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Abstract

Seedlings of several annual and perennial bedding plant species were inoculated with an Rinjadlathora nicotianaésynonym

and disease ratings of the inoculated plants were compared with those of non-inoculated control plants of the samelspgc#s n i
beds.Phytophthorainoculated plants that continued to thrive through most of the growing season inkgetatlim houstonianum
Celosia'Apricot Brandy’, and ‘New Look’Dahlia ‘Harlequin’; Eustoma grandiflorunfprairie gentian)t.obularia‘Carpet of Snow’;
Nicotiana'Alta Dwarf White’, ‘Domino Salmon’, and ‘Nicki RedPelargonium(geranium) ‘Multibloom Scarlet EyeRetunia'Polo
Salmon’, and ‘Sugar DaddyPortulaca‘'Sundial PeppermintRudbeckidRustic Dwarf’; Salvia‘Lady in Red’, and ‘Victoria Blue’;
Tagetegmarigold) ‘Disco Mix’, ‘Inca Orange’, ‘Inca Yellow’, ‘Janie Harmony Improved’, and ‘Gold Fireworks’Zandia angustifolia
Plants that performed poorly following inoculation withytophthorancludeAntirrhinum(snapdragon) ‘Liberty White’, and ‘Liberty
Mix’; Catharanthugvinca) ‘Little Bright Eye’, and ‘Tropicana Rosé4ibiscus‘Disco Belle Mix’; Impatiens’Accent Bright Eye’;
Leucanthemum ‘Alaska’; MelampodiumMedallion’; Salvia‘Turkestanica’;Torenia'Clown Mix’; Verbendlmagination’; andviola
(pansy) ‘Fama See Me’. This study identifies bedding plant taxa which will provide an acceptable display in landscapstbddg infe
with Phytopthora nicotianaésynonym =P. parasitica).

Index words: disease tolerance, disease resistance, flowering bedding plants, landscapgehykamtisthora nicotiangéhytophthora
parasitica

Species used in this studyageratum Ageratum houstonianuiMill.); snapdragon Antirrhinum majud.. ‘Liberty White’, ‘Liberty
Mix’); Madagascar periwinkle (vinca)C@atharanthus roseuf..) G. Don ‘Tropicana Rose’, ‘Little Bright Eye’); celosi€€losia
argenteal. ‘Apricot Brandy’, ‘Castle Pink’, ‘New Look’); dahlial¥ahlia coccineaCav. ‘Harlequin’); prairie gentianEQistoma
grandiflorum (Raf.) Shinn.); rose mallowHf{biscus moscheutds. ‘Disco Belle Mix’); garden balsamiropatiens balsamind.);
impatiens [mpatiens wallerianadook. f. ‘Accent Bright Eye’); shasta daisyeucanthemum superbum(J. Ingram) Bergmans ex
Kent.); alyssuml(obularia maritimaDesv. ‘Carpet of Snow’); melampodiuélampodium cinereudC. ‘Medallion’); flowering
tobacco Kicotianax sanderaehort Sander ex Will. Wats. ‘Alta Dwarf White’, ‘Daylight Mix’, ‘Domino Salmon’, 'Nicki Red’);
geranium Pelargoniunx hortorumL. H. Bail. ‘Multibloom Scarlet Eye’; petunidgtuniax hybridahort. Vilm.-Andr. ‘Polo Salmon’,
‘Red Picotee’, ‘Sugar Daddy’); moss ro$®o(tulaca grandifloraHook. ‘Sundial Peppermint’); black-eyed SusRudbeckia hirtd..
‘Rustic Dwarf); scarlet salviaSalvia coccineduss. ex Murray. ‘Lady in Red’); mealy sa§alia farinace@enth. ‘Victoria Blue’);
clary sage %alvia sclarea.. ‘Turkestanica’); African marigoldTagetes erectd. ‘Inca Orange’, ‘Inca Yellow’); French marigold
(Tagetes patuld. ‘Disco Mix’, ‘Gold Fireworks’, ‘Janie Harmony’, ‘Janie Harmony Improved’); wishbone floWlergnia fournieri
Lind. ex Fourn. ‘Clown Mix’); moss verbengdrbena tenuisectriq. ‘Imagination’); pansy\iola x wittrockianaGams. ‘Fama See
Me’); zinnia ¢Zinnia angustifoliakunth.)

Significance to the Nursery Industry generally invades the roots, crowns, and stems; however,
Knowledge of bedding plant susceptibility or resistance foliar blights occasionally occur. SymptomsRifytophthora-

to Phytophthorawill allow growers to take appropriate pre-  Incited disease include chlorosis, wilting, dieback, general
ventive control measures during production. In addition, d€cline, or rapid collapse and death (blighting). A number of

knowledge of resistant bedding plant taxa permits landscap- P€dding plants has been reported as hoBt tucotianae,

ers and nursery retailers to recommend bedding plants thatincluding Antirrhinum (snapdragon)CatharanthugMada-

will provide an acceptable landscape display in 9ascar pe_rlwmkle,, vinca), celosia, chrysanthemum, dianthus,
Phytophthorainfested beds. Sever@hytophthoraresistant ~ GYPsophila(baby’s breath)Hedera(ivy), petunia,Vinca,
annual and perennial bedding plant species were identified 2ndViola (pansy) (2). Since this pathogen normally inhabits
that performed well in the landscape following inoculation soil and a;tacks a variety of hosts when conditions are favor-
with PhytophthoraSeveral species that proved very suscep- aPle for its development [temperatures >25C (77F) and

tible to Phytophthorawere also noted overwatering or poor drainage (5)], knowledge of a host
' plant’'s susceptibility to attack ¥ nicotianaewvould make

disease avoidance possible. For many popular bedding plants,
o relative susceptibility t®. nicotianaen production or land-
Phytophthora nicotiana®reda de Haan (synonymp: scape settingis unknown. This research evaluates the sus-

parasitipaDas_tur) isa non-selective.fungal pathqgen3 attack- ceptibility of selected bedding plant taxaRbytophthora
ing a wide variety of host plants. This pathogen is soil-borne, incitedroot and crown rot.

and its motile zoospores move freely in wadytophthora

Introduction

Materials and Methods

'Received for publication October 18, 1999; in revised form January 10, AN .i$0|at_e ofPhytophthora nicptianaésynonym =P.
2000. parasiticg (isolate 336) was obtained from D.M. Benson,

2Associate Professor and Agricultural Research Specialist, resp. Department of Plant Pathology, North Carolina State Uni-
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= P. parasiticg and planted into field beds in a simulated landscape situation. Throughout the growing season, growth measulirements
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versity. Rice grain inoculum was prepared by adding 19 ml presence oP. nicotianae Roots and stems were washed in
(0.6 0z) of distilled water to 25 ml (0.8 0z) of dry white rice running tap water. Shoot and root tissues were separated, cut
in a 250 ml (8.5 0z) Erlenmeyer flask, and autoclaving for into pieces approximately 1 cm (0.4 in) in length, and plated
20 min, twice at 1.1 kg/ch{15 psi). The autoclaved, sterile  on PARP (pimaricin, 10 mg; ampicillin, 250 mg; rifampicin,
rice grains were then inoculated with plugdohicotianae 10 mg; pentachloronitrobenzene, 125 mg; Difco corn meal
cultured on corn meal agar. The fungus was allowed to colo- agar, 17 g, deionized water, 1 liter)Phytophthoraselec-
nize the rice grains for 3 weeks, with daily agitation to keep tive medium (4). After five to seven days incubation, the plates
the grains separated, prior to inoculation of the test plants. were examined for the presencePoficotianae

Selected bedding plant seeds were germinated in early The growth and disease rating data for the inoculated plants
April 1993, and seedlings were transferred to 6 x 6 cm (2.4 x and the uninoculated control plants were compared over time
2.4 in) cell packs containing ProGro 300S soilless medium. with a 2-way analysis of variance (treatment x day), with
On April 30, 1993, seedlings of dahlia, melampodium, and day (measurement dates) as a repeated measure (1). Each
pansy were inoculated with the rice grain inoculum. Two wells Species or cultivar was evaluated separately. In 1993, mea-
were made in the medium of each cell by inserting the tip of surement dates were June 11, July 15, and August 26. In 1994,
a pencil into the medium to a depth of approximately 2 cm measurement dates were June 14, July 18, and September
(0.8 in). The wells were placed on opposite sides of each 24. Inoculated vs. uninoculated control means for individual
plant, midway between the plant and the wall of the cell. plant taxa on each evaluation date were compared with a t-
Four grains of rice inoculum were placed in each well and test.
covered with the medium. This same procedure was repeated
for Madagascar periwinkle, geranium, rudbeckia, impatiens, Results and Discussion

verbena, salvia, ageratum, torenia, marigolds, prairie gen-  Analysis of variance (ANOVA) results are provided in
tian, and celosia between May 11 and May 21, 1993. Seed-Taple 1 for plant taxa evaluated in 1993 and 1994 that did
lings to be used as controls for each species or cultivar werengt have significant treatment by day interactions or signifi-
left uninoculated. cant inoculation treatment main effects for disease rating.
On May 3 and 4, 1993, raised beds were prepared with aSignificant disease symptoms were not noted on any of the
rototiller in a field previously covered with rye and fescue taxa in Table 1 during the evaluation period with the excep-
grasses. The soil texture was silt loam. Pansies, dahlias, andion of some reduction in growth for a few taxa. For example,
melampodium were transplanted to the field beds on May Tagetesinca Orange’ in 1993 anSlalvia‘Lady in Red’ and
13. All remaining bedding plant taxa were transplanted on ‘Victoria Blue’ in 1994 had significant treatment by day in-
May 21, 1993, except for prairie gentian and celosia which teractions for growth index but not for disease rating. This
were transplanted on June 3. Plants were spaced at 30 cnindicates that there were differences in the growth rates, over
(12 in) intervals within beds 7.9 x 2.4 m (26 x 8 ft), with 4 time, between the inoculated plants and the uninoculated
plants of each species or cultivar in each of eight replica- control plants for these taxa, but that disease symptom com-
tions (beds) for both the inoculated and uninoculated plants, parisons did not differ significantly. Growth index mean com-
in a completely randomized design. Uninoculated plants were parisons provided in Tables 2 and 3 show that the inoculated
separated from the inoculated plant beds with a 0.9 m (3 ft) plants of these taxa grew less than the controls as the grow-
wide buffer strip depressed 15 cm (6 in) below the planting ing season progressed. In 19%agetesGold Fireworks’,
surface in order to inhibit the movement Bfnicotianae AgeraturrhoustonianumCelosia‘New Look’, Dahlia ‘Har-
spores into the beds containing uninoculated plants. On Jungequin’, Eustoma grandiflorun{prairie gentian)Pelargo-
3, after transplanting was completed, plant heights, widths, njum‘Multibloom Scarlet Eye’Petunia‘Polo Salmon’, and
and disease ratings were recorded. The disease rating scalRudbeckia'Rustic Dwarf’ were not visibly affected by
used was: 1 = healthy; 2 = some leaf chlorosis; 3 = chlorosis Phytophthoranoculation (Table 1).
and some necrosis or wilting; 4 = dead. Plant heights and  Taxa that showed significant inoculation treatment by
widths were measured again on July 15 and August 26, andevaluation day interactions, or significant inoculation treat-
disease was visually assessed weekly until September 23 ment main effects for disease rating have not been included
Plots were irrigated twice each week using overhead impactin Table 1; however, means for the significant effects and
sprinklers. interactions have been presented in Table 2 (1993) and Table
In the spring of 1994, 25 bedding plant taxa were selected 3 (1994). In 1993Antirrhinum‘Liberty White’, Catharanthus
for evaluation. Most were additional cultivars of species iden- ‘Little Bright Eye’, Hibiscus‘Disco Belle Mix’, Impatiens
tified in the 1993 evaluation as tolerant or resistarf®.to  ‘Accent Bright Eye’,Melampodium'Medallion’, Torenia
nicotianae Two taxa known to be susceptible to this patho- ‘Clown Mix’, Verbenalmagination’, andVviola ‘Fama See
gen @ntirrhinumandCatharanthugwere included as indi- Me’ had highly significant treatment by day interactions (P
cator plants. In 1994, plants were inoculated as described0.01) for both growth indices and disease ratings. These in-
previously during the last week of May, and were transplanted teraction effects show increasing differences over time be-
to the field plots on June 6. Six 5-plant replications were tween the inoculated plants and the control plants in both
inoculated, and three 5-plant replications were included as size and appearance (Table 2). This implies that disease symp-
the uninoculated controls. Disease development was moni-toms progressively intensified from one evaluation period to
tored by measuring the plants and by visually rating diseasethe next and shows that the above taxa are highly susceptible
symptoms. Disease ratings were recorded weekly for 10 con-to P. nicotianae The inoculated plants of these species de-
secutive weeks, while plant heights and widths were mea- clined in quality over the three evaluation dates, and grew
sured at monthly intervals (3 times). In both 1993 and 1994, less than the control®. nicotianaewas also isolated from
as disease symptoms developed, representative symptomatisymptomatic plants of the above taxa on the PARP selective
plants were removed with roots attached to determine the medium (Table 4)Antirrhinum, Catharanthusand Viola

J. Environ. Hort. 18(1):40-44. March 2000 41

$S900E 981) BIA §1-/0-GZ0Z 1e /woo Alojoeignd-pold-swiid-yewssiem-pd-awiid//:sdiy woll papeojumoc]



Table 1.

Bedding plant taxa for which the inoculation treatment by evaluation day interaction or the inoculation treatment maieffect for disease

was not significant, indicating resistance or tolerance d?hytophthorathrough the evaluation periods. 1993 and 1994 studies.

Treatment Treatment
Inoculation  Evaluation x day Inoculation  Evaluation x day
Taxon treatment day interaction Taxon treatment day interaction
1993 1994
Ageratum houstonianum Ageratum houstonianum

Growth index NS whk NS Growth index NS« xxk NS

Disease rating NS xxx NS Disease rating NS NS NS
Celosia’'New Look’ Celosia'Apricot Brandy’

Growth index NS okk NS Growth index NS *x NS

Disease rating NS i NS Disease rating NS i NS
Dahlia ‘Harlequin’ Celosia‘Castle Pink’

Growth index * i NS Growth index *x NS NS

Disease rating NS wkk NS Disease rating NS xxx NS
Eustoma grandiflorum Celosia’'New Look’

Growth index NS * NS Growth index NS e NS

Disease rating NS Fkk NS Disease rating NS * NS
Pelargonium'Multi. Scarlet Eye’ Lobularia‘Carpet of Snow’

Growth index NS * NS Growth index NS e NS

Disease rating NS wkk NS Disease rating NS *x NS
Petunia‘'Polo Salmon’ Nicotiana'Alta Dwarf White’

Growth index NS okk NS Growth index NS e NS

Disease rating NS NS NS Disease rating NS NS NS
RudbeckidRustic Dwarf’ Nicotiana‘Domino Salmon’

Growth index NS rhk NS Growth index NS e NS

Disease rating NS wkk NS Disease rating NS * NS
Tagetesinca Orange’ Nicotiana‘Nicki Red’

Growth index * Fxx * Growth index NS e NS

Disease rating NS NS NS Disease rating NS NS NS
TagetesGold Fireworks’ Petunia‘'Sugar Daddy’

Growth index NS rhk NS Growth index NS e NS

Disease rating NS wkk NS Disease rating NS xxx NS

Portulaca‘Sundial Peppermint’
Growth index NS e NS
. . i 1 *kk
(pansy) were particularly susceptible to attack by Rud%zg;zehﬁt;”g NS NS
nicotianae.Symptom onset and isolation of the pathogen Growth index NS — NS
occurred very early in the study, and all inoculated plants  Disease rating NS o NS
died. For pansy, the control plants also died prior to study Salvia coccined ady in Red’ X . .
termination, but this was expected due to the intolerance of ~ Growth index
. ., Disease rating NS NS NS
pansy to high summer temperatures. In 1%8yia‘Lady Salvia farinaceavictoria Blue’
in Red’ had significant treatment by day interactions for both Growth index ok ok ok
growth index and disease rating; however, the decline inthe  Disease rating NS NS NS
health of the inoculated plants did not begin until August. Taggteﬁ'hs_cod'\’“x NS . NS
Salvia‘Lady in Red’ proved more tolerant Bf nicotianae FoWth Incex
. Disease rating NS NS NS
than other susceptible taxa throughout most of the season. tagetesinca orange’

In 1994, Antirrhinum and Catharanthusvere again very Growth index NS ok NS
susceptible t®. nicotianagwith highly significant treatment Disease rating NS NS NS
by day interactions for both growth indices and disease rat- Tagetesinca Yellow
ings (P< 0.001). For both species, most of the inoculated Growth index * - NS

g = WML T p ! Disease rating NS NS NS
plants had died prior to July 14 (Table Bgucanthemum TagetesJanie Harmony Improved’

‘Alaska’ (shasta daisy) also had highly significant treatment ~ Growth index NS b NS
by day interactions for growth indices and disease ratings (P . Disease ff_‘;”:_g NS NS NS
<0.01). Significant differences in size and appearance were “"% 219-° 102 NS . NS
apparent by July 14, but none of the plants died during the  pjsease rating NS — NS

evaluation period. No treatment by day interactions were
noted forCelosia‘Castle Pink’ but inoculated plants were
significantly smaller than the uninoculated controls Bnd
nicotianaewas isolated from the roots (Table 4). However,

?Growth index: (height + width) / 2.

YDisease rating: 1 = healthy; 2 = some chlorosis; 3 = chlorosis and some
necrosis or wilting; 4 = dead.

the appearance of this cultivar was otherwise unaffected. The™NS, *, **, ***: Nonsignificant, or significant at F= 0.05, 0.01, or 0.001,

other two cultivars ofCelosiadid not appear to have suf-
fered notable damagbmpatiensbalsaminahad significant
treatment by day interactions for growth indices and disease
but inoculation effects were insignificant on individual evalu-
ation dates until August 28alvia sclaredTurkestanica’ had

a significant treatment by day interaction for growth<(P

respectively.

ratings (< 0.01). Inoculated plants of this species had higher

disease ratings and were smaller during most of the season

than the controls (Table Jicotiana‘Daylight Mix’ had a

0.01), and there was a significant treatment effect for diseasesignificant treatment by day interaction for disease @5);

42
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Table 2. Growth index and/or disease rating means of taxa evaluated in 1993 for which there was a significant interaction otiration treatment
and evaluation day, or a significant inoculation treatment main effect from the ANOVA.

Evaluation date

June 3, 1993 July 15, 1993 August 26, 1993

Taxon Control Inoculated Control Inoculated Control Inoculated
Antirrhinum‘Liberty White’

Growth index 15.4 8.3* 20.3 0* 26.3 o*

Disease rating 1.0 3.0* 1.0 4.0* 1.0 4.0*
CatharanthusLittle Bright Eye’

Growth index 11.3 9.0* 34.0 4.2* 514 1.7*

Disease rating 1.0 2.3* 1.0 3.6* 1.0 4.0*
Dahlia ‘Harlequin’

Growth index 16.2 13.6* 24.4 19.2 34.6 23.6*
Hibiscus'Disco Belle Mix’

Growth index 10.1 8.4 33.1 12.5* 44.4 8.9*

Disease rating 1.0 1.8 1.0 2.9% 15 3.4
ImpatiensAccent Bright Eye’

Growth index 7.1 7.4 10.6 4.0* 14.5 0.9*

Disease rating 1.3 1.2 25 3.5* 25 3.9*
MelampodiuniMedallion’

Growth index 20.4 18.3* 52.9 26.6* 49.1 38.2

Disease rating 1.0 1.0 1.0 2.1 1.4 2.2
Salvia‘Lady in Red’

Growth index 11.0 10.8 324 33.2 61.1 53.8

Disease rating 1.0 1.0 1.0 1.0 1.1 1.5*
Tagetesinca Orange’

Growth index 11.0 11.4 39.8 32.6* 65.4 53.2
TagetesJanie Harmony’

Growth index 8.8 8.9 325 27.3* 45.0 38.8*

Disease rating 1.0 11 1.0 1.3 1.0 11
Torenia‘Clown Mix’

Growth index 10.8 9.5 16.1 16.6 324 10.1*

Disease rating 1.0 11 1.0 1.3 1.0 3.3*
Verbenalmagination’

Growth index 15.4 12.7 41.1 5.3* 47.6 3.8*

Disease rating 1.0 1.6* 1.0 3.6* 1.4 3.9*
Viola ‘Fama See Me’

Growth index 11.9 8.9 10.8 0* — —

Disease rating 1.0 2.9* 3.0 4.0* — —

zGrowth index: (height + width) / 2. (in centimeters)
YDisease rating: 1 = healthy; 2 = some chlorosis; 3 = chlorosis and some necrosis or wilting; 4 = dead.
*Indicates significant difference from the uninoculated controls, for a given date, by t-t€£.09).

however, significant differences in disease severity betweenwell in that study also performed well here. In both studies
the inoculated and the control plants were seen only on Au- Ageratum, Celosia, Pelargoniu@eranium) Petunia, Salvia,
gust 24 (Table 3). No symptoms Bhytophthoraroot and Tagetegmarigold), anZinnia had excellent survival rates.
crown rot were seen on the other thiieotiana cultivars. Additional genera that performed well in our study that were
Petunia‘Red Picotee’ had a significant treatment by day in- not included by Hagan et al. weiahlia, Eustoma,
teraction for disease @0.01), with significant differences  Lobularia, Nicotiana, PortulacaandRudbeckiaGenera that

in appearance between inoculated and control plants apparperformed poorly in both studies includédtharanthugan-

ent on July 14. However, the growth and appearance of in- nual vinca), andmpatiens Those genera that performed
oculatedPetunia‘Sugar Daddy’ was similar to that of the  poorly in our study that were not evaluated by Hagan et al.
uninoculated controls (Table 1). In 1994, none offdgetes wereAntirrhinum, Leucanthemum, Melampodium, Torenia,
(marigolds) showed a significant treatment by day interac- andViola. The only genus included in both studies that did
tion; however, inoculated ‘Inca Yellow’ plants were moder- not show similar results wag&rbenaVerbenaFormula Mix’
ately smaller than the uninoculated controls throughout the performed well in the study of Hagan et al., whitrbena
evaluation period. The growth and appearance of the other‘Imagination’ did poorly in this study. Species difference

three inoculatedagetegultivars were unaffectetobularia probably accounts for the different results obtained in the

andzZinnia angustifoliaalso performed well during the evalu-  two studies.

ation period. This study shows that several annual or perennial bedding
In 1995 and 1996, Hagan et al. (3) evaluated several bed-plant taxa are resistant or toleranPbifytophthora nicotianae

ding plant taxa in beds infested wPhnicotianae In gen- although their performance may vary with differences in spe-

eral, the corresponding bedding plant genera that performedcies or cultivars.
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Table 3.

Growth index and/or disease rating means of taxa evaluated in 1994 for which there was an interaction of inoculatioeatment and

evaluation day, or, a significant inoculation treatment main effect from the ANOVA.

Evaluation date

June 3, 1994 July 14, 1994 August 24, 1994

Taxon Control Inoculated Control Inoculated Control Inoculated
Antirrhinum‘Liberty Mix’

Growth index 11.7 8.6* 25.5 0* 36.4 0*

Disease rating 1.0 2.5*% 1.2 4.0* 1.9 4.0*
CatharanthusTropicana Rose’

Growth index 13.9 12.4 30.7 2.3* 39.7 1.4*

Disease rating 1.0 2.2 1.0 3.8* 1.7 3.8*
Celosia‘'Castle Pink’

Growth index 21.0 18.3 22.9 18.9* 27.4 15.4*
Impatiens balsamina

Growth index 19.1 17.8 62.1 56.4 80.9 54.0*

Disease rating 1.1 1.1 1.0 1.2 1.1 2.1
LeucanthemunAlaska’

Growth index 14.3 14.3 28.7 15.4* 29.0 17.9*

Disease rating 1.0 1.0 1.0 2.4* 1.2 2.1
Nicotiana‘'Daylight Mix’

Disease rating 1.2 13 1.2 1.8 1.0 2.2
Petunia’Red Picotee’

Disease rating 1.0 1.0 1.4 2.6* 2.9 3.5*%
Salvia coccined.ady in Red’

Growth index 17.2 17.3 62.2 50.6 89.6 74.1*
Salvia farinaceaVictoria Blue’

Growth index 13.1 12.8 34.8 22.4* 60.9 32.5*
Salvia sclaredTurkestanica

Growth index 8.1 7.9 13.1 9.0* 25.7 10.5*

Disease rating 1.0 1.1 1.3 2.6* 1.6 2.8*
Tagetesinca Yellow’

Growth index 21.7 18.4* 47.5 43.6* 77.3 71.2

Growth index: (height + width) / 2. (in centimeters)
YDisease rating: 1 = healthy; 2 = some chlorosis; 3 = chlorosis and some necrosis or wilting; 4 = dead.
*Indicates significant difference from the uninoculated controls, for a given date, by t4e8tQ®).

Table 4. Successful isolations d@?hytophthora nicotianagsynonym =
P. parasiticg from symptomatic bedding plant taxa in 1993
and 1994.
Plant taxon Tissues cultured ~ Sampling date
1993
Antirrhinum‘Liberty White’ stem 6/11/93
CatharanthusLittle Bright Eye’ root, stem 6/11/93
Dahlia ‘Harlequin’ root, stem 6/18/93
Hibiscus'Disco Belle’ root, stem 7/6/93
ImpatiensAccent Bright Eye’ root, stem 7/9/93
MelampodiuniMedallion’ root, stem 6/17/93
Salvia‘Lady in Red’ root, stem 8/10/93
Torenia'Clown Mix’ root 8/10/93
Verbenalmagination’ stem 6/17/93
root 716193
Viola ‘Fama See Me’ root, stem 6/18/93
1994
Antirrhinum‘Liberty Mix’ root, stem 6/17/94
CatharanthusTropicana Rose’ root, stem 6/17/94
Celosia'Castle Pink’ root 8/4/94
LeucanthemurtAlaska’ stem 8/4/94
Nicotiana‘'Daylight Mix’ root, stem 6/30/94
Petunia’Red Picotee’ root, stem 6/28/94
Salvia sclaredTurkestanica’ root 8/4/94
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