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White Pine Blister Rust

By Douglas R. Miller,! James W. Kimmey,2 and Marvin E. Fowler?

White pine blister rust is a fun-
gus disease that attacks and de-
stroys white pines (the 5-needled
pines) in the United States. This
virulent disease is well established
throughout most of the range of
eastern white pine (Pinus strobus
L.). It is widespread in stands of
western white pine (P. monticola
Dougl.) in Oregon, Washington,
Idaho, and Montana, and in stands
of the highly susceptible sugar pine
(P. lambertiana Dougl.) in south-
western Oregon and northern Cali-
fornia. The rust is causing severe
damage to whitebark pine (2. albi-
caulis Engelm.) and limber pine (2.
flewrilis James) in some of the high
mountain areas of the West, where
these pines have great value for
watershed protection and recrea-
tion. This leaflet presents useful
information primarily for the large
number of workers in control or-
ganizations.

Blister rust is caused by the fun-
gus Cronartium ribicola Fischer.
This is one of those organisms that
need two alternate hosts to survive.
It spends part of its life on pine
trees, the other on plants of the
genus Ribes (pronounced rye-bees),
which includes gooseberries and
currants.

*Forest pathologist, Pacific Southwest

Blister rust is not native to North
America. It is generally believed
that the original host of the rust
was Swiss stone pine (Pinus cembra
L.) in northern Asia.

The earliest report of blister rust
on our native eastern white pine
came from Europe in 1854. The
rust was found in the Baltic prov-
inces of Russia where white pines
had been introduced from America.
By 1900 the rust had spread over
most of Europe.

The disease was first found in
North America at Geneva, N.Y., in
1906, on cultivated currants. These
currants were promptly destroyed,
in hopes of eradicating the disease.
But 3 years later the disease was
found on seedlings in new planta-
tions of white pine. Nursery stock
of Pinus strobus had been imported
from FKuropean nurseries and
planted at several widely dispersed
locations in the Northeastern and
Lake States and in eastern Canada.
It is now believed that the disease
may have entered North America
as early as 1898.

At first, State agencies destroyed
all the rust-infected trees they could
find. But by 1913 the disease had
spread from the plantations into
natural white pine stands. It was
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Figure 1.—How white pine blister rust has spread through the United States.
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then no longer practical to seek out
and destroy the infected trees; so
since 1915 efforts to control the dis-
ease have been through destruction
of ribes plants.

In 1921, the disease was found on
western white pine near Vancouver,
British Columbia, and in north-
western Washington. These out-
breaks were traced to infected pine
nursery stock shipped to Vancouver
from France in 1910.

Distribution

White pine blister rust has spread
relentlessly over the years. In the
East, it is now present throughout
all except the southern fringe of the
range of eastern white pine—from
Maine to North Carolina to Minne-
sota (fig. 1). In the West, the dis-
ease seemed to fan out siowly at
first, but in the early 1920’s the rate
of spread increased and by 1930 the
disease was as far south as the sugar
pine stands in northwestern Cali-
fornia and as far east as the white
pine stands of western Montana.
Now the disease is found half way
down the length of California and
as far east as western Wyoming.

Hosts

White pine blister rust has been
found in western European plan-
tations on nearly all the white pine
species of the world. Eastern
white, western white, sugar, white-
bark, and limber pines have be-
come infected in their natural
habitat in the United States. No
infection has been found in native
-stands of foxtail pine (P. balfouri-
ana Murr.) and the disease has not
yet reached the range of bristle-
cone (P. aristata Engelm.) and
Mexican white pines (P. ayaca-
huite Engelm.). These pines have
been infected in controlled inocu-
lation tests.

Ribes species vary widely in
their susceptibility to the rust and
also in their capacity to produce

pine-infecting spores. About half
of the 80 species of ribes native
to the United States grow within
the white pine range. Some of
these species, such as Ribes bracte-
osum, are extremely susceptible;
others, such as R. cereum, are
highly resistant. Ribes populations
vary from several thousand per
acre to occasional bushes scattered
over large areas.

Life Cycle

White pine blister rust com-
letes two of its spore stages in the
ark of pines and the other three

stages on leaves of ribes (fig. 2).
On ribes the rust is a relatively
harmless annual: on pines it is a
damaging or killing perennial.

The disease cannot spread from

pine to pine: it must be transmit-
ted to pine by spores (called
sporidia) produced in the final
stage of the rust on ribes leaves.
On ribes, the first infections in
early spring are from aeciospores
released from the cankers on pine.
Later the rust spreads from ribes
to ribes. Although blister rust
may spread hundreds of miles
from pines to ribes, its spread from
ribes ﬁack to pines is usually not
more than a few hundred feet.
Under highly favorable conditions,
however, the rust may spread a
mile or more from ribes to pine.

Conditions are most favorable

for germination of blister rust
spores when temperatures remain
in the range of 50° to 60° F. and
relative humidity holds at 97 to 100
percent for a period of about 48
hours. Each type of spore requires
about the same temperature and
moisture conditions for germi-
nation.

Symptoms on Pines

On pine, the disease first appears
(4 to 10 weeks after infection) as
small discolored spots on the
needles. Twelve to 18 months
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Figure 2.—Life cycle of white pine blister rust.



after infection, a yellowish to
orange discoloration of the bark
appears at the base of the infected
needle bundle. As the fungus
grows within the bark, the dis-
coloration spreads and the bark
becomes swollen. About August
of the ‘third season after infection
(22 to 24 months after infection)
honey-colored to brownish drops of
liquid, called pycnial drops, exude
from the branch swelling. The
next spring white blisters contain-
ing orange-colored spores, the
ribes-infecting aeciospores, push
through the outer bark at the same
places where the pycnial drops
appeared the previous summer.
The pycnial-aecial sequence is re-
peated each year as the perennial
fungus advances through the bark.

After the blisters break and the
aeciospores have been shed, the
bark in the area of the blister
begins to darken in color and
roughen in texture. Continued
growth of the fungus both up and
down the branch or trunk pro-
duces a spindle-shaped canker. As
the fungus invades living tissues
it kills them and eventually the
affeected branch or trunk is girdled
and dies. Trunk cankers on pole-
size or larger trees may be several
feet long before the tree is girdled
and the top killed (fig. 3).

On branches killed by blister rust,
the needles turn a reddish copper
color. They remain attached
throughout the summer in which
they die and often during the fol-
lowing season. These reddish
“flags” in the crown of a white pine
tree often indicate that one or more
cankers are present in the tree.
Cankers and flagged limbs occur
more commonly in the lower part
of the crown, but where conditions
are highly favorable for rust devel-
opment, all parts of the crown may
be infected. Numerous cankers
may defoliate a tree by killing all
the needle-bearing twigs. Under
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Figure 3.—Large blister rust canker on a western
white pine, showing blisters, which con-
tain ribes-infecting aeciospores.

such conditions even mature trees
may be killed by limb and twig can-
kers rather than by trunk cankers.

Symptoms on Ribes

On ribes, the rust first appears in
the spring on the under side of the
leaf as small light-colored dots.
These are the beginnings of the
summer spores. Within a few days
the dots develop into yellowish to
light orange spore pustules known
as the uredial stage (fig. 4). Gen-
erally only one or a few pustules
appear on a leaf at the time of ini-
tial infection. As the summer
spores scatter and germinate, the
rust intensifies; more leaf area is
covered and more leaves on the same
and other ribes plants are infected.

The fall spore columns (telia)
appear in late summer and early
fall. They are short brownish hair-
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Figure 4.—Ribes leaf infected with blister rust.
This is the summer or vredial stage.

like structures made up of many
teliospores that push through the
old summer spore pustules. On
some ribes species these telial col-
umns are so numerous that they
form a brownish mat on the under
side of the leaf (fig. 5). The func-
tion of teliospores is to produce still
another spore form called sporidia.
Each teliospore is capable of pro-
ducing four sporidia. The sporidia
are the spores that spread to and
infect pine. A cool moist period of
8 to 24 hours is needed to germinate
the telia and produce sporidia.
Many of the thinner leafed goose-
berries that grow on dry sites drop
their diseased leaves prematurely
when heavily infected.

Control

White pine blister rust can be
controlled. Since the fungus can-
not spread from pine to pine but
requires an alternation of host
plants to complete its life cycle,
control is obtained by breaking the
cycle at its weakest point. This
point occurs when the ribes host
releases the pine-infecting spores
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(sporidia), which lose their viabil-
ity soon after being cast into the air.

Effective control is obtained by
destroying ribes bushes growing in
white pine stands and in a protec-
tive zone around them. The re-
quired width of the protective strip
may vary from a few feet to a mile
or more (usually 500 to 1,000 feet),
depending on climatic conditions,
elevation, latitude, and the species
of ribes and pines.

The level to which the ribes pop-
ulation must be reduced to give sat-
isfactory protection also varies. On
some areas where the rust has been
present on pine in small pockets for
a number of years with no apparent

‘intensification, little if any reduc-

tion in ribes population is required.
On most control areas the ribes pop-
ulation must be reduced to a low
level. Where climatic conditions
are most favorable for rust activity
even one small ribes bush per acre is
enough to cause serious damage to
pines.

The first step in planning a con-
trol job is to appraise the economic
or aesthetic value of the white pine
and determine the abundance, dis-
tribution, and species of ribes. In
commercial timber areas only for-
est lands that support sufficient
white pines to justify the cost of
control are selected for protection.
Control units vary in size from a
few acres to several thousand acres.

Two direct methods of destroying
ribes are used in blister rust control
work: (1) Digging or pulling the
bushes by hand, or (2) spraying
with herbicidal chemicals. Most of
the control work is done by digging
or pulling, usually with tools devel-
oped especially for this purpose.
For Kkilling ribs that are too diffi-
cult or costly to dig, effective chem-
icals and equipment have been
developed. 24-D and 2,4,5-T are
generally the cheapest and most ef-
fective. Broadcast and selective



spraying of foliage and stems, basal
stem application, and cut-surface
treatment of individual root-crowns
are the principal chemical methods
now in large-scale use.

Silvicultural treatments, includ-
ing judicious use of fire, can some-
times be used to reduce and help
maintain ribes populations at low
levels in white pine stands.

Where the rust is not aggressive,
its spread can be slowed by re-
moving the few pine cankers and
eradicating the ribes growing near
infected pines. Under these con-
ditions this practice shows prom-
ise of effecting an adequate meas-
ure of control. Pruning selected
crop trees in young pine stands,
either planted or natural, is also
a good supplemental measure in
many control areas. This proce-
dure not only saves crop trees by
removing damaging cankers but
improves the quality of lumber
produced. The chances of future
infection are also reduced by elimi-
nating the most susceptible part of
the tree’s crown.

Still another approach to con-
trol, and of necessity a long-term
one, is through selecting and breed-
ing pines resistant to the rust.
Substantial progress has been
made during the past 10 years in
developing resistant eastern and
western white pines. Progress has
been slower with sugar pines be-
cause the rust has not been present
in most sugar pine stands long
enough to differentiate resistant
trees, especially trees of cone-
bearing age that can be used to
propagate selected breeding stock.

There are now 23 million acres
in the white pine blister rust con-
trol area. However, this area will
vary as logging and fire reduce the
white pine acreage and as natural
restocking and planting increase
it. Included in the present pro-
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Figure 5.—Portion of infected ribes leaf show-
ing the fall or telial stage.

gram are 1015 million acres of the
most valuable white pine bearing
lands in the Nation and 1214 mil-
lion acres in surrounding protec-
tive zones. Of this total acreage,
18 million are on maintenance
(protected) and another 4 million
have received partial control. In
accomplishing this, 114 billion
ribes bushes have been destroyed.
There are still 1 million acres of
control area not yet receiving any
protection.

The Forest Service of the U.S.
Department of Agriculture is re-
sponsible for much of the research
on the disease and for overall
leadership, coordination, and tech-
nical direction of control pro-
grams. This work is carried out
in close cooperation with other
Federal agencies, States, and pri-
vate landowners. Participating in
the program are 30 States, many
counties, townships, lumber com-
panies, timber-protection associa-
tions, and individuals. Control on
State and private lands is financed
jointly with Federal and State
funds, supplemented by county,
township, private, and local con-
tributions and services.



References

BREEDING BLISTER-RUST RESISTANT WEST-
ERN WHITE PINE. R. T. BINGHAM,
A. E. SQUILLACE, and J. W. DUFFIELD.
Jour. Forestry 51: 163-168. 1953.

BLISTER RUST DAMAGE TO MERCHANTABLE
WESTERN WHITE PINE. T. 8. BU-
CHANAN. Jour. Forestry 36: 321-328.
1938.

SUSCEPTIBILITY OF SOME WHITE PINE
SPECIES TO CRONARTIUM RIBICOLA IN
THE PACIFIC NORTHWEST. THOMAS W.
CuHmps and J. L. BEpwerL. Jour.
Forestry 46: 595-599. 1948.

SUSCEPTIBILITY OF RIBES TO CRONARTIUM
RIBICOLA IN THE WEST. J. W. KIMMEY.
Jour. Forestry 36: 312-320. 1948.

INCIDENCE OF WHITE PINE BLISTER RUST
INFECTION IN THE LAKE STATES. D. B.
Kineg. TU.S. Forest Serv. Lake States
Forest Expt. Sta. Paper 64, 12 pp.
June 1958.

DEVELOPMENT OF A BLISTER RUST CONTROL
POLICY FOR THE NATIONAL FORESTS IN
THE INLAND EMPIRE. DONALD N. MAT-
THEWS and S. BLAalr HutcuIisoN. U.S.
Forest Serv. North. Rocky Mts. Forest
and Range Expt. Sta. Paper 16, 116 pp.
1948.

U.S. GOVERNMENT PRINTING OFFICE: 1959

WHITE PINE BLISTER RUST IN WESTERN
NORTH AMERICA. JAMES L. MIELKE.
Yale Univ. School Forestry Bul. 52,
155 pp., illus. 1943.

AIDING BLISTER RUST CONTROL BY SILVI-
CULTURAL MEASURES IN WESTERN
WHITE PINE TYPE. VIRGIL D. Moss
and CHARLES A. WELLNER. U.S. Dept.
Agr. Cir. 919, 32 pp., illus. 1953.

IMPROVEMENTS IN THE CONTROL OF RIBES
BY CHEMICAL AND MECHANICAL METH-
ops. H. R. Orrorp, V. D. Moss, W. V.
BeEnepIcT, H. E. SwANnsoN, and A.
Lonpon. U.S. Dept. Agr. Cir. 906, 72
pp., llus. 1952.

INVESTIGATIONS OF THE WHITE-PINE BLIS-
TER RUST. PERLEY SprAvULDING. U.S.
Dept. Agr. Bul. 957, 100 pp., illus.
1922,

ECOLOGY OF THE SIERRA NEVADA GOOSE-
BERRY IN RELATION TO BLISTER RUST
CONTROL. CLARENCE R. Quick. U.S.
Dept. Agr. Cir. 937, 30 pp., illus. 1954.

ECONOMICS OF THE YOUNG-GROWTH SUGAR
PINE RESOURCE. HeNrY J. VAUX.
Calif. Agr. Expt. Sta. Bul. 738, 56 pp.,
illus. 1954.

0—493743

For sale by the Superintendent of Documents, U.S. Government Printing Office
‘Washington 25, D.C. - Price 5 cents





