technique can also allow for comparisons among varieties with
a suspected common ancestor, such as the “Found Noisettes,”
and may aid rosarians in identification and classification. However, due to their long history of breeding in the wild, exact relationships require further genetic analysis to provide a more
complete picture of the ancestries of these roses.
Acknowledgments

The authors are indebted to Dr. Malcolm Manners of
Florida Southern College for his assistance during every step
of this project, and to Ruth Knopf of the Hampton Park Noisette Study Garden for the numerous samples of “Found Noisettes.” Without them this work would not have been possible.
Literature Cited
Cairns, T. (ed). 1993. Modern Roses 10. The American Rose Society. Shreveport, LA.
Frederick, C., A. Wagner, and N. Morvillo. 2002. Randomly amplified polymorphic DNA(RAPD) analysis of the musk roses (Rosa moschata). Proc.
Fla. State Hort. Soc. 115:117-119.
Fu, C., Y. Qiu, and H. Kong. 2003. RAPD analysis for genetic diversity in
Changium smyrnioides (Apiaceae), an endangered plant. Bot. Bull. Acad.
Sin. 44:13-18.

Hash, C. P. Champneys’ triumph: South Carolina’s forgotten rose. 2000. Carologue 16:8-16.
Knopf, R. 2002. The Old Noisettes: How they were rediscovered. Proc. Ninth
Intern. Herit. Rose Conf. pp. 14-17.
Martin, M., E. Piola, D. Chessel, M. Jay, and P. Heizmann. 2001. The domestication process of the modern rose: genetic structure and allelic composition of the rose complex. Theor. Appl. Genet. 102:2-3.
Raghunathachari, P., V. K. Khanna, U. S. Singh, and N. K. Singh. 2000. RAPD
analysis of genetic variability in Indian scented rice germplasm (Oryza sativa L.). Curr. Sci. 79: 994-998.
Wagner, A., C. Frederick, and N. Morvillo. 2002. Investigation of the origin
of ‘Champneys’ Pink Cluster’, ‘Blush Noisette’ and ‘Napoleon’ roses using randomly amplified polymorphic DNA (RAPD) analysis. Proc. Fla.
State Hort. Soc. 115:120-122.
Walker, C. A. and D. J. Werner. 1997. Isozyme and randomly amplified polymorphic DNA (RAPD) analyses of Cherokee Rose and its putative hybrids
‘Silver Moon’ and ‘Anemone.’ J. Amer. Soc. Hort. Sci. 122:659-664.
Williams, J. G., A. R. Kubelik, K. J. Livak, J. A. Rafalski, and S. V. Tingey. 1990.
DNA polymorphisms amplified by arbitrary primers are useful as genetic
markers. Nucleic Acids Res. 18:6531-6535.
Wolf, T., K. Eimert, E. Bleser, and R. Ries. 1998. PCR/RAPD to determine the
genotype of wooden rootstock cuttings. Acta Hort. (ISHS) 473:41-48
Ye, G-N., G. Soylemezoglu, N. F. Weeden, W. F. Lamboy, R. M. Pool, and B. I.
Reisch. 1998. Analysis of the relationship between grapevine cultivars,
sports and clones via DNA fingerprinting. Vitis 37:33-38.

Proc. Fla. State Hort. Soc. 117:316-317. 2004.

PHYTOPHTHORA PARASITICA WILT OF
NEW CULTIVARS OF CATHARANTHUS ROSEUS
ROBERT T. MCMILLAN, JR.1
University of Florida, TREC
18905 SW 280th Street
Homestead, FL 33031
JOE F. GAROFALO
Miami-Dade Extension Service
Homestead, FL 33031
Additional index words. Phytophthora parasitica, fungicides,
hybrid, resistance
Abstract. An outbreak of a stem and root rot on hybrid periwinkle
(Catharanthus roseus (L.) G. Don) was observed in a nursery in
Dade County, Florida. The Catharanthus hybrids infected with
Phytophthora parasitica showed darkening of the tissues at the
soil line followed by wilting of the stem. The lesions on the roots
increased rapidly in size and became light to dark brown necrotic areas. A Phytophthora-like fungus was isolated from stems
and roots on corn meal agar subcultured on potato-dextrose
agar and identified as Phytophthora parasitica. The disease
symptoms appeared as wilting of the leaves, roots were water
soaked, turning to a brown to black color and the cortex
sloughed easily from the stele. All of the periwinkle hybrids
were susceptible to P. parasitica while the native white C. roThis research was supported by the Florida Agriculture Experiment Station, and approved for publication as Journal Series No. N-02558.
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seus was resistant. All chemicals applied provided significantly
less number of P. parasitica infected plants than the untreated
check (Table 2). Fosetyl-aluminum at 5 lb and etridiazole +
thiophanate-methyl at 12.0 oz and metalaxyl-M at 1.00 fl oz were
significantly better than). Fosetyl-aluminum at 1.0 lb, etridiazole
+ thiophanate-methyl at 6.0 oz, metalaxyl-M at 0.50 oz.

The fungus Phytophthora parasitica Butl. Is the most common Phytophthora species in bedding and potted plants
(Daughtrey et al., 1995). In Florida alone P. parasitica attacks
some 100 plus different types of plants, including both cultivated ones and weeds, with many more reported host plants world
wide. (Alfieri 1970 a, b; Alfieri et al., 1991; Engelhard and Ploetz, 1979; Holcomb, 1993; Keim, 1977; Pirone, 1970; Currently
south Florida has approximately 400 acres devoted to the production of flowering annual landscape plants. In south Florida
P. parasitica occurs on crops leaves, stems and pods during the
wet warm summer months. Over the past years P. palmivora was
found on the stems and leaves of commercial nursery potted
Catharanthus roseus (L.) G. Don., commonly known as rose periwinkle. In Florida, hybrid periwinkle is grown in the winter as
a bedding plant. An outbreak of a stem and root disease causing wilt on C. roseus was first observed in November of 1998 in
a large commercial nursery in Dade County, Fla. P. parasitica
was positively identified as the cause of stem and root rot with
20% of the grower’s crop infected, causing wilt, showing extensive necrotic areas on stems and roots rendering the plants unmarketable. This pathogen presents a serious and continuing
problem to growers. The most effective disease management
Proc. Fla. State Hort. Soc. 117: 2004.

practices has been fungicides, fosetyl-aluminum and metalaxyl; Daughtrey and Macksel 1986. The purpose of this study was
to reproduce the disease in C. roseus hybrids and evaluate fungicide efficacy for the control of P. parasitica.
Materials and Methods

A culture of P. parasitica originally isolated from naturally
infected C. roseus hybrid on corn meal agar (CMA) with 100
mg of chloramphenical per L was transferred periodically on
½ strength potato dextrose agar (PDA) and maintained at
22 °C. This isolate was employed throughout this study. The
inoculum suspension for root inoculations was prepared by
gently rubbing the fungal growth with a glass rod, in sterile
deionized water from 10 PDA plates. The suspension of mycelial fragments and sporangia were then filtered through a layer of cheese cloth and brought up to one liter.
Inoculation of roots. A cut was made in the potting soil 5 cm
from the stem and 8 cm deep on opposite side of each pot prior to inoculation. One hundred and fifty mL of inoculum suspension were poured on the soil of each pot. Plants were
obtained from a commercial nursery that had not been treated with any fungicide. Four plants were misted with water and
treated as described above. Four control plants were misted
with water and were cut as above and treated with 150 mL of
sterilized distilled water without the inoculum. All plants were
placed in a modified humidity chamber (sealed polyethylene
bags) for 48 h and then placed in a greenhouse at 27 °C.
There were five replications with four treatments with a total
of 20 plants. The bags were removed after 6 d at 27 °C and the
plants were observed daily for disease symptoms.
Disease control. ‘Atropurpurea’, ‘Double Blue’, ‘Double Purple’ and ‘Florida Native White’ periwinkle plants growing one
per 100 cm plastic pot applied Aliette (fosetyl-aluminum) at as a
foliar sprays using a pressurized hand sprayer at 60 GPA and 30
psi, at a rate equivalent to 100 gal/acre and Banrot (etridiazole +
thiophanate-methyl) and Subdue Maxx (metalaxyl-M) applied
as a drench where each chemical treatment was replicated five
times. Forty-eight hours after the chemical drench, a cut was
made in the potting soil 5 cm from the stem and 8 cm deep on opposite sides of each plant. One hundred and fifty ml of inoculum
suspension were poured on the soil of each pot. The inoculum
suspension for root inoculations was prepared by gently rubbing
the fungal growth with a glass rod, in sterile deionized water from
10 PDA plates. The suspension of mycelial fragments and sporangia were then filtered through a layer of cheese cloth and
brought up to one liter. The untreated and uninoculated control
plants were handled in the same manner except sterile PDA was
used in place of the cultures of P. parasitica. The plants were evaluated for Phytophthora stem and root rot on 15 Aug. 2003.
Results and Discussion

The disease symptoms appeared as wilting of the leaves,
roots were water soaked, turning to a brown to black color
Table 1. Disease reaction of periwinkle plants inoculated with Phytophthora
parasitica.
Cultivar
Atropurpurea Hybrid
Double Blue Hybrid
Double Purple Hybrid
Florida Native White Species
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Reaction
+
+
+
—

Table 2. Fungicide efficacy for Phytophthora stem and root rot caused by
Phytophthora parasitica on periwinkle (Catharanthus roseus).

Rate/Aw

% Web
blightxyz

1.0 lb
5.0 lb
6.0 oz
12.0 oz
0.50 fl. oz
1.00 fl. oz

93.9 d
2.5 c
0.2 a
3.2 c
2.8 c
1.3 b
0.1 a

Product
Untreated Control
Aliette (Fosetyl-aluminum)
Aliette (Fosetyl-aluminum)
Banrot (Etridiazole + thiophanate-methyl
Banrot (Etridiazole + thiophanate-methyl
Subdue Maxx (Metalaxyl-M)
Subdue Maxx (Metalaxyl-M)
w

Aliette was applied foliar and Banrot and Subdue Maxx were applied as a
drench.
xMeans with the same letter are not significantly different at the DWMRT,
5% level.
yDisease severity evaluation was made after the final harvest on an index of
0 to 10 where 0 = no disease and 10 = 100% disease.
zPercent stem and root rot was made on mean number of plants infected
out of 20 plants per treatment.

and the cortex sloughed easily from the stele. All of the periwinkle hybrids were susceptible to P. parasitica while the native white C. roseus was resistant (Table 1).
Commercial production of the periwinkle hybrids where
the crop is grown on gravel or ground cover on the soil is a serious problem since the pathogen is in close proximity to the
plant at all times. Bench production of the plants to remove
them from immediate exposure would be cost prohibited.
All chemicals applied resulted in significantly less number
of P. parasitica infected plants than the untreated check (Table
2). Fosetyl-aluminum at 5 lb and etridiazole + thiophanate-methyl at 12.0 oz and metalaxyl-M at 1.00 fl oz were significantly
better than). Fosetyl-aluminum at 1.0 lb, etridiazole + thiophanate-methyl at 6.0 oz, metalaxyl-M at 0.50 oz. Even though
metalaxyl was effective in this trial it may be short lived since it
was reported in 1992 that P. parasitica in an in vivo study there
was an expression of resistance (Ferrin and Rohde, 1992).
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