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The Status of a White Pine Blister Rust in Korea™

Yong-Joon La*? and Chang Keun Yi*3
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Korean white pine (Pinus kcraiensis Sieb, & Zucc.), native to Korea and currently the mcst im-
portant timber species in Korea is being threatened by a blister rust disease caused by a Crerartium
The
alternates between P. koraiensis and Pedicularis resupinata L.(a herbaceous perennial) under natural

species. The fungus has been [tentatively identified as Crenartium ribicola Fischer.

fungus
conditions in Korea although experimentally it has been shown to infect several Ribes species. The
taxonomic diagnosis of the causal fungus is not fully resolved. A review of the status of this rust
diseese on P. keraiensis and other pcssible hosts in Korea and its potential internaticnal significance

along with present work underway in Korea is discussed.
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INTRODUCTION

A blister rust of Korean white pine Pinus koraiensis,
Sieb. et Zucc. caused by a Cronartium species has been
progressively spreading over Korea on P. koraiensis
stands since about 1¢63. The disease is now well estab-
lished in several major areas in the country where
the Korean white pine is grown. It has killed a vast
number of young Korean white pines during the last
ten years and is a major threat to this valuable tim-
Ler species. The disease is, without any question, cne

of the most important forest diseases in Korea.
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This blister rust disease was first found in Korea
in 1937(5), and reported as caused by Cronartium
ribicola Fischer(2).

Since 1939,

portant disease has not been carried out. In 1865,

however, further work on this im-

when severe outbreaks of the disease were reported
from several locations in Korea, studies of the disease
were again initiated. Much concern Loth cn the part
of Government and growers of Korean white pines has
been focused on this serious disease during the last
several years, But little progress has been made on the
successful control of the disease. It is the objective of

this paper to present briefly the status of the disease
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and some of the progress made as well as work now

underway on the Korean white pine blister rust disease.

THE HOST-FUNGUS SITUATION

Four species of 5-needled white pine grow in Korea.
They are P. koraiensis, P. parviflora Sieb. & Zucc.,
P. pumila Regel and P. strobus L. The first three

species are native to Korea while P. strobus is being
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introduced. Of these four species of white pines, P.
koraiensis is by far the most widely distributed. (Fig. 1) .

Blister rust symptoms have been observed so far
only on P. korajensis and not from the other white
pine species, P. strobus which is one of the principal

hosts of C. ribicola elsewhere in the world has not

been reported to be infected in Korea. The disease
is most prevalent and severe on young P. koraiensis
stands of 4-15 vears old.
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Fig. 1. Geographic distribution of Korean white pine (Pinus koraiensis Sieb. et Zucc.)

(After Critchfield & Little, 1966



September 1975

The Status of a White Pine Blister Rust in Korea 99

Twelve species of Ribes are reported to grow in

Korea (3). They are: Ribes burejense Fr. Schmidt, R.
horridum Rupr., R. diacantha Pallas, R. grossularis
L., R. fasciculatum Sieb. et Zucc. var. chinense Max.,
R. triste Pallas, R. wussuriense Janczewski, R nigrum
L., R. ma=dshuricum var. wvillosum Komar., R. ma-
zimowiczianum Komar., R. komarovi A. Pojarkova and
R. laticliuzm Janczewski. Among these Ribes species,
R. fasciculatum var. chinense and R. mandshuricum
var. villesum are the most frequently found in Korean
white pine stands.

Since Ribes plants are known to be the primary al-

ternate husts of C. ribicola, intensive search for Ribes

plants -within and around the blister rust infected Ko-
rean whitz pine stands were made. Close examination
of these Ribes for the presence of uredia or telial horns
were carrizd out through April to November, 1970 but
without suzcess. In the middle of Octorber, 1970, Pe-
dicularis resupinata L. plants were found to bear
abundant telial horns on the undersurface of the leaves.
P. resupinaiz is a perennial herbaceous plant that is
particularly abundant throughout areas of infected pine
stands,

To confirm whether the telia observed on P. resu-
pinata were produced by the same blister rust fungus
found on P. koraiensis, inoculation of P. resupinata
with aeciozperes collected from blister rust infected
Korean white pines were made under controlled con-
ditions. Incculations resulted in all instances in the
production of abundant uredia followed by telia. The-
refore the ulister rust fungus must alternate between
P. koraiensis and P. resupinata under natural condit
ions in Korea (6).

In an attempt to clarify the relationship of the
Korean white pine blister rust fungus with Ribes
species, the native species in Korea (R. fasciculatum
var. chinense) and two species obtained from the U.S.
A. (R. kudsonianum var. petiola, and R. nigrum) were
inoculated in the green house with aeciospores from
infected Korean white pines. The inoculations were
successful and all three Ribes spp. produced uredia
{ollowed by telia. (6).

The relationship between the Korean white pine rust
complex and host plants as it now appears in Korea,

may be summarized as follows:

1. The blister rust fungus of P. koraiensis alternates
between P. koraiensis and P. resupinata under na-
tural conditions in Korea.

2. Although Ribes spp. infected with the blister rust
fungus have not been observed under natural con-
ditions, nevertheless, abundant wuredia and telia

were produced on R. fasciculatum var. chinense,
R. hudsonianum var. petiola and R. nigrum when
they were artificially inoculated with aeciospores
of P. koraiensis.

3. Blister rust has not been ohserved in any of the
P. strobus stands in Korea. But it should be noted
that such stands are not extensive and any con-
clusions drawn from this would be at best very
tenuous.

4. Dr. Y. Hiratsuka from the Canadian Forestry Ser-
vice examined germinating aeciospores and the germ
tubes during his Korean visit in June, 1973. Based
on his observations, he confirmed that the rust
affecting P, koraiensis is typical of the hetercecious,
or full-cycle Cronartium rust, and not the autoeci-

ous, pine to pine rust.

CONTROL

Currently the following measures are being attempt-
ed to keep the Korean white pine blister rust disease
under control.

1. Eradication of infected Korean white pines. This
is done only when the trunk is affected.

2. Prunning of diseased branches when only branches
show signs of the disease.

3. Eradication of P. resupinata and Ribes spp. growing
in Korean white pine stands and in adjacent pro-
tective zones, This is being carried out by digging.
1t is, however, often difficult and in many cases
economically not feasible to remove all the alternate
hosts, particularly the widely distributed P. resu-
pinata from the steep pine forest lands by this
method. The use of herbicides such as 2,4-D and
2,4,5-T is being considered.

4. To prevent seedling infection, the establishment of
Korean white pine seedling nurseries in the vicinity

of blister rust infected pine stands is forbidden.
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5. To prevent the introduction of the disease into new
areas, the movement of Korean white pines from
blister rust affected areas to other areas is for-
bidden.

6. A Jong-term project of selecting pine clones resis-

tant to blister rust is under way.

DISCUSSION

Based on inoculation experiments and observations
in Korean white pine stands, the possibility that this
rust fungus on P. koraiensis may be a strain of C.
ribicola is considered likely. But the possibility that
the fungus is a strain of C. kamtschaticum Jgrstad is
under examination.

Observations of P. koraiemsis reported in several
foreign countries indicate that the Korean white pine
is either highly resistant or not affected by C. ribicola
(1,4). Sgegaard’s report (4) is quoted here: “Schenk
states that P. koraiensis is not attacked by C. ribicola
in the U.S.A., and that P. koraiensis in Germany si-
tuated n2ar a highly infected stand of P. strobus was
not attacked. P. koraiemsis in Denmark grown in the
Forest Botanical Garden since 1890 has not been at-
tacked by C. ribicola, and the same is the case with
several cffspring from these trees.” The fact that P.
koraiensis remains unattacked by C. ribicola in U.S.A,
and some of the European countries where the rust
incidence is high, but is severely attacked by the rust
in Korea raises the critical question as to the identity
of the fungus.

Is the rust fungus on P. koraiensis really C. ribicola?
It is premature at this stage (o state that such a
phenomenon is due to the presence of different races
of C. ribicola. Further experimentaion toward answer-

ing this question is in progress. Regardless of the

{J. Korean For. Soc. No. 28]

mycological and experimental aspects of the Korean:
white pine rust complex, the disease is already a
very serious problem on P. koraiensis in Korea. The
potential virulence of this fungus on the world’s white:
pines is not known. But a possible threat tc the world’s.
white pines in general does exist. It is apparent that
an immediate, if only temporary, quarantine is justified
now by countries where white pines are grown. Inter-
national cooperation in unveiling the rust complex in
white pines and specifically on white pines of Korea
is critical and must be initiated on an international

basis.
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