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Blackline is a major disorder of grafted walnut
trees in Oregon. It causes greater loss of trees than
all other walnut diseases combined.

Symptoms
Blackline rarely develops in trees less than

10 years of age and is most common in 15- to 25-
year-old trees. The first symptoms of blackline
are weak growth, sparse foliage, and yellowing
and premature dropping of leaves from certain
branches. Death of the affected branches follows
( Figure 1). Later, as the disorder progresses, ad-
ditional branches on the same side of the tree die
and finally the entire treetop dies.

Failure of the newly formed wood ( xylem)
of the walnut top to unite with the wood of the
black walnut rootstock at the graft union causes
girdling and subsequent death of the branches
and trunk above the graft union ( Figure 2). A
dark brown or black layer of corklike tissue forms
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Figure 1. The early stage of blackline in a Franquette
walnut tree grafted on J. hindsii rootstock; note dead limbs

on left side of tree.

between the xylem of the rootstock and the scion
( Figure 3A). At first this layer is very narrow, but
later it may become as much as one-fourth of an
inch wide. In the beginning, only a sector of the
trunk at the union may be involved, but in the
subsequent years blackline gradually girdles the
tree.

Trees affected with blackline have had an
apparently perfect union between the rootstock
and scion for many years before the onset of the
trouble. When girdling occurs in the new wood,
the wood formed previously is not affected (Fig-
ure 3B).

After blackline becomes well established, de-
cay of the bark of the black walnut rootstock
frequently occurs immediately beneath that part
of the graft union affected by blackline. Affected
trees usually die within four to six years after
symptoms are first noted, though some trees live
longer.
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Figure 2. Advanced stage of blackline in a Franquette
walnut tree grafted on J. hindsii rootstock; note dead top

and suckers coming from root below the union.
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Figure 3. Blackline of Persian walnut: A, tangential sec-
tion through the graft union showing girdle (blackline )
at the graft union; B, radial section through graft union
showing the separation of the phloem and xylem, of recent
origin, of the scion from that of the rootstock; a, Persian

walnut scion; b, black walnut rootstock.

Checking a tree for blackline
It is not difficult to determine if a tree has

blackline. First, locate the graft or union. This is
the area around the tree where the English walnut
top was grafted on the black walnut or other
walnut rootstock. Usually it is on the trunk of
the tree below where the main branches emerge.
On occasion grafts may have been made on the
branches rather than the trunk.

If on the trunk, the graft union may be near
the ground, toward the top of the trunk, or any-
where in between. If a soil fill has been made
around the tree and the graft was made low on
the trunk, the graft union may be below the
ground level.

The graft union can be further identified by
observing the bark of the tree. The bark of the
English walnut is a rather light grayish color, flat,
and scalelike. Black walnut bark is a dark brown
color and grooved. The black walnut portion of
trunk below the graft union usually has a slightly
greater diameter than the English walnut portion
above the graft union.

Cut through the bark at the graft union with a
knife or a wood chisel and hammer. Stop cutting
when the chisel is through the bark and meets
the greater resistance of the sapwood.

English walnut sapwood above the union is a
whitish color. Black walnut sapwood below the
union is a slightly darker color. In a healthy graft
union the two woods blend smoothly together. If,
however, a dark colored line is present, blackline
is indicated. This line is considerably softer than
the surrounding sapwood. A knife or a nail will
easily penetrate it.

Seal the cut with a wound dressing. Retreat
the wound periodically to keep air and moisture
out if the dressing dries and cracks. This wound
will heal without affecting the health or vigor of
the tree.

Cause and nature of the disorder
Blackline is believed to be a nonparasitic dis-

order. Its exact cause is not known.
Blackline has been found in Oregon only on

Persian walnut trees grafted on black walnut root-
stocks, Juglans hindsii or I. nigra, or on hybrids
of these species, or on hybrids of Persian and
black walnut. It has not been found in Persian
walnut trees grafted on Persian walnut rootstocks
(J. regia).

.Blackline is more prevalent in trees of the
Franquette variety grafted on Hinds black walnut
rootstocks than in trees of the Mayette variety on
the same rootstocks.

Blackline occurs in trees growing in many
different soil types. It is generally more prevalent,
however, in orchards on the heavier, upland soils,
such as Olympic, than in those on the lighter,
deeper, riverbottom types, such as Chehalis and
Newberg.

Trees lacking in vigor appear to be especially
subject to blackline. The disorder starts at an
earlier age and progresses more rapidly than on
vigorous trees.

Control
A tree affected with blackline cannot be cured.

Attempts have been made to overcome the effects
of blackline by bridge- and march-grafting, but
such methods have not been successful in a practi-
cal way.

The only known preventive measure is to plant
trees of Persian walnut varieties that have been
grafted on Persian walnut rootstocks. The more
vigorous type of Persian seedlings, such as Man-
regian, should be used for the rootstocks.
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