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BIOLOGICAL FUNGICIDES FOR MANAGING ALTERNARIA LEAF BLIGHT IN ORGANIC 
CARROTS 

Alternaria leaf blight caused by the pathogen, Alternaia dauci is a significant problem for carrot 
producers in California. Symptoms appear as dark brown to black necrotic lesions (often 
surrounded by a yellow halo) along leaf margins and petioles. These lesions may coalesce and 
expand to kill the leaves. In severe infections, tops will have a scorched/ blackened appearance. 
Yield losses occur as the carrots cannot be lifted by the tops during mechanical harvest due to 
weakened tops. California carrot growers manage alternaria leaf blight using cultural controls and 
fungicides. However, there is limited data on the efficacy of organic products (OMRI) labeled for 
alternaria leaf blight control in carrots.  Another challenge with the OMRI certified products is the 
inconsistency in performance. The objective of this study was to evaluate and identify organic 
options that can effectively manage alternaria leaf blight in organic carrot production. A biological 
screening trial was conducted in 2022 to evaluate the efficacy of five biological products at the 
University of California Research Farm, Shafter, California.  
The trial was conducted as a randomized block design with four replications and six treatments.  
Rates and timings for each treatment are listed in Table 1.  Each plot was 30 inches wide and 20 
feet in length. Five biological fungicide products in addition to untreated control, were evaluated 
in this trial. Treatment applications began at the first sign of disease development on Jun 27 and 
continued thereafter, until Aug 22. Treatments were applied using a battery-operated backpack 
sprayer calibrated to deliver 50 GPA at 30 psi using a flat fan JSF11002 nozzle. Data on disease 
incidence was taken four times during the season. At harvest, carrots from a 1-meter row in the 
middle of each bed were hand harvested, topped, and weighed to determine yield per plot.  

 
Table 1. Treatments, rates, and timings for Alternaria fungicide screening in carrots. 

 

 

 

 Treatment  Rate per acre Applications  

1 Control   

2 Howler 5 lbs Five, 10-14 days interval 

3 Zonix1 500 ppm ai Five, 10-14 days interval 

4 Zonix2+ adjuvent5459 500 ppm ai+ 0.14% v/v Five, 10-14 days interval 

5 Cueva 31.8 gal Five, 10-14 days interval    

6 EcoSwing 4 pints Five, 10-14 days interval 



Results: At the beginning, the average symptomatic foliage ranged between 0-5 percent in 
different treatments. On the final rating, the average symptomatic area for different treatments 
varied between 28-44%. The percentage of symptomatic foliage increased substantially between 
the third and fourth observations on Jul 28 and Aug 9. Statistically, there were no differences 
among treatments but the treatments Howler and EcoSwing had lower disease incidence 
compared to the other treatments (Figure 1).  Yields did not differ significantly among treatments 
but the treatments Howler and EcoSwing had numerically higher yields per plot and CWT/A 
compared to the other treatments (Figure 2).  Larger data variations across replications might 
have resulted in non-significant treatment effects at α=0.05.  

The trial will be repeated in 2023.  

 

Figure. 1 Percent diseased foliage in six treatments over time during the 2022 growing season. 

 



 

Figure. 2 Yield per plot and CWT/A in different fungicide treatments during the 2022 growing season. 
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In accordance with Federal law and U.S. Department of Agriculture (USDA) civil rights regulations and policies, the University of California, Division of Agriculture and Natural Resources (UC ANR) is 
prohibited from discriminating on the basis of race, color, national origin, religion, sex, gender, gender expression, gender identity, pregnancy (which includes pregnancy, childbirth, and medical conditions 
related to pregnancy or childbirth), physical or mental disability, medical condition (cancer-related or genetic characteristics), genetic information (including family medical history), ancestry, marital status, 
family/parental status, income derived from a public assistance program, political beliefs, age, sexual orientation, citizenship, or status as a U.S. veteran, or reprisal or retaliation for prior civil rights activity. 
Program information may be made available in languages other than English. Persons with disabilities who require alternative means of communication to obtain program information (e.g., Braille, large print, 
audiotape, American Sign Language) should contact the UC ANR ADA Coordinator, phone: 530-750-1317, email: daritz@ucanr.edu or USDA’s TARGET Center at (202) 720- 2600 (voice and TTY) or 
contact USDA through the Federal Relay Service at (800) 877-8339.To file a program discrimination complaint with the USDA, a complainant should complete a Form AD-3027, USDA Program 
Discrimination Complaint Form, which can be obtained online at https://www.ocio.usda.gov/document/ad-3027, from any USDA office, by calling (866) 632- 9992, or by writing a letter addressed to USDA. 
The letter must contain the complainant’s name, address, telephone number, and a written description of the alleged discriminatory action in sufficient detail to inform the Assistant Secretary for Civil Rights 
(ASCR) about the nature and date of an alleged civil rights violation. The completed AD-3027 form or letter must be submitted to USDA by: (1) Mail: U.S. Department of Agriculture Office of the Assistant 
Secretary for Civil Rights 1400 Independence Avenue, SW Washington, D.C. 20250- 9410; or (2) Fax: (833) 256-1665 or (202) 690-7442; or (3) Email: program.intake@usda.gov.The University of California, 
Division of Agriculture and Natural Resources (UC ANR) is an equal opportunity provider. Alternatively, a program discrimination compliant may be filed with the UC Harassment & Discrimination 
Assistance and Prevention Program (HDAPP) by email hdapp@ucdavis.edu or phone: 530-304-3864; or contact the UC ANR Title IX Coordinator at (530) 752-9466.University policy is intended to be 
consistent with the provisions of applicable State and Federal laws. Inquiries regarding the University’s nondiscrimination policies may be directed to: UC ANR, Interim Affirmative Action Compliance 
Officer, University of California, Agriculture and Natural Resources, 2801 Second Street, Davis, CA 95618, (530) 750-1280. Email: tljordan@ucanr.edu. Website: 
http://ucanr.edu/sites/anrstaff/Diversity/Affirmative_Action/. 
Disclaimer: Discussion of research findings necessitates using trade names. This does not constitute product endorsement, nor does it suggest products not listed would not be suitable for use. Some research 
results included involve use of chemicals which are currently registered for use or may involve use which would be considered out of label. These results are reported but are not a recommendation from the 
University of California for use. Consult the label and use it as the basis of all recommendations.  
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