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Wood Decay Pathology
of Fruit and Nut Trees in California
Since 1945, the demand for fruit and
nut commodities has increased dramatically in local, national, and worldwide
markets. This demand has led to increases in new plantings and extended
rotatiorls of established orchards. In California, following development of an
extensive aqueduct system in the 1950s
and 1960s that provided low-cost water,
the Sacramento and San Joaquin valleys
have become two of the major agricultural regions in the world. In both valleys, deciduous fruit and nut trees are
some of the principal crops and are
grown primarily on the irrigated farmland.
Past and current hectares in production, levels of production, and values
of selected crops grown in California are
shown in Table 1. The high crop values
and extensive plantings led to intensive
cultural practices. New cultivars, highdensity plantings, sprinkler and drip
irrigation, high-analysis fertilizers, and
chemical control of diseases have all contributed to high productivity of this region. Further, to decrease labor costs,
pruning and harvesting also were mechanized on some crops.
Although this new, intensive production system soIved many previous problems in production, new diseases and diseases that were previously of littk consequence became important. One of the
increasing problems in commercial orchards is wood decay, which contributes
to premature decline of orchards and
shortens the life span of fruit and nut
trees. Some of the fungi responsible for
wood decay are aggressive pathogens
that cause root rats and cankers leading
to tree death. These fungi can function
as prima~ycolonists of waunds and have
the ability to invade and kill functioning
xylem and cambial tissue. The best
known of these fungi are species in
Armillaria, Gonoderrno, and Cerrena
(2,19,44,46),

In this paper, we describe wood decay
pathology of fruit and nut trees, illustrate
some of the Fungi responsible and report
their incidence, and relate wood decay
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to changing cultural practices in commercial orchards in California.

Ovewlew of Wood and Its Decay
Wood is the xylem cylinder of Frees.
In younger treea, xylem functions in food
storage (provided mainly by parenchymal cells), water conduction, and structural support and is referred to as sapwood. I n older trees, an outer, lighter
region of sapwood surrounds an inner,
darker region known as heartwood. This
tissue is formed after a number of years,
which varies according to the tree species
and conditions of growth. In angiosperms, sapwood consists of living parenchyma and dead, lignified vessels and
fiber tracheids, whereas heartwood is
composed of dead cells that are cornrnonly filled with extractives {organic
and inorganic substances). Tn fruit and
nut trees, heartwood is generally formed
only after several decades.
Biochemically, wood has three major
components: cellulose (a polymer of
glucose), hemicelluIose (chains of severa1
different monosaccharides), and lignin (a
threedimensional branched polymer of
phenylpropanes). The naturrtl resistance
of wood to decay results in part from
the high crystallinity of cellulose (microfibrils highly ordered with decreased surface area and accessibility to degrading
enzymes), lignification (decreases accessibility of polysaccharides), low nitrogen
content (high C/N ratios limit growth
of many organisms), and toxic substances (phenolic compounds in heartwood).

Decay of xylem is caused primarily by
fungi capable of utilizing sound wood
as an energy source. Wood-decay fungi
degrade polysaccharides by both enzymatic and nonenzymatic chemical reactions, assimilate the resulting monosaccharides, and utilize these simple sugars
for growth. Temperature and moisture,
two of the more important environmental conditions regulating fungal
growth, govern the occurrence and rate
of wood decay. Generally, for wood to
be decayed by fungi, the moisture content
must be above 28-32%, the fiber saturation point of wood. This condition is
always met within livingtrees. Above this

moisture content, the wood cell walls arc
fully saturated and free water is present
in the e l 1 lumen, allowing diffusion of
fungal enzymes. Temperature at which
fungi can decay wood varies according
to the specific fungal species; optimal
temperatures range from 20 to 40 C.
W o o d decay can be characterized into
three major types: brown, white, or soft
rots. In brown rots, polysaccharides are
degraded into various sugar residues,
whereas Iignin is left primarily unchanged. The decayed wood is brown,
dry. and crumbly with longitudinal and
transverse cracks. Brown rots are caused
by fungi in the Basidiomycotina. In white
sots, all major structural components of
the wood-cellulose, hemicellulose, and
lignin-are degraded. The decayed wood
is moist, soft, or spongy and bleached
to a lighter coIor. White rots have been
further characterized microscopically
and biochemically on the basis of
differential rates of removal of the
structural components of wood. Decay
may proceed as a simultaneous decay of
lignin and polysaccharide components or
as a selective delignification where lignin
is removed at a faster rate. No decay
fungi selectively remove lignin exclusively. White rots are caused predominantly by fungi in the Basidiomycotina;
however, some are in the Ascomycotina,
especially the Xylariaceae. Under ideal
conditions, fungi that cause brawn and
white rots can decay extensive regions
of the wood of living trees in a relatively
short period (months to years), significantly reducing the strength of the wood
and killing storage and conductive tissue
of the sapwood. Further, storage and
conductive functions are disrupted when
these fungi invade and decay sapwood.
These fungi cause serious damage and
have become widespread in fruit and nut
orchards in California.
Soft rots are caused by bacteria or by
fungi in the Ascomycotina and the
Deuteromycotina. These organisms also
decay cellulose, hemicellulose, and lignin
but only in areas directly adjacent to their
growth; their sate of decay is slower than
that of other organisms that decay wood,
and they usually do not cause extensive
structural changes in wood of living trees.
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