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Research Objectives

1. Investigate the influence of specific crab apple cultivars on the management of disease

caused by Phytophthora syringae.

2. To evaluate various fungicide applications on preventing foliar Phytophthora disease on

nursery grown  Malus, Pyrus, and Rhododendron.
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Project Background & Justification:

Phytophthora syringae is a significant disease of flowering pears, crab apples, and
Rhododendrons.  This fungus-like pathogen causes stem cankers on trees and leaf blight and shoot

dieback of rhododendrons during the dormant season.  Phytopthora citricola is a pathogen in

Oregon that causes leaf and shoot blight of Rhododendron, but it is active during the summer. 
Using these two pathogens, recent studies at the North Willamette Research & Extension Center
have shown that foliar sprays and substrate drench applications of fosetyl-Al (Aliette) and

phosphorus acid (Fosphite, Magellan, Biophos) are effective controls for the hosts Rhododendron

‘Nova Zembla’ and Pyrus calleryana ‘Chanticleer’.  In addition, Rhododendron leaf spot disease
was reduced with Stature DM, Ranman, and Insignia.  A preliminary trial showed that post-wound
applications of Stature DM was very effective in preventing disease.  Further studies are needed to

determine the effective use of fungicides in preventing foliar Phytophthora.
 While a few fungicides have been found useful for some nursery crops, no effective control

has been found for the host Malus ‘Spring Snow’.  Shade tree growers are still having difficultly in

controlling stem canker on certain Malus cultivars.  Disease susceptibility and fungicide interaction
between crab apple cultivars have not been evaluated during the course of the previous studies.  

Materials and Methods

Crab Apple Study

A research block of container-grown trees was established at the North Willamette Research

and Extension Center, Aurora, Oregon.  The eight Malus tree cultivars used for this study were
‘Dolgo’, ‘Robinson’, ‘Floribunda’, ‘Adams’, ‘Praire Fire’, ‘Snowdrift’, ‘Schmidt Cutleaf’, and ‘Red
Jade’. Project plants were potted in early March from bare root stock.  A total of 240 trees were
potted into #7 size containers using a Douglas-fir based substrate and grown under a retractable roof
structure.  Irrigation was applied with micro-spray sprinklers located at the container substrate
surface of each tree.  Leaves attached to the main stem and side-shoots were removed to a height of
three feet.

The trees were arranged into five treatment groups by randomly selecting six trees from each
cultivar.  All spray treatments (Table 1) were all done with a CO2 backpack sprayer set to about 35
psi and a double head boom at 12” spacing with hollow cone TXVS-18 spray nozzles and based on
420 sq. ft. total for each treatment plot.  Plastic curtains hung from overhead wires were used to
separate treatments for spray applications.  Fungicide treatments consisted of the following: The
drench solution was applied using a graduated cylinder and with each tree received 1500mls of

solution.  The trees were challenged with Phytopthora syringae on December 12, 2005.  Each
inoculation site was wounded with an irrigation punch, which removes a 2mm diameter circular
piece of bark, and then sprayed with distilled water.  A 0.5cm x 1.0cm mycelium agar piece was
placed onto the wound, so that the top side of the agar contacted the stem and then wrapped tightly
with parafilm to keep the site from drying out.  The trees were kept in a semi-controlled environment
(retractable-roof greenhouse) for an incubation period of 50 days.  Stem cankers were measured by
length and recorded for analysis.
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Flowering Pear Study

The host plots for Pyrus calleryana ‘Chanticleer’ were established in a similar manner as
the crab apple study.  A total of  90 trees were randomly divided into nine treatment groups (Table

2).  The spray and drench treatments were conducted as described in the Malus study except that the
plot size was 70 sq. ft. and treatments #7 and #8 were applied after the trees were wounded.  All of

the host trees were wounded one day before inoculation with P. syringae on December 6, 2005. 
Inoculation and canker development evaluation were done as described in the previous study.

Rhododendron Studies

Two studies were conducted to evaluate the efficacy of five fungicides (Table 3, 4, 5) for

control of Phytophthora syringae during the winter and P. citricola during the summer.  A total of

80 Rhododendron ‘Nova Zembla’ selected from a crop of #1 size plants were used for the winter

study, and 80 # 3 size Rhododendron ‘Unique’ plants were used for the summer study.  These host
plants were grown at the North Willamette Research & Extension Center fungicide-free for at least
14 months prior to this trial.  They were top-dressed with Osmocote 18-6-12 and grown under a
retractable roof structure with overhead irrigation.

The plants were randomly divided into eight treatment groups.  Fungicide applications were
made as described for the crab apples, except spray and drench rates were modified according to plot

and container size.  Winter treated R.‘Nova Zembla’ were challenged with P. syringae on December

6, 2005, while the summer treated R. ‘Unique’ were challenged with P. citricola on June 29, 2006. 
Leaf inoculations were performed using a push wound made near mid vein and the wound misted
with de-ionized water.  A small , white plastic cap filled with moist cotton was used to hold the
inoculum directly over the wound and keep moisture in.  The cap was held in place on the leaf by
using a metal hair clip which was bent slightly to ensure an even pressure on the cap and good
contact with the leaf.  The caps were kept in place for five days then removed.  Stem lesions from the
winter study were measured by hand, while the summer lesions were placed on a flatbed scanner and
lesion area determined using computer software (Assess®).

Results and Discussion

Crab Apple Study

The results of this study showed that drench applications of Aliette or Magellan worked

better than spray applications in reducing stem canker caused by Phytophthora syringae on various
flowering crabapple cultivars (Table 1).  No real differences were observed between the two
fungicides used for  this study.  There were some differences in cultivar response to the treatments
and which can be categorized into three groups.  The first group (Adams, Prairie Fire, Robinson)
showed only fair disease control (50 to 70 percent) with spray applications and good control (80 to
85 percent) with the drench applications.  The next group (Floribunda, Red Jade, Schmidt Cutleaf,
Snowdrift) responded the least to the fungicide treatments with the drench applications being fair
and the spray treatments being poor (<50 percent) in reducing stem canker length.  Both the drench
and spray applications showed very good (86 to 95 percent) control on the cultivar ‘Dolgo’.  No
phytotoxicity was observed during this study.
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Table1.  Summary of results for efficacy of fungicides to control P. syringae stem cankers on eight

cultivars of Malus, NWREC, 2006.  Z

Treatment
and

rate/100
gal

Mean Disease Stem Canker Length  (mm)Y

<percent control>

Adams Dolgo Floribunda Prairie
Fire

Red Jade Robinson Schmidt
Cutleaf

Snowdrift

Aliette
Drench
5.0 lbs

5.4a X

<83>
5.4a
<91>

10.9a
<75>

7.9a
<80>

21.9ab
<62>

7.2a
<82>

16.8a
<72>

15.0a
<69>

Magellan
Drench
64 oz 

5.4a
<83>

5.1a
<92>

10.7a
<76>

6.5a
<84>

16.5a
<71>

6.0a
<85>

11.2a
<82>

14.8a
<69>

Aliette
Spray
12.8 oz 

9.0ab
<72>

6.5a
<89>

33.0b
<25>

12.9ab
<67>

30.0bc
<48>

12.9b
<68>

29.8b
<51>

29.1b
<39>

Magellan
Spray
12 oz 

9.8b
<70>

7.0a
<88>

27.0b
<39>

19.1b
<52>

34.6c
<40>

12.8b
<68>

31.9b
<48>

28.6b
<40>

Untreated 32.5c
<0>

60.9b
<0>

44.1c
<0>

39.6c
<0>

57.2d
<0>

40.1c
<0>

60.9c
<0>

47.9c
<0>

 Treatments applied on 10/5/05 & 11/10/05.Z

 Mean Disease Stem Canker Length(mm) determined on 24 January, 2006. Y

 Column mean numbers followed by the same letter are not significantly different (Alpha = 0.05) asX

determined by Fisher’s LSD multiple-comparison test (NCSS, 2004).

Flowering Pear Study

Good to very good control of Phytophtora syringae stem canker on flowering pear was
achieved with the fungicides Aliette and Magellan whether applied as a spray or drench (Table 2). 
These results are consistent with previous studies conducted at NWREC.  Stature DM only provided
fair control when applied as a pre- or post-wound spray treatment.  Fore gave no control of this
disease under the conditions of this study.  No phytotoxicity was observed with any of the
treatments.
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Table 2.  Summary of results for efficacy of fungicides to control P. syringae stem cankers on Pyrus
calleryana ‘Chanticleer’ , NWREC, 2006.

Treatment and rate/100 gal
Application

Type
Application

Date (s)
Mean Disease Stem

Canker Length (mm)  Z

Percent
Control

Magellan 64 oz Spray 10/5/05 &
11/10/05

4.0a 90Y

Aliette 5.0 lbs Spray 10/5/05 &
11/10/05

4.4ab 89

Aliette 12.8 oz Drench 10/5/05 &
11/10/05

7.3abc 82

Magellan 12 oz Drench 10/5/05 &
11/10/05

7.8abc 81

Stature DM 12.8 oz Spray
Post-Wound

12/05/05 11.1bc 72

Stature DM 12.8 oz Spray 11/30/05 13.8c 66

Untreated NA 40.3d 0

Fore 1.5 lbs Spray
Post-Wound

12/05/05 40.8d 0

Fore 1.5 lbs Spray 11/30/05 46.3d 0

 Mean Disease Stem Canker Length(mm) determined on 24 January, 2006. Z

 Column mean numbers followed by the same letter are not significantly different (Alpha = 0.05) asY

determined by Fisher’s LSD multiple-comparison test (NCSS, 2004).

Rhododendron Studies

The results from the Rhododendron trials showed significant differences between fungicide
efficacy, but these differences were not consistent between the two studies.  Stature DM showed

excellent control of leaf lesion on Rhododendron ‘Nova Zembla’ caused by Phytophthora syringae
(Table 3).  It is interesting to note that none of the other treatments provided any control of leaf
lesion disease symptoms.  Table 4 shows that stem canker length was significantly reduced under the
Stature DM treatment by a fair amount and also shows that Magellan and Aliette had better activity
on reducing stem canker length when compared to leaf lesion reduction.  Efficacy of Stature DM,

Insignia, and Ranman was very poor for P. citricola during the summer (Table 5).  On the other
hand, drenches of Magellan and Aliette showed good results for control of leaf leasions on

Rhododendron ‘Unique’.  Spray treatments by Aliette and Magellan were onl was A total of 80
selected from a crop of #1 size plants were gave only fair control.  No phytotoxicity symptoms werre
observed with any of the fungicides used. 
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Table 3.  Summary of results for efficacy of fungicides to control P. syringae leaf lesions on
Rhododendron ‘Nova Zembla’, NWREC, 2006.

Treatment and rate/100 gal Application
Type

Application Date
Mean Disease
Leaf Lesion

Diameter (mm)  Z

Percent
Control

Stature DM 12.8 oz Spray 11/30/05 0a 100Y

Ranman 6 oz Spray 11/30/05 18.2b 19

Untreated NA 22.4bc 0

Insignia 40 oz Spray 11/30/05 23.0bcd 0

Magellan 64 oz Spray 10/5/05 & 11/10/05 24.4bcd 0

Aliette 12.8 oz Drench 10/5/05 & 11/10/05 24.73bcd 0

Aliette 5.0 lbs Spray 10/5/05 & 11/10/05 26.2cd 0

Magellan 12 oz Drench 10/5/05 & 11/10/05 30.42d 0

 Mean Disease Leaf Lesion Diameter (mm) determined on 24 January, 2006. Z

 Column mean numbers followed by the same letter are not significantly different (Alpha = 0.05) asY

determined by Fisher’s LSD multiple-comparison test (NCSS, 2004).

Table 4.  Summary of results for efficacy of fungicides to control P. syringae stem canker on

Rhododendron ‘Nova Zembla’, NWREC, 2006.

Treatment and rate/100 gal Application
Type

Application Date
Mean Disease
Stem Canker

Length (mm)  Z

Percent
Control

Stature DM 12.8 oz Spray 11/30/05 11.01a 78

Aliette 12.8 oz Drench 10/5/05 & 11/10/05 20.56ab 59

Aliette 5.0 lbs Spray 10/5/05 & 11/10/05 21.89abc 57

Magellan 12 oz Drench 10/5/05 & 11/10/05 22.39abc 56

Ranman 6 oz Spray 11/30/05 33.46bcd 34

Magellan 64 oz Spray 10/5/05 & 11/10/05 36.06cde 29

Insignia 40 oz Spray 11/30/05 44.98de 11

Untreated NA 50.59e 0

 Mean Disease Stem Canker Length (mm) determined on 24 January, 2006. Z

 Column mean numbers followed by the same letter are not significantly different (Alpha = 0.05) asY

determined by Fisher’s LSD multiple-comparison test (NCSS, 2004).
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Table 5.  Summary of results for efficacy of fungicides to control P. citricola on Rhododendron
‘Unique’, NWREC, 2006.

Treatment and rate/100 gal Application
Type

Application Date 
Mean Disease
Leaf Lesion
Area (cm )  2 Z

Percent
Control

Aliette 12.8 oz Drench 6/13/06 1.28a  89Y

Magellan 12 oz Drench 6/13/06 2.04ab 83

Magellan 64 oz Spray 6/13/06 4.09bc 66

Aliette 5.0 lbs Spray 6/13/06 5.12c 57

Insignia 40 oz Spray 6/13/06 &
6/27/06

9.63d 19

Stature DM 12.8 oz Spray 6/13/06 &
6/27/06

10.46d 12

Ranman 6 oz Spray 6/13/06 &
6/27/06

11.34d 5

Untreated NA 11.94d 0

 Mean Disease Leaf Lesion Area (cm ) determined on 5 July, 2006 using Assess: Image AnalysisZ 2

Software for Plant Disease Quantification (APS, 2002). 
 Column mean numbers followed by the same letter are not significantly different (Alpha = 0.05) asY

determined by Fisher’s LSD multiple-comparison test (NCSS, 2004).


