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Root Rot of Japanese Angelica Caused by Phytophthora cactorum in Nursery
and Mycological Characteristics of the Isolates
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ABSTRACT: 1In 2003 to 2005, the root rot of Japanese angelica (Aralia elata) was surveyed in nursery beds of
Korea, where incidence of the disease often reached up to 100%. Three isolates were obtained from the infected
roots, and identified as Phytophthora cactorum on the basis of cultural, morphological characteristics and molecular
analysis. The isolates were characterized by having markedly papillate and broadly ovoid deciduous sporangia. The
optimum temperature for mycelium growth was at 25°C on V8 juice agar. Pathogenicity of the isolates was con-
firmed by soil mixture inoculation. Approximately 900 bp of ITS rDNA was amplified from all 3 isolates and band
pattern of restriction fragments observed by Alu I, Msp I, and 7Taq 1 digestion also supported the result of the
morphological identification when compared with PhytID database.
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Table 1. Incidence of Phytophthora root rot in Japanese angelica in several nursery beds

Location Area (m’) Nursery type Date surveyed Disease incidence*
Gapyeong 2,200 field Sep. 2003 -
Chuncheon 5,000 field Jun. 2003 +++
Oct. 2003 -+
Gyeongju 2,535 field Oct. 2005 ++
Gyeongju No data glass-house Oct. 2003 +
Jinju 2,000 field Oct. 2003 +H+++
Sep. 2005 +++
Jinju No data plastic house Oct. 2003 +
Jeju 7,000 field Jun. 2004 -+
Gongju 5,900 field Sep. 2003 -+
Wando 3,500 field Sep. 2003 -+
Naju 9,480 field Oct. 2005 ++
Jeonju 7,000 field Sep. 2003 +++

— : No infected tree found.
+ : Less than 10% of tree infected.

+ 1 10~25% of tree infected.
+++ : 25~50% of tree infected.
++++ : More than 50% of tree infected.
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Fig. 1. A heavily infected field and mycological characteristics of the pathogen Phytophthora cactorum. A, A nursery bed of
Japanese angelica heavily infected with P cactorum; B, Sporangium (left) and Chlamydospore (right); C, Oogonium and
antheridium; D, Mycelial growth on PDA (upper line) and V8 juice agar (lower line) of J1, K4, and K6 isolates from the

left. Scale bar = 30 zm.

Fig. 2. Pathogenicity of Phytophthora cactorum J1 isolate on Japanese angelica by soil mix inoculation. The seedlings of the
inoculated pots (A) were severely wilted at 30 days after inoculation, while those of the uninoculated pots (B) are healthy.
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Fig. 3. Mycelial growth of J1 isolate of Phytophthora
cactorum on different media and temperature. A, The
fungus was incubated at 25°C for 7 days on oat meal
agar (OA), Sabouraud dextrose agar (SDA), V8 juice agar
(V8), cornmeal agar (CMA), malt extract agar (MA),
Lima bean agar (LBA), potato dextrose agar (PDA)
and Czapack dox agar (CDA); B, Mycelial growth of
J1 isolate was checked at 7 days’ incubation on PDA
and V8 under different temperature. Values followed
by the same letter are not significantly different at the
5% level according to Duncan’s test.
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Fig. 4. Alu 1 Restriction enzyme digestions of PCR products
amplified from 3 isolates of Phytophthora cactorum
with primer pairs ITS4/ITS6. 1, J1; 2, K4; 3, K6; 4,
DNA ladder marker (100 bp).
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