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Root Rot of Carnation Caused by Phytophthora nicotianae
(Breda de Haan)

Kyoung Yul Ryu*, Kyoung Sik Jin and Young Hee Lee
Oversea's Pest Division, National Institute of Agricultural Science and Technology,
RDA, Suwon, 441-100, Korea

ABSTRACT : Root rot of carnation caused by isolates of Phytophthora was found at Kongju, 1996. In-
fected plants appeared symptoms of wilting, brown discoloration on collar area and consequently led to
death. The causal pathogen was identified as Phytophthora nicotianae based on morphological, cultural
and physiological characteristics. Mycelium was grown to rosette colony pattern on corn meal agar and
the growth was 10.2 mm/day on 10% clarified V8 medium at 25°C. Swelling with radiating hyphae was
formed in water and on agar within 7 days. Chlamydospores were abundantly produced on agar within
7 days. Sporangium was prominent papillate, 2~3 apex, 1.2:1 /b ratio, lateral attachment on sporan-
giospore and was rarely produced on solid media but produced in water. The shape of sporangium was
spherical or ovoid, and the size was 34~73x32~60 (av. 33x66.5) pm in dimension. The isolates were
heterothallic, and mating type A2. Qogonium was spherical, ovoid, 26~36 (av. 36 pm) in diameter, and
antheridium was amphigynious to oogonia. The fungus was able to grow 10~35°C, and optimal tem-

perature was 27°C.
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Table 1. Survey" on diseases of carnation at major growing
areas in Korea

Province Location Disease Pathogen

root rot  Rhizoctonia solani(2)
blight  Alternaria dianthi(1)
wilt Fusarium oxysporum(1)
Pusan 2 rust Uromyces dianthi(2)
Chunnam 2 blight  Alternaria dianthi(1)
wilt Fusarium oxysporum(1)
Chunbuk 13 wilt Fusarium oxysporum(7)
leaf spot Cladosporum echinulatum(3)
rust Uromyces dianthi(3)
Chungnam 1 root rot Phytophthora nicotianae(1)
Chungbuk 1 wilt Fusarium oxysporum(1)

Kyunggi 2
Kyungnam 2

* The survey was conducted from Feb., 1996 to Feb., 1997.

Fig. 1. Symptoms of carnation root rot caused by Phytoph-
thora nicotianae A :root rot symptom in cultivation field, B:
root rot appeared near the soil line and progressed upward,
C:when plants are gently pulled, the stem break at the
crown, leaving the whole root system behind in the soil, D:
browning symptom on root at 2 wks after artificial ino-
culation with carnation isolate of P. nicotianae, left (ino-
culated), right (control).
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Fig. 2. Mycological characteristics of Phytophthora nicotianae causing the carnation root rot. A : sporangium with prominent pa-
pillate (< 500), B :spherical sporangium with two papillae (X 500), C:sporangium laterally attached to sporangiophore (X 500),

D : oogonium with amphigynous antheridium (X 250).
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Table 2. Mycological characteristics of Phytophthora isolate causing root rot on carnation

Characteristics Phytophthora isolate

Sporangium Produced in water, rarely on agar, papillate (2~3 papillae) spherical, ovoid, ellipsoid obpyriform 1/b ratio
1:1~1.3:1 (av. 1.2: 1) lateral attachment, size 34~73X 32~60 um (av. 53X 46 um

Sexuality Heterothallic, A2

Oogonium Spherical, smooth, size 26~29 um (av.36) homogeneous contents

Oospore Aplerotic, spherical size 20~37 pum (av. 28), irregularly shaped subcellular inclusion

Antheridium Amphigynous, cylindrical, spherical, unicellular

Chlamydospore Abundant on agar and water, size 25~45 um, spherical (av. 35 pm)

Hyphal swelling Formed on agar and water (radiating)

Others Hyphae uneven and irregular, loose rossette pattern

Temperature : opt. 25~30°C, max. 35°C, min. 10°C

Table 3. Effect of temperature and interspecific mating on
oospore production of the Phytophthora isolates

No. Oogonia/microscopic field (X 100)
Tem-

perature P. cryptogea

(°cy 331 36 8710 8812 991 6134
(Al) (A2) (A (A2 @AYy (@AY

P. capsici P. parasitica

10 o 0 0 0 0 0
15 11 0 0 0 15 0
20 19 0 0 0 41 0
25 43 0 0 0 75 0
30 16 0 0 0 17 0
35 0 0 0 0 2 0

*Data obtained 6 days after incubation and value means of 3
replicates

Table 4. Mycelial growth of isolates of Phytophthora from
carnation on different media

Isolate PDA WA CMA PARP V8
Pn-1 52¢ 74 96 84 92
Pn-2 52 72 92 88 90

* Diameter (mm) of colony after 9 days incubation at 25°C.
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Table 5. Pathogenicity of Phytophthora isolates on carnation
seedlings

Length of root rot (mm)

Tsolat
solte T day* 10 day 12 day 14 day
Pn-1 0 4 13 18
Pn-2 2 10 18 26
Control 0 0 0 0

“Days after inoculation.
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