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Objectives
1. Determine whether fall urea/defoliant treatment predisposes deciduous nursery stock to Phytophthora syringae
2. Determine the best timing of applying urea and Cu-EDTA to prevent and control Phytophthora syringae in relation to pathogen inoculation time.

3. Determine the best timing of applying Aliette to prevent and control Phytophthora syringae in relation to pathogen inoculation time.

4. Determine whether the degree of plant dormancy influences infection Phytophthora syringae.

Experimental Procedure

Plants material

Pear (Pyrus communis) OHF-97 rootstocks were planted into containers containing a mixture of firbark, peat moss, and pumice (1:1:1) in late June (June 21, 2003).  The plants were grown in a lathhouse at OSU and trained to a single stem. During this period, the plants were fertigated with 200 ppm N using Plantex® 20-20-20 with micronutrients (Plantex Corp., Ontario, Canada) once a week, from 6 June to Sep 5, 2003.  

Phytophthora syringae isolation

Stock cultures of P. syringae were maintained on V8 juice agar medium at 20 o C in the dark.  For preparation of V8 juice agar, calcium carbonate (4 g) was added to 340 ml of V8 juice and filter through cheese cloth.  One hundred ml of V8 juice was used to prepare the medium and then 17g of agar and 900ml of distilled water added before autoclaving (121o C, 20 min).  Fresh cultures were prepared by transferring agar plugs to plates containing V8 agar which were then incubated at 20 o C.

Wound inoculation test

Phytophthora syringae (isolated from kalmia by USDA) grown on V-8 agar medium was used to inoculate all trees.  Four-mm-diameter disks taken from the actively growing margin of 7-to10-day-old colonies on V-8 juice agar were placed into wound made with cork borer on the stem of each tree to the depth of the cambium. Wound was wrapped with paraffin paper. After all applications, disease development as the length of lesion was measured eight weeks after inoculation.

Experiment 1:
(Objective 1, 2)
Each of five plants was applied with single sprays of either urea (3%) + Cu-EDTA (1%) (U/D treatment) on Oct 13 and Nov 13, 2003 or water as control.  On November 20, 2003, three senescing leaves were selected and hand defoliated.  In addition, the stem of the same tree was also wounded using a 4 mm diameter cork borer.  Inoculation with the V8 agar and pathogen to the leaf scars and wounds were made on the same day and 2 weeks after hand defoliation and wounding.  

Results

Table1. Effect of U/D application timing in relation to leaf scar age on P syringae infection  
	Chemical application date
	Treatment


	Percentage of infected  

leaf scar*
	Average lesion size on fresh leaf scar** (cm)

	
	
	Fresh leaf scar
	2 week old

 leaf scar
	

	October 5
	Water
	0
	0
	0

	
	Urea (3%) +Cu-EDTA (1%)
	20
	0
	1.2

	November 13
	Water
	60
	0
	0.5

	
	Urea (3%) +Cu-EDTA (1%)
	20
	0
	0.5


*Calculated from 5 leaf scar

** Average from only symptomatic leaf scar
Table2. Effect of U/D application timing in relation to wounding age on P syringae infection

	Chemical application date
	Treatment


	Percentage of infected

Wound on stem*
	Average extended lesion size on fresh wound (cm)

	
	
	Fresh wound
	2 week old wound
	

	October 5
	Water
	100
	0
	1.5

	
	Urea (3%) +Cu-EDTA (1%)
	100
	0
	1.2

	November 13
	Water
	100
	0
	1.1

	
	Urea (3%) +Cu-EDTA (1%)
	100
	0
	2.3


*Calculated from 5 wound

Pathogen caused extended lesion when inoculated to either fresh leaf scar or fresh wound but there were no extended lesions when inoculated on either leaf scar or wound two week after hand defoliation or wounding.  The data suggested that healing of the leaf scar and wound prevented pathogen infection. On inoculated stem, the late U/D treatment showed larger lesions compared with early U/D treatment and control. However, the relationship between U/D treatment and lesion size is not clear on leaf scar.  
Experiment 2: (Objective 3, 4) Effect of urea, Cu-EDTA, and Aliette on P syringae infection
Plants were divided into two sets and each of five plants sprayed with either urea (3%) (U), Cu-EDTA (1%) (Cu),  Aliette (6g/l) (A), urea (3%) +Cu-EDTA (1%) (U/D),  urea (3%) + Aliette (6g/l) (UA),  Cu-EDTA (1%) + Aliette (6g/l) (CuA), urea (3%) +Cu-EDTA (1%) + Aliette (6g/l) (UCuA), or  water as a control in early October (October 5, 2003) and late November (November 13, 2003).   Inoculation with P. syringae was made 1 week after chemical application in each set.  Three wounds per plant were made:  two wounds were inoculated with the pathogen and the last wound was inoculation with V8 agar to serve as control. 

Results

Pathogen caused smaller lesions in all October treatments compared to all November treatments.  In October treated plants, lesion size was similar among all treatments. However, in November, plants treated with U, Cu, U/Cu showed larger lesions than the control (figure 1).  This data suggested that not only chemicals involved in increasing lesion size but also environmental conditions may be involved in disease development because in late fall the weather was colder and wetter that is favorable for P. syringae infection.  Lesion extension from inoculation was prevented by applying Aliette (6g/l) 1 week before inoculation.  
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Figure 1.  Effect of chemicals on preventing the extended lesion on OHF 97 pear caused by direct inoculation of the cambium made 1 week after chemical application.

Experiment 3: (Objective 4) Stage of plant growth and Phytophthora syringae infection 
Plants were divided into two sets. One set was kept in lathhouse (LH) until the end of experiment and the other set was moved to greenhouse (GH, 16h/8h light/dark) one week before starting the experiment and kept in the greenhouse until the end of the experiment.  Each of five plants was inoculated at two week intervals from October 7, 2003 to December 9, 2003.  

Result
Plants in the greenhouse showed smaller lesion sizes than plants in the lathhouse over the experimental period. The lesion sizes on the plants in lathhouse increased over the period of the experiment (figure 2), suggesting that the cause of the disease progression was not due to the growth status of the plants but due to differences in the environment.   
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Figure 2. Lesion sizes of plants kept in greenhouse and lathhouse over the period of experiment at different inoculation time.
Conclusion
1. Healing of leaf scar and wound on the plants reduces P. syringae infection;
2. November application of Urea and/or CuEDTA caused greater lesions than the October treatments;
3. Aliette application 1 week before inoculation was effective in controlling P. syringae infection;
4. Disease infection increases with later treatment dates under natural conditions in the fall.

