry in the USA.

The growth of the North American chestnut industry
has been slowed, in part, by the unavailability of superior
cultivars (1, 4). As a new crop for the United States,
chestnut has the potential to offer significant economic
returns requiring minimal inputs (3, 12).

The scope of the present work was twofold, to charac-
terize the famous 'Marrone' types and the best of the
European and Euro-Japanese hybrid chestnut clones cur-
rently available in Europe on the basis of their cambial
isoperoxidase phenotypes, and to introduce these cul-
tivars into the USA.

MATERIALS AND METHODS
Introductions into the USA were made in the early

spring of 1989 and again in 1991 using material drawn
primarily from the cultivar collections of the Asprofrut
Association of Piedmontese Fruit Growers, at Spinetta
and Boves in the Province of Cuneo, Italy. Local Piemon-
tese cultivars were collected in the traditional "castagneti
da frutto," the ancient chestnut groves typical of the Pied-
mont Region. Dormant scionwood was cut from clones of
European (Castanea sativa Mill.), Japanese (C. crenata
Sieb. & Zucc.) and Euro-Japanese hybrid chestnuts.
Scions were rinsed in a weak solution of sodium hypo-
clorite, then soaked for 1 h in a 1.5 g/1 benomyl solution
and shipped under the USDA—APHIS quarantine label.
The port of entry and inspection was Seattle, Wash.
Samples of each scion type were sent to Frank S. Santa-
mour, Jr. of the U.S. National Arboretum in Washington,
D.C. for isozyme typing. Grafting onto isozyme-typed
seedling rootstocks was accomplished at the nursery of
Michael Dolan of Onalaska, Wash. Three on-site inspec-
tions were made by the USDA during the first growing
season. The material will be held in post-entry quarantine
for two years and then made available to researchers and
nurseries.

RESULTS
Introduced varieties are reported in Table 1 with

country of origin, species and cambial isoperoxidase band
patterns. Figure 1 shows the approximate geographical
origins of the European cultivars.





Only two of the peroxidase bands (A and B) were seen.
The European C. sativa cultivars had either band B or
both A and B with the exception of Marron du Var, which
was the only cultivar with only band A. All cultivars of C.
crenata had only band B while most of the hybrids had
both A and B bands. The cultivars Bournette and Bouche
de Bétizac are the only Euro-Japanese hybrids not having
cambial isoperoxidase band pattern AB.

DISCUSSION
This introduction represents the largest single intro-

duction of chestnut germplasm into the USA in recent
history, and includes some of the best varieties known, and
should contribute significantly to the growing chestnut
industry there.

The cambial peroxidase enzymes, responsible for the
processes of lignin polymerization and the bonding of



lignin to the carbohydrates of the primary cell wall, have
been indicated as having a determining role in the success-
ful formation of graft unions (9). There are four known
isozyme groups in Castanea spp., typed A, B, AB and BC
depending on the presence of the various enzyme bands
as visualized by isoenzyme electrophoresis (2, 11).

Dissimilarity of peroxidase type may result in failure of
establishment of vascular continuity between rootstock
and scion due to abnormal lignification. Santamour (10)
has shown in reciprocal grafting experiments with C. mol-
lissima, when the isozyme phenotype of scion matched
that of the rootstock, a complete graft union was formed
with vascular xylem continuity. However, when the iso-
zyme phenotype of the scion differed from that of the
stock, vascular continuity was not observed and the grafts
often failed.

Graft incompatibility has not been a problem histori-
cally in Europe where clones of the single species C. sativa
traditionally have been grafted onto seedlings of the same
or similar clones. Fineschi et al. (5) have shown high
conservatism in chestnut isozyme phenotype variability
among cultivated forms within geographic regions, and
Villani et al. (13) have shown very high isozyme homo-
geneity for all `Marroni' examined. General recommenda-
tions for grafting onto seedlings of the same clone as the
scion have been based on the empirical notion that these
grafts often survived, yet in some cases, especially among
interspecific hybrids, graft incompatibility has been seen
(6).

Graft failure and delayed graft incompatibility are
commonly reported, in the USA, as being major limiting
factors in vegetative propagation of chestnut not only at
the interspecific and hybrid level, but also in intraspecific
grafts with clones of C. mollissima (7, 8, 14).

However, with the recent introductions of exotic germ-
plasm and new hybrids, graft incompatibility has begun to
appear in Europe as well. Figure 2 shows an example of
delayed graft incompatibility in a C. crenata x C. saliva
clone grafted onto seedling C. crenata rootstock. Note the
clean break at the graft union indicative of complete lack
of vascular continuity.

Knowledge of the isozyme types may facilitate dif-
fusion of the introduced varieties in the  USA and will
allow the nursery industry to avoid costly failures due to
incompatible scion/stock combinations. A possible ap-
plication might include the use of Phytophthora spp. resis-
tant, isozyme-typed interspecific hybrid rootstocks for the
propagation of `Marroni.'
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