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Dodine: Syllit            







Old contact fungicides: 
      

Dodine 

Benzimidazoles 

SBIs or DMIs 

QoIs or Strobilurins 

SDHIs 

Unclassified 

Unkown 



Old contact fungicides: mancozeb, Polyram, captan 

     copper, sulfur, lime-sulfur 

Dodine 

Benzimidazoles 

SBIs or DMIs 

QoIs or Strobilurins 

SDHIs 

Unclassified 

Unkown 



Resistance to DMI fungicides in 
                             Venturia inaequalis from Pennsylvania 

E. E. PFEUFER (1), J. W. Travis (1), H. K. Ngugi (1)
 (1) Penn State University, Biglerville, PA, U.S.A. Phytopathology 100:S100

Apple scab, caused by Venturia inaequalis, is the most economically important disease of apple in the eastern United States. Over 
the past 25 years, apple growers have relied on sterol demethylation inhibiting fungicides (DMIs) for scab control, but reduced 
efficacy has recently been noted. The aim of this study was to evaluate the sensitivity of V. inaequalis isolates from Pennsylvania to 
DMI fungicides. In 2009, leaves and immature fruit with scab symptoms were collected from 14 commercial orchards. Growers 
provided management history of the sampled plots. A total of 296 single-spore cultures were isolated from the tissues and 
maintained individually. Each isolate was tested for sensitivity to DMIs on 1/4-strength PDA plates amended with a range of 
concentrations of myclobutanil, fenbuconazole, or difenoconazole. Relative growth (RG) values were calculated and isolates with 
RG >75% on plates amended with 0.5 mg/ml were scored as resistant to the particular fungicide. About 14% of the isolates were 

cross-resistant to all three fungicides.  Age of trees, size of orchard, number of DMI sprays in 2009, 
and lack of dormant copper sprays were positively correlated (0.0001 < P < 0.05) with 
the incidence of resistant isolates. Use of dormant copper sprays reduced the odds of an 
isolate being resistant to myclobutanil by about half (odds ratio = 0.446; 95% 
confidence interval = 0.239 to 0.832; P = 0.011). Management practices that reduce the risk of resistance to 
DMI fungicides in V. inaequalis were identified.



• 11 May (1C): 

      applied Esteem + 1% oil. 

• 1.5 in. rain over next 14 days. 

• 25 May: applied sulfur + mancozeb 

in early AM, temp in mid-70s F. 

• Temp reached 87 °F later on 25 

May and 94 °F on 26 May. 

• Leaf browning noted on 27 May. 

• Injury was limited to trees that 

received oil on 11 May.  

Described in Scaffolds Fruit Journal 19(11):5-7, 1 June 2010. 

Conclusion: Oil applied 14 days prior to sulfur 

contributed to burn when sulfur application 

was followed by heat. 



• LLS at 2 qt/100 gal applied on 2 Jul 

to control summer diseases. 

• Temperatures for 3 to 9 Jul were  

88, 95, 96, 100, 99, and 89 °F. 

• Injury on Cortland evident by 12 Jul. 

• Using LLS during summer may 

contribute to black rot problems. 

See 2010 

HVL Plant 

Path report,  

pages 27-30 



Status of dodine resistance and possibilities for renewed use against 
Venturia inaequalis populations in the Northeastern U.S.
 K. COX (1), S. Villani (1), G. Jacon (2)
 (1) Department of Plant Pathology and Plant-Microbe Biology, Cornell University, Geneva, NY, 
U.S.A.; (2) Groupe Agriphar, Ougree, BELGIUM Phytopathology 100:S27

The development of site-specific fungicide resistance in Venturia inaequalis populations in the Northeastern U.S. have left apple 
producers with few options for managing apple scab. Producers now rely on calendar-based applications of multi-site protectant 
fungicides to manage the disease. Decline in the frequency of dodine resistant isolates within a population was previously 
demonstrated for two orchards in the region. To investigate the prevalence of declining dodine resistance, we surveyed 93 
commercial, 6 baseline, and 18 research apple orchards from 2007–2009 for sensitivity to dodine using microscopy-aided relative 

growth assays. Less than 27% of the orchards surveyed had V. inaequalis populations with practical 
resistance to dodine. Field trials were also conduced in an orchard formerly resistant to dodine, 
but with a current population displaying reduced sensitivity. Dodine programs were as effective or 
improved over standard programs of protectant and site-specific fungicides for managing apple 
scab. Following applications of dodine in the orchard, dodine sensitivity, expressed as population 
mean percent relative growth, increased from 36.0 ± 3.0% in 2008 to 51.4 ± 6.0% in 2009. Although, 
the majority of the orchard populations in the survey were composed of sensitive isolates or those with reduced sensitivity to 
dodine, it remains to be seen whether dodine resistant V. inaequalis populations will re- emerge following renewed use.

Dodine-mancozeb combinations may be 

useful for sprays from GT to TC ???           



                                            In orchards with moderate DMI resistance                                            

                                            Powdery mildew     Apple scab         SBFS 

Fungicide                               activity                   activity           activity 

Topguard (flutriafol)              (most)                   (least)              (least) 

Rally (myclobutanil) 

Procure (triflumazole) 

Vintage (fenarimol) 

Tebuzol (tebuconazole) 

Indar (fenbuconazole) 

Inspire (difenoconazole)       (least)                   (most)              (most) 

Factors affecting activity: 
Levels of resistance/susceptibility in the target pathogen(s) 

Intrinsic activity of the chemistry 

Application rate 

Water solubility (uptake into leaves/fruit) 

Adjuvants (in the formulations or added when mixing) 



For details, see 2010 HVL Plant Path report, pages 20-26. 



Fungicide   Generic name   Company    Planned combinations 

Endura       boscalid             BASF          pyraclastrobin: Pristine 

Fontelis      penthiopyrad     DuPont        ?? Stand-alone?? 

Luna           fluopyram          Bayer          Flint 

Xemium      fluxapyroxad     BASF          pyraclostrobin? 

Issues with SDHIs: 

1. To date, tested exclusively in prepackage mixes, so activity 

of the SDHI is largely unknown. 

2. Limited post-infection activity: perhaps 48 hr on scab. 

3. Subject to resistance development. 

4. Best mixing partners are QoI’s? 
       QoI resistance developing; limit of 4 sprays/season 



CONCLUSION: Omitting Dithane at petal fall resulted in more leaf blotch. 







Author(s): Malusa, E; Tosi, L  

Title: Phosphorous acid residues in apples after foliar fertilization:  
Results of field trials  

Source: FOOD ADDITIVES AND CONTAMINANTS, 22 (6): 541-548 JUN 2005 

Abstract: The levels of phosphorous acid residues in apples after foliar fertilization with 

P fertilizers and after treatment with a phosphonate fungicide (Fosetyl-Al) were determined 

and compared. Two field trials and a glasshouse experiment, using different genotypes and 

plants of different age, were carried out and monitored over a three-year period. 

Phosphorous acid residues .... in some cases reached a level exceeding 

the maximum limit set by EU legislation. .... Plants treated with Fosetyl-Al 

contained phosphorous acid residues in their fruits and buds two years 

after the suspension of the treatment, suggesting a long-term 

persistence of the substance in plant storage organs. A second experiment, 

involving treatment of trees with seven foliar fertilizers of different composition, also 

induced accumulation of phosphorous acid residues in fruits. It is concluded that a wide 

array of foliar products containing phosphorous acid, even as a minor component, could 

mimic the residue effect of phosphonate fungicide treatments. 



Old contact fungicides: mancozeb, Polyram, captan 

     copper, sulfur, lime-sulfur 
Dodine: Syllit            

Benzimidazoles: Topsin M            

SBIs or DMIs: Vintage, Rally, Procure, Indar, Inspire, Tebuzol, Topguard            

QoIs or Strobilurins: Sovran, Flint, Cabrio  

SDHIs: Endura, Fontelis, Luna, Xemium             

Unclassified:  Torino (cyflufenamid)  

Unkown:  Phosphorous acid products            


