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ABSTRACT - - Twenty taxa of dogwood including cultivars of
kousa dogwood (C. kousa) and hybrids between flowering and kousa
dogwoods were eval uated for susceptibility to dogwood ant hracnose
(Discula destructiva) and powdery m | dew (M crosphaera pul chra).
Trees were grown under the canopy of a native stand of flowering
dogwoods that were infected with both diseases. Experinental trees
were al so inoculated artificially with spores of D. destructiva.
None of the taxa were found to be imune to dogwood ant hracnose,
yet there was a considerable range in resistance to the disease.
C. kousa 'Steeple', a clone of C kousa 'MIlky Wy', C X
Stardust, C x Stellar Pink", and C. x Galaxy"" were found to be
resistant to dogwood anthracnose as indicated by < 1% of total |eaf
area affected, 100% survival through the follow ng spring, and no
detection of the disease in woody tissue. The C  kousa cultivars
"WIlf Eyes', 'Moonbeanmi, and 'Autumm Rose' and seedlings of C
florida were found to be highly susceptible with 100% of the total
| eaf area affected and 100% nortality by the following spring. The
other taxa were found to be internediate in susceptibility to D
destructiva. Only 5 of the taxa: C. kousa 'Elizabeth Lustgarten'
and 'Steeple’ and the hybrids C. x stardust™, C. X Constellation™,
and C. x Ruth Ellen" showed infection by M pulchra.

Under favorable disease conditions, D. destructiva can be an
aggr essi ve gat hogen of flowering and nmountain (C nuttallii)
dogwoods. ince early accounts of the disease in the late 1970s
(Daughtrey and Hi bben, 1983), dogwood anthracnose has spread
t hroughout nuch of the Northeastern and Northwestern United States
and has caused extensive nortality in sone areas (H bben and
MArdl e, 1992). _ _

Eval uation of different species of dogwods has shown
consi derabl e variation in susceptibility to D destructiva (Wndham
and Trigiano, 1993). Kousa dogwood has generally been found to be
nore resistant to dogwood anthracnose than is flowering dogwood
(Hol mes and H bben, ~1989; Santanour, et al., 1989); ~ however,
variations in resistance anong taxa of kousa dogwood have been
noted. For exanple, Wndham and Trigiano (1993) reported that one
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sel ection of kousa dogwood (C. kousa var. chinensis) was relatively
susceptible to D destructiva while another unnaned selection of
kousa was found to be resistant. | dentification of taxa of kousa
dogwood and related hybrids with greater resistance to dogwood
anthracnose woul d provide valuable information for selecting
di sease resistant dogwoods for planting in areas where the disease
is preval ent.

Powdery m | dews can also be a comon di seases on dogwoods.
Al t hough powdery m | dews generally occur late in the grow ng season
and sel dom cause nortality, powdery mldew fungi are obligate
parasites that can cause stunted, distorted growth and can be
undesirabl e aesthetically. | dentification and selection of taxa
with natural resistance to powdery mldews would aid in mnimzing
this problemin the |andscape.

Kousa dogwood is a popular, |arge-bracted dogwood val ued as an
i mportant | andscape pl ant (Jaynes et al., 1993). There are
currently over 80 cultivars of kousa dogwood that have been
selected primarily for ornanmental characteristics (Jaynes et al
1993: Santanour and MArdle, 1985; Wakefield, 1990). Selections of
hybrids between C. florida and C. kousa have al so been made
(Orton, 1993). Little informati on, however, is avail able on
variations in disease resistance anong these plants.

The objective of this project was to evaluate 20 different
taxa of dogwood including cultivars of C. kousa and hybrids between
C. florida and C. kousa for resistance to dogwood anthracnose and
powdery m | dew.

MATERI ALS AND METHCDS

Plants were propagated in 1992. Kousa dogwoods and hybrids
bet ween flowering and kousa do?mood_mere grafted onto seedling
root st ocks of kousa dogwood. FI oweri ng dogwoods were grown from
seed. Cultivars of kousa dogwood included: 'Autumm Rose', 'Big

Appl e', "China Grl", "Elizabeth Lustgarten', ‘Gay Head',
"G eensl eeves', “Julian', "MIky way', "MIky way Select',
' Mbonbeant (P.P. No. 3482), '"Steeple', 'Tenple Xewel', and
"Wl feyes’ syn. ' Princeton Variegated' ). See Jaynes, et al..
(1993), Oton (1993) and Santanour and MArdle (1985) for cultivar
descripti ons. The cultivar designation 'MIlky Wy' does not
necessarily represent an individual clone (Oton, 1991). "M I ky

Way' is a cultivar nanme given to a group of seedlings grown from
open pollinated sources. Since that time, 'MIky Wy has becone
a common plant in the nursery industry and is propagated by sexual
and asexual means resulting in an anbi guous cultivar designation
describing variable genotypes. The 'MIky Wy' cultivars included
in this experiment were clonal and were propaqated froma single
"M I ky Way' tree. Simlarly, '"MIlky Way Select', is a clona
sel ection made from seedlings of 'MIky Wy (Jaynes, et al.
1993). Hybrids between flowering and kousa dogwoods i ncl uded:
Aurora (C. x 'Rutban', P.P. No. 7205), Constellation (C X
"Rutcan', P.P. No. 7210), Galaxy"' (C. x 'Rutdan', P.P. No. 7204),
Ruth Ellen™ (C. x 'Rutlan', P.P. No. 7732), stardust™ (C X
"Ruftan', P.P. No. 7206), and Stellar pink™ (C. x 'Rutgan', P.P.
No. 7207). See Oton (1993) for descriptions. I n addition
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seedlings of flowering dogwod were included for conparison

On May 11, 1993 the plants were noved to the US Forest
Service, Bent Creek Experinental Forest, Asheville, NC and pl aced
in a mxed hardwood forest beneath the canopy of a grove of native
fl owering dogwoods that were infected with D destructiva and M
pul chra. The containerized plants were arranged in a conpletely
random zed design, with 3 - 4 replicate trees. Photosynthetically
active radiation was approximtely 10 - 15% of full sunlight as
nmeasure wth a quantum sensor (LI-COR, inc., Lincoln, Neb.).

In addition to naturally occurring inoculum the plants were
artificially inoculated with a suspension of dogwood anthracnose
spores (conidia) in water applied with a hand hel d sprayer on May
27, 1993 and June 24, 1993 with 10,000 and 20, 000 sporeseml’’,
respectively. Spores were obtained from infected flowering
dogwoods growi ng at the Bent Creek Experinental Forest.

Plants were periodically rated for disease severity throughout
the growi ng season. Ratings included visual estinmates of 1) the
percentage of |eaves showi ng synptons per plant (P) and 2) average
percent of |eaf area affected on diseased |eaves (L). The product
of these two factors (PXL) which provides an estimate of the
percent of total |eaf area affected per plant.

Infection by D destructiva was confirnmed on synptonatic
ti ssue based on norphol ogy of acervuli and conidia (Redlin, 1991).
Leaf sanples were examned during the growi ng season in 1993 while
twigs sanples were examned in Spring 1994, | f acervuli were not
present on synptomatic tissue, sanples were placed on wet towels in
pl astic boxes in an incubator at 20C to i nduce sporul ation.

| dentification of the powdery m|dew was confirmed based on
t he norphol ogy of the cleistothecia, conidia, and host specificity
(Braun, 1987; Farr et al., 1989). Synptomatic | eaves were
igééected and exam ned periodically during Cctober and Novenber

Plants were overwintered in a structure covered wth
pol ypropyl ene fabric. On January 31, 1994 the plants were noved
Into a heated greenhouse at day / night tenperatures of 24C (75F)
| 18C (65F? to force growh and to evaluate survival and shoot
infection for dogwood anthracnose.

RESULTS AND DI SCUSSI ON

Dogwood ant hracnose. By the end of Cctober, all plants
eventual | y devel oped synptons of dogwood ant hracnose (Table 1.).
The kousa dogwood cultivars 'Wlf Eyes', 'Monbeani, and 'Autumm

Rose’ and the flowering dogwood seedlings were found to be highly
susceptible wth 100% of the total |eaf area affected per plant.
These susceptible plants were typically infected early and suffered
fromrapid spread of the disease. Plant survival in Fall 1993 for
"Wl f Eyes', 'Monbeam, 'Autum Rose', and C. florida was 0, O,
33, and 0% respectively. Dogwood ant hracnose was confirmed on
| eaves of all of these taxa. Fol | owi ng overwi ntering, there were
no surviving plants of these four taxa and dogwood anthracnose was
confirmed in-stems of all taxa except flowering dogwood which was
severely deconposed. The cultivars 'Steeple', stardust™, Stellar
Pink", "MIlky Wy', and Galaxy" were found to be resistant to
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dogwood anthracnose as indicated by < 1% of total |eaf area
affected, 100% survival through the follow ng spring, and no
detection of the disease in stemtissue. The remaining cultivars
including "MIky Wy Select', 'Gy Head',6 constellation®, 'Julian’,
'Tenple Jewel', 'Elizabeth Lustgarten', 'Big Apple', Aurora“,
"China Grl', Ruth Ellen', and 'Geensleeves' were found to be
intermediate in resistance. o

In addition to D. destructiva, fungi in the (genera
Col l etotrichum Phonopsis, and Aternaria were routinely found on
dead twigs, but were believed to be either saprophytic or
facultative parasites.

Powdery mldew. Powdery mldew was first observed in earl

Sept enber on sone cultivars and appeared to result from natura
inocula from native flowering dogvvood w th powdery mldew in the
experimental area. By late Cctober, 5 taxa including 'Elizabeth
Lustgarten', ' St ee|ol e', Stardust™, Constellation", and Ruth Ellen™
were infected (Table 2 Three of the hybrid cultivars (stardust™,
Constellation', and Ruth Ellen") were nost heavily infected with
over 70% of the total |eaf area affected per plant. No data was
collected for 'Autumm Rose', 'Monbeam, 'WIlf Eyes', or flowering
dogwood because they were severely defoliated or dead by that tinme.
The disease organism was identified as M crosphaera pul chra.
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Table 1: Disease severity ratings, survival, and patoghen confirmation for cultivars of C kousa (Ck.), C kousa x C.frorida (C x) hybrids, and C.
florida (C.f.) subjected to Discula destructiva. Disease severity ratings include percent of leaves infected per plant (P), average percent of area
affected on infected leaves (L), and percent of total leaf area affected per plant (PxL).

Disease Severity, Oct. 20, 1993 Survival (%) Disease Confirmation
Taxa P L PXL Fall 1993 Spring 1994 Leaves Stem
C. k. ‘Steeple 10 5 0 100 100 + -
C. x Stardust™ 7 7 | 100 100 + -
C. x Stellar Pink™ 12 5 l 100 100 + -
C. k. ‘Milky Way’ 8 7 ! 100 100 - -
C. k. ‘Milky Way Sdlect’ 15 5 1 100 66 - +
C. x Galaxy™ 20 5 | 100 100 + -
C.k. '‘Gay Head 30 8 2 100 33 + +
C. x Constellation™ 38 7 3 100 33 + +
C. k. “Julian’ 35 10 3 100 50 - +
C.k ‘Temple Jewe’ 35 15 6 100 66 - +
C. k. ‘Elizabeth Lustgarten’ 95 15 14 100 100 +
C. k. ‘Big Apple 96 25 24 100 75 - -
C. x Aurora™ 52 38 35 100 66 + -
C. k. ‘China Girl’ 53 40 35 66 66 - +
C. x Ruth Ellen™ 62 40 37 66 33 + +
C. k. ‘Greensleves 100 55 55 66 33 + +
C. k. ‘Autumn Rosg 100 100 100 33 0 + +
C. k. “Moonbeam’ 100 100 100 0 0 + +
C. florida 100 100 100 0 0 + -
C. k. ‘Wolf Eyes 100 100 100 0 0 + +
LSD, o 37 40 42 45 71 N/A N/A

‘PxL was calculated as the mean of the products of P and L fo r eaarily equal PxL.



Table 2: Disease severity ratings including: percent of leaves infected per plant (P), average percent of leaf
area affected on infected leaves (L), and percent of total leaf area affected per plant (PxL) for powdery mildew
evaluated on 20 taxa of dogwoods during a 1993.

Diseaes Severity, Oct. 25, 1993

Taxa P L PxL
C. x Stellar Pink™ 0 0 0
C. k. ‘Milky Way Sdlect’ 0 0 0
C. k. Milky Way' 0 0 0
C. X. Galaxy™ 0 0 0
C. k. ‘Gay Head' 0 0 0
C. k. ‘Julian’ 0 0 0
C.k. ‘Temple Jewe’ 0 0 0
C.k.‘Big Apple 0 0 0
C. X Aurora™ 0 0 0
C.k.'China Girl 0 0 0
C. k. ‘Greendeves 0 0 0
C. k. 'Elisabeth Lustgarten’ 7 10 1
C. k. ‘Steeple 40 20 12
C. x Stardust™ 95 75 71
C. x Constellation™ 100 90 90
C. x Ruth Ellen™ 100 98 98
LSD, 45 18 9 8

PxL was calculated as the mean of the products of P and L for each replicate. For that reason, the product of the
mean P and mean L will not necessarily equal PxL.
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