Ornamental Nursery & Container Plants Il

n the nursery, the pot on the patio, or the

large planting box at the mall, container

plantings are susceptible to a myriad of pests.
Because of these plants' exposure to the public,
safe and effective pest management practices must
be developed.

Nonchemical control methods—such as tem-
perature management and the use of insect-para-
sitic nematodes or antagonistic fungi—are being
studied and developed for specific ornamental
plant situations. For nursery owners, potting soil
quality can also be a critical issue in disease resis-
tance. And when transplanting into a landscape, a
gardener’s irrigation techniques can help fend off
disease.
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Phytophthora parasitica causes a root and crown rot
disease in container-grown Hibiscus rosa-sinensis which is
a widespread problem in California nurseries. Many
hibiscus varieties are susceptible, but “Kona” and “White-
wings” are the most severely affected.

The occurrence and severity of Phytophthora root and
crown rot diseases can be strongly influenced by plant
stress. While there has been progress on the subject of
stress predisposition over the past decade, we still do not
have enough information about specific stresses or predis-
position thresholds to guide management decisions on
many crops. The development of effective, nonchemical
disease management practices requires knowledge of the
environmental factors which most influence plant suscep-
tibility.

The purpose of this project was to study the individual
and combined effects of irrigation frequency, root aera-

Hibiscus rosa-sinensis “Kona” is severely affected by
Phytophthora root and crown rot in California nurseries.

tion and root temperature on Phytophthora root rot of
container-grown hibiscus. Our experiments showed that
heat stress of roots was the most significant factor affect-
ing disease severity.

Hydroponic and Soil Container Experiments

Terminal stem cuttings of Hibiscus rosa-sinensis L.
“Kona” were rooted by dipping their cut ends in 8,000
parts per million K-IBA (potassium salt of indole-3-
butanoic acid) and suspending them in an Ein Gedi aero-
hydroponic unit. This method provided rooted cuttings
known to be pathogen-free and with roots free of any
rooting medium.

In one experimental approach, the rooted cuttings
were grown hydroponically in two-liter ceramic crocks

33



Nursery bed showing young Hibiscus rosa-sinensis
plants spaced to assure full exposure of containers to
afternoon sun. In the background is the 72-percent
shade cloth used to protect half of the plants from full

sun exposure.

containing half-strength Hoagland’s solution. Plants were
grown nine days with periodic solution changes to assure
freshness. After the initial growth period, roots were
exposed to temperatures ranging from 20° to 50°C by
immersion in temperature-controlled water baths. Each
bath contained several glass beakers filled with half-
strength Hoagland’s solution, and roots of individual
plants were dipped in separate beakers. A total of twelve
plants were exposed to each temperature for a period of
20 minutes. Following removal from the water baths,
half the plants from each temperature treatment were
inoculated by immersing their roots in solutions contain-
ing zoospores of Phytophthora parasitica Dastur. After a
four-hour exposure to the inoculum, they were transferred
back to the crocks of half-strength Hoagland’s solution
and observed over a 10-14 day period for symptom devel-
opment. Disease severity was assessed by visually estimat-
ing the percent of roots infected and by determining the
percent of root pieces from which P. parasitica was recov-
ered when cultured on sclective agar media. These experi-
ments were repeated a total of four times.

In other experiments, rooted cuttings were potted into
5-inch black plastic containers filled with a one-to-one (by

A young Hibiscus
rosa-sinensis plant
instrumented to moni-
tor the temperature,
water tension and
oxygen diffusion rate
in the root zone. Sev-
eral such plants were
used in the sun-ex-
posed and shaded
areas of the nursery
bed to monitor the
root environment
during experiments.

volume) peat-sand potting mix. Those hibiscus plants
were potted singly in the containers, approximately one
inch from the container wall. This off-center planting
maximized root contact with the inner wall of the con-
tainer in a relatively short growing period. The plants
were grown for fifteen days in a greenhouse without
supplemental lighting with day/night temperatures of 21°
and 15.59C respectively. They were watered daily with
half-strength Hoagland’s solution.

After the fifteen-day growth period, the hibiscus con-
tainers were moved to an outdoor gravel nursery bed for
an eight-hour (10:00 A.M. to 6:00 P.M.) period and the
pots were arranged so that the planted sides faced west to
assure maximum exposure to the afternoon sun. One half
of the plants were in the open where they were fully ex-
posed, while the other half were protected under 72-per-
cent shade cloth. At the time the plants were arranged in
the bed, electronic temperature sensors were inserted into
the root zones of several in the exposed and shaded
groups. Soil temperatures were measured and recorded
every 30 minutes with a programmable data logger. After
the plants were moved back into the greenhouse, half of
those in the sun-exposed treatment and half from the
shaded treatment were inoculated with zoospores of
Phytophthora parasitica. They were all observed over the
next eight to ten days, after which they were harvested.

The extent of root infection was visually estimated by
removing a root sample from each plant, washing away
the potting mix, and estimating the percent of infected
(necrotic) root tissue. We also quantified infection by
means of a Phytophthora-specific immunochemical test









