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Resistance of Shrub and Groundcover Roses to Black
Spot and Cercospora Leaf Spot, and Impact of Fungicide
Inputs on the Severity of both Diseases!
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Abstract

Reaction of selected shrub and ground cover roses to black spot, Cercospora leaf spot, and powdeag midless the impact of

Brewton,AL. Chlorothalonil at 1.25 g ai/liter was applied at 2- and 4-week intervals from mid-March until October to randomly
selected plants in each replicad®. unsprayed control was also included in each repliédtteough black spot was the predominate
disease observed, a number of rose selectiofexysdffrom objectionable Cercospora leaf spot-induced leaf spotting and premature

defoliation. Few mixed outbreaks of black spot and Cercospora leaf spot on a single selection were seen. In all years, significant

least leaf spot and defoliation were noted on the unsprayed Ice Meidiland®, Mystic Meidiland®, Red Cascade™, ‘Hansg', ‘Pink
Grootendorst’, ‘Pink Pet’, and to a lesser extent Car¥fi@ader™ and Pearl Sevillana™. In a residential planting, monthly applicatipns

of chlorothalonil or other recommended fungicide would be needed to protect the above rose selections from a destructive black spot
outbreak. ‘Betty Pridr Bonica®, Cherry Meidilan®, First Light™, Kent™, Jeepers Creep@y, Livin' Easy™, Lilian Austin™,
‘Nearly Wild’, ‘Nozomi’, Butterfly rose, Ralpts Creepe, Raveri™, Royal BonicdV, ‘Sea Foam’, Sevillari¥, and Sweet Chari®t
were susceptible to black sp@thile black spot did not appreciably damage Carefree DéMligitiower Carped, White Flower
Carpe®, Fire Meidilan®, Fuchsia Meidilan®, HappyTrails™, ‘Petite Pink Scotch’, Polar 1&®%, R wichurang The Fairy™, and

Ice™, Fuchsia Meidilan®, and Fire Meidilan® exhibited the highest resistance to Cercospora leaf spot and may not requirg any
fungicide inputs to maintain plant health and viddagic Carpet and Knock Ou roses, which were susceptible and resistant|to
black spot, respectivelgs well as Flower Carg@f andwhite Flower Carp@& appeared to be poorly adapted to the hot and sometimes
dry summer weather patterns of Solthbama. In nearly all years, chlorothalonil gave better control of both diseases when applied on
a 2-week than on a 4-week schedule. Significant chlorothalonil-induced leaf burn was seen on PitstHliyier Carped, ‘Hansa’,
HappyTrails™, Magic Carpe®, Mystic Meidiland™, ‘Nozomi’, and Ravef. Consistent powdery mildew development was found
only on ‘Therese Bugnet’ and to a lesser extent on Red Cd¥cade ‘Petite Pink Scotch’. Canopy spread of the roses that were
heavily damaged by black spot and Cercospora leaf spot often was often reduced in size when compared with that of| adjacent
chlorothalonil-treated plants of the same selection. In contrast, little if any increase in growth was obtained with fungicide inputs for the
more disease resistant rose selections.

Index words: disease resistance, disease coriiplocarpon nsae Sphaotheca pannoswear. rosag Cercospora osicolg floribunda
rose, Daconil Ultrex, chlorothalonil, phytotoxiciteaf burn.

Species used in this study: hybrid Rosasp.,R. wichuranaR. chinensisR. damescena.

Significance to the Nursery Industry All of the above roses probably can be maintained in a resi-

Historically, black spot is considered the most common dential landscape with no more than monthly applications of
and damaging disease on a wide variety of rose selections in® '€commended fungicidehose selections that $effed the

the hot and humid Coastal South. Howe@grcospora leaf least Cercospora leaf spot damage and could be maintained
spot, which has never been recognized as a destructive dis-WIth minimal fungicide protection were Polar 1¢¢ Fuch-

ease of rose, caused extensive leaf spotting and prematuré'@ Meidiéant@, and 'l:ireic Meidrillan@_)l. V(\j/hile negher bI%Ck
defoliation on a surprising number of rose selections. In con- spot nor Cercospora leaf spot heavily damaged KnocR'Out

trast, the development of powdery mildew at this location in & Noticeable lack of plant vigor and flowering appeared to be
southwestlabama was limited to only three roses. Shrup '€latéd to a combination of high temperature stress and/or
and ground cover roses with resistance to black spot andchlorothalonil phytotoxicity Other heat-sensitive roses in-
Cercospora leaf spot were identified. Ice Meidil@ntys- cluded Magic Carpé, _Fl_ower Carped, ’c‘_”dWh'te Flower

tic Meidiland®, Red Cascad¥, ‘Pink Pet’, ‘Hansa’ and ‘Pink Carpe®. Chlorothalonil-induced leaf injury was also seen

Grootendorstsufered from less leaf spotting and premature on First Light", Flower Carpéd, ‘Hansa’, Happyfrails™,

defoliation than the remaining black spot-susceptible roses. Magic Carpet, Mystic Meidiland™, ‘Nozomi’, and
g P P RaveriM. When compared with the untreated controls, the

'Received for publication on October 5, 2004; in revised form on January growth indices were usually higher for the fungicide-pro-
14, 2005. tected plants of most of the susceptible and a few of the par

?Professor Department of Entomology and Plant Pathology; e-mail: tiaIIy disease resistant rose selections.
haganak@auburn.edu.
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4Superintendent, Brewtokgricultural Experiment Unit, BrewtomL. Across much of the Unitedt&es, black spot, which is
sSuperintendent, Ornamental Horticulture Research Unit, Mdklile, caused by the funguBiplocarpon msaeF.A. Wolf
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differences in the reaction of rose selections to black spot and Cercospora leaf spot were noted. Of the roses damaged by black spot, th

fungicide inputs on the control of the above diseases, was assessed from 1999 through 2003 in a simulated landscape planting in

ED|UMO(]
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‘Therese Bugnet', considerable Cercospora leaf spot development occurred on all of the above rose selections. Of these roses, Polar
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(teleomorph:Marssonina osae(Lib.) Died), is the most
widespread and destructive disease of résesdsp.) (11,

30). InAlabama and adjacent states, temperature and rain-

fall patterns fronApril to early November are conducive to

leaf spot were noted oAlba Meidiland®, Scarlet
Meidiland®, and Pink Meidilan® (1). By the end of the
growing season, Pink Meidila@dand Linda Campbélt
were almost completely defoliated by the combination of

the development of black spot (28). On susceptible roses, black spot and Cercospora leaf spot (1). &ial. (1) also

leaf spotting and premature defoliation due to black spot of-
ten begin shortly after leaf enggnce, and disease develop-
ment continues until the first hard frost. In addition to poor

noted thatR. rugosarose selections, ‘Blanc Double de
Coubert’, ‘Fru Dagmar Hastrup’, ‘Rugosa alba’, andpaz
Jewel'were lagely free of diseases. Spencer &viabd (31)

plant aesthetics, black spot-induced premature defoliation hasreported significant diérences in the response of selected
been correlated with reduced flowering, as well as suppressedroses in theAlba, Bourbon, Cenifolia, China, Damask,

the growth of some hybrid tea rose cultivars (3).

Gallica, Hybrid Perpetual, Moss, and Portland (Old Garden

Of the other diseases reported on roses nationwide, pow-Roses) classes t. rosae More recently ‘The Fairy’,

dery mildew is often considered second in importance only
to black spot (28)The distinctive white myclial mat of the
causal fungu$phaeotheca pannossaar. rosae(Wallr: Fr.)

Belindas Dreani™, Flower Carpet®, and ‘L¥esuve'were
reported to have partial resistance to black spot, which could
be controlled with bi-monthly applications of chlorothalonil

Woronichin on the leaves, flower buds, shoots, and thorns, (5). In Louisiana, the shrub roses Livin’ Easy™ and Care-
as well as yellowing and distortion of the unfurling leaves free Delight™, when treated weekly with a fungicide, suf-
are characteristic of a severe powdery mildew outbreak on fered far less black spot damage than a sizable number of
rose (1, 28). On the basis of observations made during pre- hybrid tea, grandiflora, and floribunda roses (10). Hagan and
viousAlabama (3, 5, 7, 8) and North Carolina (1) field trials  Olive (9) noted that containgrown Magic Carpet™, Jeepers
on hybrid tea and grandiflora roses, the risk of significant Creeper™, and Red Ribbons™ were much more susceptible
powdery mildew damage is negligible here compared to that to black spot than RalpghCreeper™.
attributed to black spot. The objectives of this study were to determine the suscep-
Leaf spotting and premature defoliation on rose may also tibility of Meidiland®, as well as other selected shrub a.nd
be attributed to Cercospora leaf spot, which is caused by theground cover roses, to black spot and powdery mildew in a
fungus Cercospora Dpsicola Pass. (teleomorph: simulated landscape planting and to assess the impact of fun-
Mycosphaeglla rosicolaB. H. Davis) (30)While the lack of ~ gicide inputs on disease severity and plant growth. In addi-
information on Cercospora leaf spot suggests that this diseasdion, other diseases that have a detrimental impact on the
is considered to be of little importancel1damaging out- health and beauty of shrub roses were identified and cultivar
breaks of this disease, particularly on shrub roses have recentlyreaction to diseases along with fungicide inputs was defined.
been noted iAlabama (5) and North Carolina (1). Previously ]
Cercospora leaf spot was reported on greenhouse roses in CaliM aterials and Methods
fornia (12) and hybrid tea roses in Soéffica (2). In 1998, a simulated landscape planting of selected
Shrub rosesRosasp.) are a loosely defined group of un-  Meidiland®, as well as other ground cover and shrub roses
related heirloom, garden, florabunda, and modern hybrid roseswas established at the Brew#sgricultural Experiment Field,
that are considered hardiemore vigorous, and versatile but  Brewton, AL, (USDA Plant Hardiness Zone 8a) to assess
equally colorful as hybrid tea and grandiflora roses. Depend- their susceptibility to black spot, powdery mildesd other
ing on the cultivar chosen, their growth habit ranges from diseases, as well as their overall adaptability to the humid,
erect bushy to a sprawling low-growing ground cover form warm, and often wet climate of the Coastal Sclihically,
with multiple simple, semi-double, or double blossoms on bare-root roses were potted into 3.8 liter containers in a pine
each stemWhile good or excellent disease resistance is bark:peat (3:1 by vol) substrate amended with 4.9 kg of 17N—
claimed in the patent documentation and sales literature for 3.1P—10.0K Osmocote (17-7-12), 2.1 kg of dolomitic lime-
many of Meidilan® roses that were included in this study  stone, 0.7 kg of gypsum, and 0.5 kg of Micromax per cubic
specific references to resistance to black spot or other rosemeter at the Ornamental Horticulture Research Center in

diseases are not made (14, 15, 16, 17, 18, 19, 20, 22). How-\obile, AL.

ever, resistance to black spot and powdery mildew is listed
in patent documents for Mystic MeidilaRd(23) and Ice
Meidiland® (24) and to black spot alone for Cherry
Meidiland® (21). In the patent documentation for Knock

Prior to the initial planting, soil fertility and pH of a
Benndale (A) fine sandy loam were adjusted according to
the results of a soil fertility assay conducted byAbburn
University SoilTesting LaboratoryOn January 30 and March

Out™ (29), resistance to black spot and rust is noted, while 19, 1998, roses were transplanted into raised beds at the
Kent™ is described as having excellent resistance to black Brewton Agricultural Research Unit. Subsequentpme

spot, powdery mildewdowny mildew and rust (27). Black
spot, powdery mildewand rust resistance are claimed for
White Flower Carpet® (26) and First Light™ (13), while
Flower Carpet® (25) reportedly is resistant to black spot.
Dirr (6) noted that Scarlet Meidiland® anifhite
Meidiland® sufered the least black spot-related leaf spot-
ting and premature defoliation of selected rose cultivars in
the Meidilan® series in the landscape Mthens, GA.
Clendeneret al.(5) noted in a rose planting near Montgom-
ery, AL, that Red Meidiland® was sensitive to Cercospora
leaf spot but was relatively free of black spitt.Fletcher
NC, in theAppalachian Mountains, black spot and Cercospora

78

bare-root rose selections were directly transplanted into the
field plots.Additional rose selections, which are listed in the
following paragraph, were added in 1999, 2000, 2001, and
2002. Beds were then mulched with 2.5 to 5 cm (1-2 in) of
aged pine barld drip irrigation system with a single emitter
per plant was installed at the time of establishment and the
plants were watered as needed. Up to five applications of
approximately 85 g of 16N-1.8P-6.7K (16—4-8), which was
distributed uniformly around each plant, were made at 6- to
8-week intervals during the growing season. Directed appli-
cations of 0.68 kg ai/ha of Gallery DF™ and 2.2 kg ai/ha of
SurflanT/O™ to the mulched beds were made in late winter

J. Environ. Hort. 23(2):77-85. June 2005
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and in late spring to control annual weeds. Hand weeding few remaining leaves covered with spots, and 10 = plants
and spot applications of recommended rates of the herbicidedefoliated, was used to assess the severity of black spot and
912 Herbicide 63" (monosodium methanearsonate Cercospora leaf spot (4). In 1999, severity ratings for black
[MSMA]) were used to control yellow nutsedge, other es- spot and Cercospora leaf spot were recorded on March 23,

caped weeds, and encroaching centipedegrass. In January dvlay 6, June 24August 30, October 7, and Novembér. 1

February of each yeascafold canes on each bush were cut

back to approximately 30 to 40 cm above the soil surface.

Fresh mulch was also added in late winter

On January 30, 1998, ‘Betty PripBonica® (Rosa sp.
‘Meidomonac’), Fushia Meidilar®@ (R. sp. ‘Meipelta’),
Carefree Delight' (R. sp. ‘Meipotal’), First Light™ (R. sp.
‘Devrudi’), Livin Easy™ (R. sp. ‘Harwelcome’), Mystic
Meidiland® (R. sp. ‘Meialate’), ‘NearlyWild’, Pearl
Sevilland" (R. sp. ‘Meichonal), Sevillana™ (R. sp.
‘Meigekanu’), Cherry Meidilan® (R. sp. ‘Meirumout), Red
Cascad& (R. sp. ‘Moorcap’), ‘Petite Pink Scotch’,
‘Nozomi’, Royal Bonic® (R. sp. ‘Meimodac’), ‘Sea Foam’,
R. wichurana Flower Carpé® (R. sp. ‘Noatraum’), Magic
Carpet™ (R. sp. ‘Jaclove), Ralph’s Creepe™ (R. sp.
‘Morpapplay), HappyTrails™ (R. sp. ‘Jaccasp’), Jeeper
Creepe™ (R. sp. ‘Korissel), ‘The Fairy’, and/hite Flower
Carpe® (R. sp. ‘Noaschnee’) were transplanted on March
19, 1998. Butterfly roseR. chinensis Mutabulis’) was
planted on June 4, 1998, and Double Delight®" sp.
‘Andeli"), CarefreeWondef™ (R. sp. ‘Meipitac’), ‘Hansa’,
and ‘Pink Grootendorstivere established on February, 1
1999. In 2000, Kent™R. sp. ‘Poulcov’), Knock Ou¥ (R.
sp. ‘Radazz’), Fire Meidilar® (R. sp. ‘Meipsidue’), Ice
Meidiland® (R. sp. ‘Meivahyn’), ‘Therese Bugnet’, Raviéh
(R. sp. Frytrooper), and Sweet Chafb{R. sp. Morchari)
were substituted for ‘Nearlild’, ‘Betty Prior’, Royal
Bonica®, Magic Carp€et”, Bonica®, and Double Delightt.
Polar Icé™ (R. sp. ‘Sronin’), R. damescendadame Hardy’,
and LilianAustin™ (R. sp. ‘Ausmond’), which were added
to this study on February 26, 2001, replaced Livin Easy™,
Sevillana™, antiVhite Flower Carpet®. Ralps'Creeper™
was replaced with ‘Pink Pet’ (syn. ‘Caldwell Pink’) on No-
vember 1, 2002.

The study consisted of a split plot with five replications of

For 2000, ratings for black spot and Cercospora leaf spot
were logged ompril 12, May 23, June 27, Septembdr, 1
September 29, and November 10. Black spot and Cercospora
leaf spot severity was recorded/pril 4, May 16, June 15,
August 9, September 7, and November 2, 2@Qiil 25,

May 29,August 12, October 2, and November 6, 2002; and
April 17, May 28, July 26, September 13, and October 8,
2003. Disease ratings recorded on September 29, 2000, Sep-
tember 7, 2001, October 2, 2002, and October 8, 2003 are
presented. Plant dimensions were recorded on October 6,
2003.The growth index (Gl) was calculated using the fol-
lowing formula: Gl = (height + width 1 + width 2) / 3. Sig-
nificance of rose cultivar selection and fungicide treatment
interval efects were tested by analysis of variance. Means
for each fungicide treatment on individual rose selections
were compared with Fishierprotected least significance dif-
ference (LSD) test with a level of significance at P = 0.05.
Due to highly significant di€érences (P= 0.0001) among
rose selections for black spot and Cercospora leaf spot se-
verity, fungicide treatment interval and rose selection x treat-
ment interval interaction; data for rose selections and fungi-
cide treatment intervals were not pooled (data not shown).

Results and Discussion

As expected, black spot was the most common and dam-
aging disease observed over the evaluation period. Notice-
able leaf spotting and premature leaf shed due to Cercospora
leaf spot was also seen on a surprising number of shrub and
ground cover rose3ypically, only one of these two diseases
developed on a given rose selection during the study period.
With the exception of one rose selection, the incidence of
powdery mildew was lowDespite extended periods of heavy
spring rains in several years, downy mildew never devel-
oped on any cultivar

rose selections as the main plot and fungicide treatment as

the split-plot.The contact fungicide chlorothalonil [Daconil
Weather 8k® 6F, Syngenta Professional Products, Greens-

Black spotln March and earlgpril, newly unfurled leaves
were free of symptoms of black spot. On the most black spot-

boro, NC] was applied at 2-or 4-week intervals at 1.25 g ai/ susceptible roses, significant lesion formation and leaf chlo-

liter of spray volume. One plant in each plot was left un-
treated. Fungicides were applied to ruhaifthe above in-
tervals with a hand wand using a traatoounted sprayer
from March 22 to November 12, 1999ril 5 until October
19, 2000, March 22 until October 17, 2001, March 15 to
October 9, 2002, and March 20 to September 25, 2003.
Severity of black spot was visually evaluated in all five
years at 6- to 8-week intervals. Simultaneoyslgnts were

rosis that appeared in early to mid-May was quickly followed

in mid- to late June by noticeable premature defoliation (data
not shown). Lesion formation and premature defoliation in-

tensified through the summer until peaking in September or
October In contrast, noticeable leaf spotting and premature
defoliation on the more black spot-resistant selections was
usually delayed untugust or September

In all years, significant diérences in the severity of black

examined for the characteristic symptoms and signs of pow- spot were noted among shrub and ground cover roses that

dery mildew downy mildewand Cercospora leaf spot. Leaf
samples were collected periodically to confirm the identifi-

were not treated with chlorothalonilgBle 1). In addition,
this disease was found on approximately 70% of the rose

cation of black spot or Cercospora leaf spot on certain rose selections screened. Black spot did damage Carefree De-

selectionsA modified Florida peanut leaf spot rating scale,
where 1 = no disease, 2 = very few spots in lower car®py
= light spotting lower and upper canggy= some spots in
lower and upper canopy with light defoliatiogil0%), 5 =
spots noticeable with moderate defoliatig@%%), 6 = spots
numerous with significant defoliatiog%0%), 7 = spots nu-
merous with severe defoliatiog{5%), 8 = most remaining
leaves spotted with excessive defoliatig8(%), 9 = very

J. Environ. Hort. 23(2):77-85. June 2005

light™, Flower Carpe®d, White Flower Carpeé®, Fire
Meidiland®, Fuchsia Meidilan®, HappyTrails™, ‘Petite
Pink Scotch’, Polar Ic®", R. wichurang The Fairy™, and
‘Therese Bugnet' (data not shown). Claims of black spot re-
sistance that previously were made for Flower C&§25),
White Flower Carp&@ (26), andrhe Fairy™ (13) were con-
firmed.All of the above rose selections, howeweere dam-
aged by Cercospora leaf spotbie 2).

79

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



Table 1.
Research Unit.

Effect of fungicide inputs on the severity of black spot on selected cultivars of shrub and ground cover roses at the Brewton Agricultural

Black spot severity?

1999 2000 2001 2002 2003

Application intervalY Application interval Application interval Application interval Application interval
Cultivar UTC* 4wk 2wk UTC 4wk 2wk UTC 4wk 2wk UTC 4wk 2wk UTC 4wk 2wk
Butterfly rose 6.2 5.8 4.8 5.6 3.4 2.0 6.6 5.4 3.4 6.0 5.2 3.6 5.4 4.6 3.4
CarefreaNonder™ 6.5 6.6 6.0 5.6 5.3 4.3 5.8 5.0 4.0 5.0 5.3 4.3 4.6 4.3 3.0
Cherry Meidiland® 7.2 7.0 5.2 7.3 5.0 3.4 7.3 6.5 3.4 6.3 5.8 4.5 6.0 4.5 2.8
First Light™ 6.2 6.0 4.2 6.5 5.0 3.6 6.8 6.0 35 7.0 5.3 4.8 6.3 4.8 3.6
‘Hansa’ 4.8 4.2 3.8 5.4 4.6 4.2 55 4.8 3.8 5.8 5.0 4.8 5.8 4.4 4.4
Ice Meidiland® —w — — 3.0 2.0 1.6 4.0 3.2 2.0 4.8 3.2 2.6 4.0 3.0 14
Jeepels Creeper™ 7.2 6.8 6.2 7.0 5.6 4.2 7.4 5.6 3.8 7.8 6.8 5.8 7.2 6.2 5.0
Kent™ — — — 6.8 5.4 3.2 6.2 5.8 3.2 6.2 6 4 5.2 5.2 2.2
Lillian Austin™ — — — — — — 6.5 5.3 4.0 6.8 6.5 5.0 6.2 6.8 5.4
Livin’ Easy™ 5.4 5.8 5.4 7.0 7.2 5.0 — — — — — — — — —
‘Madam Hardy’ — — — — — — 5.8 2.8 2.2 5.8 4.0 2.6 5.8 3.4 1.8
Mystic Meidiland® 5.0 4.8 3.2 4.2 3.2 2.0 4.0 4.0 3.0 5.5 4.8 3.8 4.8 34 3.0
‘Nozomi’ 5.6 5.6 4.0 6.0 5.4 4.6 6.6 6.0 5.8 6.8 5.8 5.4 6.6 5.4 5.4
Pearl Sevillana™ 5.6 5.6 5.0 5.6 4.2 24 7.2 6.6 4.8 6.6 5.6 4.0 7.0 5.8 3.8
‘Pink Grootendorst’ 5.0 4.4 2.4 5.6 4.0 2.6 6.0 5.2 4.0 6.2 5.0 3.8 5.4 4.6 2.6
Ralph’s Creeper™ 6.6 6.0 3.4 6.6 5.3 4.0 7.8 6.5 4.6 6.0 5.8 52 — — —
Raven™ — — — 7.0 6.0 3.6 7.0 6.6 4.8 7.0 6.6 5.4 6.8 5.6 4.6
Red Cascade™ 34 24 1.6 3.6 24 15 5.8 4.0 2.6 5.0 4.0 2.0 4.8 3.6 2.0
‘Sea Foam’ 5.6 5.6 4.0 6.0 4.2 2.8 7.0 4.2 3.2 6.8 4.0 2.4 5.8 2.6 1.8
Sevillana™ 6.8 6.2 5.6 7.0 5.6 3.6 — — — — — — — — —

Sweet Chariot™ — — —

6.8 6.2 4.6

5.8 5.2 3.8

LSD (P = 0.05) 0.9

1.0

0.9

0.6

ZBlack spot severity was recorded on October 7, 1999, September 29, 2000, September 7, 2001, October 2, 2002, and September 13, 2003, on a 1 to 10

YChlorothalonil (DaconiWWeather 8k) was applied at two- and fouveek intervals.

*UTC = Untreated controls, which were not sprayed with chlorothalonil.

w— = No data, cultivar not yet installed or removed.

YMean separation for disease severity data in each year was according ts pisliected least significant fdifence test (2 0.05).

Table2. Effect of fungicidetreatmentson the severity of Cercospora leaf spot on selected cultivar s of shrub and ground cover roses at the Brewton
Agricultural Research Unit.
Cercospor a leaf spot severity?
1999 2000 2001 2002 2003

Application interval¥ Application interval Application interval Application interval Application interval
Cultivar UTC* 4wk 2wk UTC 4wk 2wk UTC 4wk 2wk UTC 4wk 2wk UTC 4wk 2wk
Carefree Delight™ 7.0 6.5 5.2 7.0 6.0 3.2 7.6 5.4 3.2 7.0 5.8 4.0 7.0 5.8 34
Flower Carpet® 5.8 6.0 5.8 6.0 5.4 6.0 5.0 2.2 2.8 6.8 5.5 5.8 4.7 4.0 35
Fire Meidiland® —w — — 5.2 34 3.2 4.0 2.4 1.6 5.8 4.8 34 4.4 2.4 1.6
Fuchsia Meidiland® 5.6 5.0 33 4.8 3.2 24 3.8 2.4 2.0 5.0 4.2 3.0 4.0 2.6 2.2
HappyTrails™ 5.5 5.0 3.0 5.8 4.0 2.8 6.0 3.6 3.0 6.6 4.4 3.6 6.6 3.8 3.0
‘Petite Pink Scotch’ 5.6 4.8 4.0 4.8 24 1.6 5.6 4.0 2.8 6.2 3.8 2.0 6.0 4.0 2.0
Polar Ilce™ — — — — — — 3.6 2.6 1.8 438 3.2 2.6 4.6 3.6 2.0
R. wichurana 3.0 1.3 13 3.4 1.8 1.8 1.8 1.0 1.2 3.4 1.4 1.8 2.6 16 14
‘Therese Bugnet’ — — — 5.2 5.8 3.8 6.0 6.4 5.4 6.8 6.8 6.2 6.2 6.4 5.2
The Fairy™ 6.4 5.8 4.2 6.2 54 3.2 6.0 4.0 2.6 6.6 5.0 4.0 5.8 4.0 2.2
White Flower Carpet® 7.0 6.0 5.4 6.3 6.0 4.2 — — — — — — — — —
LSD (P = 0.05) 0.5 0.7 0.8 0.7 0.6
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“Cercospora leaf spot severity was assessed on October 7, 1999, September 29, 2000, September 7, 2001, October 2, 2002, and September 13, 2003, on a 1 to

scale.

YChlorothalonil (DaconiWeather 8k) was applied at 2- and 4-week intervals.

*UTC = Untreated controls, which were not sprayed with chlorothalonil.

w— = No data, plants not yet installed or removed.

"Polar Ice™ was added to study in 2001.

“Mean separation for disease severity data in each year was according t@ pistiected least significant flifence test (B 0.05).
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Untreated Ice Meidilar@, Mystic Meidilan®, and Red spotting and defoliation were also noted on ‘Hansa’, ‘Pink
Cascad®& as well as ‘Hansa’ often had significantly lower Grootendorst’, and Carefréonder™. In contrast to avail-
black spot ratings than those of many of the remaining rose able information, Cherry Meidiland® (21), First Light™ (13),
selections (@ble 1). Black spot ratings for Ice Meidiland and Kent™ (27) proved highly susceptible to black spot.
were significantly below those obtained for Red Castade Ralphs Creeper™, which previously showed good resistance
in 2001 and 2003, Mystic Meidila@din 2000, 2001, and to black spot (9), stéred from 50 to more than 75% prema-
2003, and ‘Hansajver a fouyear periodThe level of leaf ture leaf shed, as well as heavy spotting of the remaining leaves.
spotting and premature defoliation recorded for Red Cas- As was noted in this studilagan and Olive (9) reported that
cadé™ was significantly lower compared with the symptom Jeepe€ls Creeper™ was highly susceptible to black spot. In

severity noted on Mystic Meidila®l and ‘Hansa’ in two addition, heavy and objectionable levels of black spot-induced
and three years, respectiveBeginning in 2001, black spot  defoliation were also noted on LiviBasy™, LiliamAustin™,
ratings for Carefre&/onde™ and ‘Madam Hardy’, respec-  ‘NearlyWild’, ‘Nozom’, Butterfly rose, Raven™, ‘Sea Foanv’,

tively, were not significantly diérent than those for Red  Sevilliana™, and Sweet Chariot™.similar level of heavy
Cascad®&', Mystic Meidilan®, and ‘Hansa’. In 2002 and  defoliation was also noted on ‘Betty Ptj@onica®, and Royal
2003, disease ratings for Carefidender™ were also simi- Bonica™ (data not shown).

lar to those recorded for Ice Meidila®dIn three of five
years, black spot severity on ‘Pink Grootendorst’ also did
not significantly difer from the damage level found on the
other rugosa rose ‘Hansa’, as well as on several of the abov
rose selections. In contrast, Ice Meidil@cbnsistently suf-

Cercospora leaf spoDevelopment of Cercospora leaf spot
on susceptible rose selections closely paralleled that observed
&or black spot. Symptoms of Cercospora leaf spot were found
A . . on all of the rose selections that were not damaged by black
fered significantly less black spot-induced leaf spotting and spot. Considerable défrences in leaf spotting and prema-

premature leaf loss than ‘Pink Grootendoréthile Pearl ture defoliation due to Cercospora leaf spot were noted on
Sevillanad™ had black spot severity ratings that were compa- ~refree Delighit, Flower Carpe®, Fire Meidiland®, Fuch-
rable to those for ‘Pink Grootendorst’ in 1999 and 2000, this ;2 Meidilan® H:'ippyTraiIsTM ‘Petite Pink Scotch’ Polar

cultivar had significantly higher levels of defoliation in 2001, ™ ; M
2002, and 2003. In 2(303, disease ratings for ‘Pink Pet’, which {/?/ehité R#;/c\/)@r;t:r@:rggg tFr? :;ty V\,/e:—(;] e;%?etilgagzm&?th
suffered less than 25% defoliation, were comparable t0 those oy, othalonil (Rible 2). In contrast, Cercospora leaf spot
rec_or_ded in the same year for Ice Meidil@ndnd Mystic was not observed on Cherry MeidiladFirst Light™,
Meidiland® (data not shown). Kent™, Jeepers Creepet, Livin’ Easy™, Lilian Austin™,
When left untreated with the chlorothalonil fUngiCide, ‘Nozomi’, Butterﬂy rose, Ra|pf$’CreepeT[M’ RaveﬁM’ Roya|
Cherry Meidilan®, First Light™, Kent™, Jeepers  Bonica™, ‘Sea Foam’, Sevillari¥, and Sweet Charift as
Creepef, Livin’ Easy™, Lilian Austin™, ‘Nozomf’, But- well as Meidilan®, Mystic Meidiland®, Red Cascad®¥,
terfly rose, Ralpts Creepet, Raver™, ‘Sea Foam’, ‘Hansa’, ‘Pink Grootendorst’, Carefr&dondef™, and Pearl
Sevilland™, and Sweet Chari8t suffered from severe leaf  Sevillang™. Also, this disease was note observed on ‘Betty
spotting and premature leaf lossfle 2). Other roses that  prior, Bonica®, ‘Nearlywild’, ‘Pink Pet’, or Royal Bonica®
were highly susceptible to black spot were ‘Betty Prior  (data not shown).
Bonica®, ‘NearlyWild’, and Royal Bonica® (data not The least Cercospora leaf spot damage was observed on
shown). HoweveButterfly rose often had a lower black spot  the creeping ground covBosa wichuranaBy late summer
severity rating than many of the above rose selections. Defo-tg early fall, symptoms on this rose were limited in four of
liation levels on this unique rose ranged between approxi- five years to light to moderate spotting on the leaves and
mately 35% in 2000 to nearly 65% in the following year |ight premature defoliation around the base of the plaaitléT
Roses that were most susceptible to black spot were Zeeper 2)_ | esion development was concentrated in the area around
Creepe, Ralphs Creepet, Raveri™, Cherry Meidilan®, the base oR. wichuranabut was rarely seen on the leaves
Bonica®, and ‘Betty Priot By the end of the summeslack along the runners. In 2001, Cercospora leaf spot develop-
spot severity ratings were 7.0 or above, with defoliation lev- ment on this cultivar was restricted to light spotting in the
els that consistently reached or exceeded the 75% level withjower canopy without any defoliation.
very few lesion-free leaves. Of the remaining roses damaged by Cercospora leaf spot,
As previously noted by Meilland (24), Ice Meidiland® is  significant spotting of the leaves and premature defoliation
resistant to black spot. Of the 21 rose cultivars susceptible towas noted. Of these, untreated Polar™geFuchsia
black spot, this rose selection had among the lowest damageMeidiland®, and Fire Meidilan®, which sufered from 10
ratings.With a black spot rating no higher than the 4.8 re- to 40% premature defoliation over a three-, fpor five-
corded after the unusually wet summer of 2002, defoliation year period, respectivelyvere among the selections least
level for untreated Ice Meidiland® was below 25%. In 2001 susceptible to Cercospora leaf spoal{le 3). Defoliation
and 2003, black spot-induced defoliation on this rose selec- levels, which ranged from 25 to 50% for Hagpgils™ and
tion did not exceed 10%. In the drought year of 2000, no black Flower Carpe®, were often slightly higher for ‘Petite Pink
spot-induced defoliation was observed on Ice Meidiland®. Scotch'andThe Fairy™. Carefree Delighit!, which sufered
While Red Cascade™ had higher black spot ratings in two of 70 to 80% premature leaf loss and heavy spotting of all re-
four years than Ice Meidiland®, this rose also demonstrated maining leaves, proved to be the most susceptible of all of
partial resistance to this disease. Results of this study agreehe rose selections to Cercospora leaf spot. In 2002 and 2003,
with Meilland (23) that Mystic Meidiland® is also partially  ‘Therese Bugnet’ lost all but a few leaves at the shoot tips to
resistant to black spds indicated by a disease rating of 4.0 Cercospora leaf spot.
to 5.0 in most years, defoliation on untreated Mystic  Cercospora leaf spot was more widespread and damaging
Meidiland® ranged from10 to 25%. Reduced levels of leaf than expected. Outbreaks of this disease were noted on ap-
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proximately 30% of the roses screened from 1998 through
2003. Symptom severity on susceptible roses was compa-
rable to the level of premature defoliation on roses heavily
damaged by black spot. Cercospora leaf spot is a particular
cause for concern on some Meidil&bses (1, 5). In addi-
tion to Fire Meidilan® and Fuchsia Meidilar@, Alba
Meidiland®, Scarlet Meidilan®, and Pink Meidilan@® in
North Carolina (1), as well as Red Meidil&ih Alabama

(5) are susceptible to Cercospora leaf stiecdotal infor
mation concerning the susceptibility of Flower Cagpanhd
White Flower Carp@® to this disease is confirmed. Other
roses that proved to be unacceptably sensitive to Cercospor
leaf spot were Happyrails™, ‘Petite Pink Scotch'The
Fairy™, Carefree Delighit!, and ‘Therese Bugnet'.

Powdey mildew Development of powdery mildew was
limited to a few rose selections. In 1999 and 2000, the char
acteristic white mycelial mats &. pannosavere not found

on the leaves or flower buds of any rose selections (data not

shown). Heavy powdery mildew development was seen in
late spring 2001, 2002, and 2003 on the leaves of ‘Therese
Bugnet’ and to a lesser extent on Red Casthfata not

shown). During the same time period in 2002 and 2003, no-

Table3. Impact of fungicide inputs on the growth of selected shrub
roses, Brewton Agricultural Research Unit, 20032
Growth Index (GI)Y
Application interval
Cultivar 2wk 4wk UTCx L SDw
Butterfly rose 171 153 111 151
Carefree Delight™ 154 137 113 17.3
CarefreeNonder™ 98 88 62 21.1
Cherry Meidiland® 85 71 48 30.8
First Light™ 83 76 66 16.6
Flower Carpet® 78 86 82 ns
Fire Meidiland® 110 103 100 ns
Fuchsia Meidiland® 139 136 119 ns
HappyTrails™ 103 103 77 ns
‘Hansa’ 160 159 140 ns
Ice Meidiland® 130 117 117 ns
Jeepers Creeper™ 143 122 89 27.9
Kent™ 108 107 91 ns
Knock Out™ 80 89 93 ns
Lilian Austin™ 73 67 44 19.9
‘Madame Hardy’ 93 81 68 22.5
Mystic Meidiland® 103 120 114 ns
‘Nozomi’ 929 92 82 9.8
Pearl Sevillana™ 90 80 57 13.9
‘Petite Pink Scotch’ 159 149 123 16.4
‘Pink Grootendorst’ 150 148 138 ns
‘Pink Pet’ 77 75 63 12.8
Polar Ice™ 125 139 119 ns
Raven™ 115 93 57 29.1
Red Cascade™ 141 140 124 ns
Rosa wichurana 103 97 95 ns
‘Sea Foam’ 126 124 123 ns
Sweet Chariot™ 98 91 75 11.6
The Fairy™ 119 125 103 6.5
‘Therese Bugnet’ 148 135 134 10.9

ZHeight and widths for all rose selections were recorded on October 6, 2003.

YGrowth Index (Gl) was calculated using the following formula: (height +
width 1 + width 2) / 3 = GI.

*UTC = Untreated controls, which were not sprayed with chlorothalonil.

“Mean separation was according to Fish@rotected least significant dif-
ference test (P = 0.05).
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ticeable colonization bg. pannosan the flower buds of
‘Petite Pink Scotch’ was also noted. First Light™ (13), Mys-
tic Meidiland® (22), Ice Meidilan® (24), Flower Carp®
(25), White Flower Carp@ (26), and Kent™ (27), which
were previously described as resistant to powdery mjldew
were not colonized b. pannosa

Fungicide inputs and the severity of black spot and
Cercospora leaf spotRegardless of cultivar sensitivity to
black spot or Cercospora leaf spot, substantial reductions in
the severity of both diseases on most rose selections were

%btained with chlorothalonilTypically, black spot or

Cercospora leaf spot ratings for roses treated at two-week
intervals were lower than those for the same cultivar main-
tained on a monthly treatment schedule. Monthly
chlorothalonil applications also reduced the severity of both
of the above diseases compared with the unsprayed plants of
the same rose selection.

On the partially black spot resistant Red Cascade™ and
Ice Meidiland®, symptoms on the plants treated at two-week
intervals with chlorothalonil were limited in all years to light
spotting in the lower canopy with no premature defoliation
(Table 1) When treated at forweek intervals, leaf spotting
in the lower and upper cang@ms well as unobtrusive defo-
liation (£10%), on both of these rose selections was signifi-
cantly below the level that was seen on the untreated plants
but was significantly higher than symptom severity on these
same selections treated at two-week intervals. In 2001, 2002,
and 2003, the level of leaf spotting and premature defolia-
tion noted on Mystic Meidiland®, ‘Madame Hardy’, and ‘Sea
Foam’treated on a two- and foweek schedule was similar
to the severity of black spot on observed on Red Ca%¢tade
and Ice Meidiland® maintained on the same spray sched-
ules. Defoliation levels on these same rose selections, when
treated monthlytypically did not exceed 10%. In addition,
disease severity on untreated Mystic MeidilRntMadame
Hardy’, and particularly the black spot susceptible ‘Sea Foam’
was significantly higher compared with those obtained for
these same rose selections treated monthly with
chlorothalonil. Reductions in black spot severity similar to
those noted on the above cultivars treated at two-week inter
vals were also recorded in three of five years for ‘Pink
Grootendorst’ and two of four years for Sweet Chaviot
However the level of defoliation recorded in the remaining
one or two years for the above rose selections ranged be-
tween10 and 25%Vhen maintained on a monthly fungicide
treatment schedule, ‘Pink Grootendorst’ and Sweet Chariot™
had significantly higher disease ratings compared to Mystic
Meidiland®, ‘Madame Hardy’, Red Cascatteand Ice
Meidiland®. In one and two years, disease ratings for the
untreated ‘Pink Grootendorst’ and Sweet Chariot™, respec-
tively, were similar to those of these same rose selections
maintained on a monthly treatment schedule.

While extensive premature leaf loss was noted on the But-
terfly rose, Carefre&Vonde®, Cherry Meidilan®, First
Light™, Kenf™, and Sevillan&' treated monthly or when
left untreated, moderate leaf spotting and relatively light de-
foliation was seen on these same rose selections treated at
two-week intervals with chlorothalonil §ble 1). Surpris-
ingly, bimonthly and monthly chlorothalonil treatments failed
to prevent light to moderate defoliation on ‘Hansa’ and Knock
Out™. Several rose selections such as Jeepers C®&eper
Lilian Austin™, Livin’ Easy™, ‘Nozomi’, Ralphs Creepei,
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and Ravef" proved so susceptible to black spot that the bi- untreated black spot- and Cercospora leaf spot-susceptible
monthly chlorothalonil applications failed to appreciably slow roses was often much smaller than that of the adjacent fungi-
disease spreadls indicated by disease ratings of 5.0 or above, cide-treated plants of the same rose selection. In contrast,
a minimum of 25% defoliation was seen on Jeepers fewer diferences in canopy height or spread could be seen
Creepem, Lilian Austin™, Livin’ Easy™, ‘Nozomi’, Ralphs between the unsprayed controls and the fungicide-treated
Creepef™, and Ravefi that were maintained on the two-  plants of the cultivars that demonstrated partial resistance to
week chlorothalonil programVhen the application interval  either disease. Overall, black spot and Cercospora leaf spot
was extended from two- to foureeks, defoliation levels for  appeared to have a similar impact on the growth of cultivars,

the above rose selections increased to the 50 to 75% levelparticularly on those that were highly susceptible to either

Disease severity for Jeepers Cre@péilian Austin™, Livin’ disease.

Easy™, ‘Nozomi’, Ralphs Creepe™, and Ravef" treated The growth index [GI] of the unsprayed controls of the
monthly with chlorothalonil and the untreated controls of black spot or Cercospora-susceptible Butterfly rose, Care-
these roses often did not significantlyfelif free Delight™, CarefreeWonder™, Cherry Meidilar®,

When compared with the untreated controls, severity of Jeepers Creep®t, Lilian Austin™, Pearl Sevillana™, ‘Pe-
Cercospora leaf spot was consistently reduced on nearly alltite Pink Scotch’, Ravely, Sweet Chariot™, ‘The Fairy’ were
rose selections with chlorothalonil applied at two- and-four reduced by 20 to 40% compared to the plants treated monthly
week intervals. For the highly Cercospora leaf spot-resistant with chlorothalonil (Bble 3). Sizable dérences in the Gl
R. wichuranasymptoms on the chlorothalonil-treated plants for Butterfly rose, Carefree Deligtt, Cherry Meidilan®,
were limited to single leaf spots on a handful of leavablér Jeepels Creepe™, RaveriM, and ‘Therese Bugnetiere also
2). For the remaining roses, disease ratings were usually lowemoted between the plants treated at two- andviaek inter
for the plants treated at two-week intervals compared with vals with chlorothalonil. On several of the black spot and
those receiving monthly applications of chlorothalonil. For Cercospora leaf spot-susceptible cultivars, particularly
Fire Meidilan&®, Fuchsia Meidilan®, HappyTrails™, ‘Pe- ‘Therese Bugnet’, sizable increases in overall plant dimen-
tite Pink Scotch’, and Polar IB&damage on the plants treated sions were noted despite heavy early fall leaf spotting and
on a two-week schedule was usually restricted to light leaf premature defoliation on the chlorothalonil-treated roses.
spotting in the lower and sometimes upper leaf caMipite Previously Bowenet al. (3) noted that severe outbreaks of
some light defoliation was found on the above roses treatedblack spot resulted in significant reductions in the growth
monthly, the level of premature defoliation did not negatively and floral display of hybrid tea roses.
impact their appearance or floral displ$hen treated on a On cultivars with partial resistance to black spot or
two-week scheduleThe Fairy™, Carefree Delight', and Cercospora leaf spot such as Fire Meidil@ndruchsia
White Flower Carp@ suffered considerably less leaf spot- Meidiland®, ‘Hansa’, Ice Meidilan®, Mystic Meidilan®,
ting and defoliation due to Cercospora leaf spot than did these‘Pink Grootendorst’, ‘Pink Pet’, Polar I8¢, Red Cascad¥,
same selections receiving monthly fungicide treatments. andRosa wichuranga reduction of approximately 10% in
‘Therese Bugnet’ proved so susceptible to Cercospora leaf plant size was seen between the roses treated monthly with
spot that chlorothalonil applied at two-week intervals failed chlorothalonil and the unsprayed controls of the same culti-
to prevent 25 to 50% premature leaf loss as well as consider var (Table 3). In most cases, the Gl for the above roses dif-
able spotting of the remaining leaves. Response of Flower fered by 10% or less for the two- and faugek chlorothalonil
Carpe® to fungicide inputs was very erratic. In two of four programs. For Flower Carg@tand ‘Sea Foam’, which suf-
years, noticeable reductions in the severity of Cercosporafered considerable damage from Cercospora leaf spot and
leaf spot were obtained with both the two- and feeek black spot, respectivelyno diferences in plant size were
chlorothalonil programdsAs was the case on the other rose noted between the two fungicide programs and the unsprayed
selections, disease ratings for the plants treated at two-weekplants. Similar results to those obtained for ‘Sea Foam’ were
intervals were lower than for those treated with chlorothalonil also observed for ‘Nozomi’ and Knock Ot
on a monthly schedule. On Flower Cafat 2000 and 2002,
both of the chlorothalonil programs gave relatively little con-
trol of Cercospora leaf spot.

Knock Ouf™ did not appear to have been seriously dam-
aged by either black spot or Cercospora leaf $igbile little
lesion development was seen on the leaves of this rose selec,
tion, the dense leaf canopy seen on nearly all of the other
rose selections, particularly the plants treated on a two-week
schedule with chlorothalonil, never developed. Since anti-
dotal reports indicate that Knock OMtis resistant to black
spot and Cercospora leaf spot, perhaps the thin canopy of
this rose selection was due to fungicide phytotoxicity or sen-
sitivity to high daytime temperatures during June, ,Jarhy
August.

Cultivar sensitivity to chlathalonil and heat s&rss The
potential for formulations of chlorothalonil to scald, burn, or
otherwise damage the leaves of roses is well known among
rosariansTypical symptoms associated with chlorothalonil-
induced phytotoxicitywhich were most noticeable on the
roses treated with this fungicide on a two-week schedule,
included bronzing or chlorosis of the leaves, noticeable ir
regular ‘burnt’ or brown spots on the upper leaf surfaces, and
premature leaf she@he most extensive leaf burn and pre-
mature leaf shed was observed on the hybrid tea rose Double
Delight™ in 1999.The premature leaf shed and sparse canopy
seen in 2003 on Knock Ot may also be related to
chlorothalonil-induced phytotoxicityOther rose selections
that were periodically damaged by applications of

Impact of disease and fungicide inputs on theagin of chlorothalonil were First Light, Flower Carpe®, ‘Hansa’,
shrub roses Moderate to heavy leaf spotting and premature Happy Trails™, Magic Carpet, Mystic Meidiland®,
defoliation associated with severe outbreaks of black spot ‘Nozomi’, and RavefM.
and Cercospora leaf spot often had a significant impact on  Sensitivity to high temperatures, which was characterized
the growth of many of rose selections. Canopy spread of by yellowing or chlorosis of the leaves, as well as premature
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leaf loss and shoot dieback, was observed particularly dur Cercospora leaf spot related-leaf spotting and sometimes from
ing extended periods of hot summer weather in 2000 and considerable premature defoliation. Of these, the most attrac-
2001. Magic Carpé¥ andWhite Flower Carpet® proved tive and least Cercospora leaf spot-susceptible selections were
especially sensitive to high temperature injubn Magic Polar Ice™, Fuchsia Meidiland®, and Fire Meidilan&fng
Carpet™ and to a lesser extent White Flower Carpet®, the Gulf Coast or other locations where heavy Cercospora leaf
leaf roll, premature leaf shed, dieback of the lateral shoots, spot damage is high, monthly applications of chlorothalonil or
and finally plant death were observed shortly after the initial another dfcacious fungicide during the summer should con-
yellowing of the leaves. Considerable heat-related leaf yel- trol this disease on the above rose selections. In Mdath
lowing was also noted in 2003 on Cherry Meidiland bama and points further north, fungicide inputs may not be
While black spot was observed on more rose selections, required to maintain healthy and vigorous landscape plantings
Cercospora leaf spot was more widespread and damaging orof Polar Ice™, Fuchsia Meidiland®, and Fire Meidiland®, as
shrub and ground cover rose selections than anticipated.well as ‘Petite Pink Scotchihd Happyfrails™ roses. Flower
While few references to Cercospora leaf spot are found in Carpet® andVhite Flower Carpet® roses, which were not
the literature, significant disease-related damage was recentlyonly susceptible to Cercospora leaf spot but also intolerant to
reported in Centrallabama on several shrub rose selections the summer heat and humidity of the Coastal South, may be
(5). Previouslyrose pathology research hagily been fo- poor choices for USDA Zone 8. In contrast, Cercospora leaf
cused on black spot and little if anyaet has been made to  spot was not found on Flower Carpet® in an earlier study con-
assess the importance of or to develop control strategies forducted near Montgome#L (5). In a cooler and drier climate
Cercospora leaf spdtvhile Clendeneret al. (5) noted that where Cercospora leaf spot may be less of a threat, both of
Cercospora leaf spot caused relatively minor damage, thethese roses also may have relatively few disease problems and
level of leaf spotting and premature defoliation attributed to may be more attractive. ‘Therese Bugnet’ proved susceptible
Cercospora leaf spot that was seen here was quite similar tato Cercospora leaf spot and powdery mildew but also failed to
the damage seen on black spot-susceptible rose selectionslower and was invasivélthoughR. wichuranahas the best
In addition, reductions in plant growth similar to those pre- overall disease resistance package of all the rose selections,

viously noted on black spot-damaged roses by Bateh sparse flower buds and an extremely invasive growth habit
(3) were also noted for those selections thdesed signifi- make this rose a poor choice except for right-of-way or other
cant leaf spotting and premature defoliation. non-landscape uses.

Considerable diérences in susceptibility to black spot Noticeable symptoms of Cercospora leaf spot were not

were noted among the rose selections. Some roses provedound on ‘Betty Prigt Bonica®, Cherry Meidilan®, First
nearly immune to black spot, while otherfeuéd heavy spot-  Light™, Kent®, Jeepers Creep#, Lilian Austin™, Livin’

ting of the leaves and premature defoliation. Few if any symp- Easy™, ‘Madame Hardy’, ‘Nearlyvild’, ‘Nozomf’, Butter-

toms of black spot were seen on Carefree Deltghilower fly rose, Ralphs Creepée, Raveri™, Royal Bonic®, ‘Sea
Carpe®, White Flower Carp@, Fire Meidilan®, Fuchsia Foam’, Sevillan&, and Sweet Charidt, as well as Ice
Meidiland®, Happy Trails™, ‘Petite Pink Scotch’, Polar Meidiland®, Mystic Meidilan®, Red Cascad¥, ‘Pink Pet’,

Ice™, R. wichurang ‘The Fairy’, and ‘Therese Bugnet’ but ~ ‘Hansa’, and ‘Pink Grootendorst'.

all were damaged to some extent by Cercospora leaf spot. As previously reported by Bowest al. (3), rose growth
Buildup of black spot on the shrub rose selections Ice may be slowed by severe black spot-related leaf spotting and
Meidiland®, Mystic Meidilan®, Red Cascad¥, and ‘Pink premature defoliation. In this stydgymilar reductions in plant
Pet’ as well as the rugosa roses ‘Hansa’' and ‘Pink growth were also linked to damaging outbreaks of Cercospora
Grootendorst’ was much slower than the pace of disease de-Heaf spot.With both diseases, reductions in growth were
velopment on most of the remaining rose selections. Since greater for the more susceptible rose selections than for those
the season-end defoliation levels for all of the above roses, with partial resistance to either black spot or Cercospora leaf
when left untreated, ranged from nearly 25 to 50%, monthly spot. Plant growth, especially that of the black spot- or
fungicide treatments would be required in the Coastal South Cercospora leaf spot-susceptible cultivars, was greatly en-
and probably in the remainderAfibama to main optimum hanced by fungicide input$ypically, the Gl for the black
plant health. In regions of the Unitethfes where black spot  spot- and Cercospora leaf spot-susceptible rose selections
is less damaging, fungicide inputs may not be needed towas higher for the plants treated with a fungicide on a two-
maintain the beauty and vigor of these roses in the landscapethan on a fouwveek schedule. For many of the disease-resis-

‘Betty Prior, Bonica®, Cherry Meidilan®, First Light™, tant roses, the Gl for plants sprayed on a two-andvieek
Kent™, Jeepers Creegdy, Livin’ Easy™, ‘Madame Hardy’, schedule with chlorothalonil often were not appreciably dif-
‘Nearly Wild’, ‘Nozomi’, Butterfly rose, Ralpts Creepe, ferent. Boweret al. (3) also noted that the number of flow-
Raveri™, Royal Bonic®, ‘Sea Foam’, Sevillarf¥, and ers on several hybrid tea cultivars declined as the severity of
Sweet Charidt were highly susceptible to black spot. Of black spot increased.
these, Jeepers CreepérLilian Austin™, ‘Nozomi’, and Fungicide treatments not only failed to appreciably increase

Ralph’s Creepe™ proved so sensitive to this disease that leaf retention but also damaged the leaves on Knock'Out
weekly fungicide treatments would be required to maintain and Double Delight'. Leaf loss on Knock Ot appeared
healthy and vigorous selections of these rose selections into be related more to chlorothalonil phytotoxicity and/or heat-
Alabama landscapes. related stress than to black spot. Chlorothalonil-sensitive
While little if any black spot was found on Carefree De- cultivars also included First Light, Flower Carped,
light™, Flower Carpet®White Flower Carpet®, Fire  ‘Hansa’, Happyfrails™, Magic Carpe®, Mystic Meidiland,
Meidiland®, Fuchsia Meidiland®, Hapyails™, ‘Petite Pink ‘Nozomi’, and Ravef.
Scotch’, Polar Ice™R. wichurang ‘The Fairy’, and ‘Therese Historically, black spot, and to a lesser extent other dis-
Bugnet', all of these roses gaifed from moderate to heavy  eases have often heavily damaged roses in landscapes across
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Alabama. Intensive fungicide programs, which are often re-

14. Meilland, A.A. 1983. Rose plant — Meidomonac varietynited

quired to control black spot and maintain plant health, have States Patent. Plant. PP5105. 2 pp.

discouraged the installation of roses in residential and com-

15. Meilland,A.A. 1987. Rose plant — Meipoque varigtnited Sates

mercial landscape§he disease-resistant shrub and ground Patent. Plant. PP5956. 2 pp.
roses, such as those described in this report, have the poten- 16. Meilland,A.A. 1988. Rose plant —Meigekanu varietiited Sates
tial to greatly broaden the market for these colorful, versa- Patent. Plant. PP6384. 2 pp.

tile, and sometimes fragrant plants acrlsdama.
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