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Objectives 

1. Develop and validate a Septoria spot
forecasting and risk assessment model.

2. Evaluate the efficacy of fungicides in field
trials.

3. Continue to certify fruit lots for the industry
in the NAVEK program and revise and 
improve guidelines with industry on the 
management of Septoria spot  

Problem and Significance 

Septoria spot is a quarantine disease in Korea. This 
project is part of an international trade agreement 
that keeps the Korean market open for trade.  

Benefits to Industry 

Management strategies of Septoria spot of oranges 
and other citrus crops are being developed as an 
integrated approach with disease forecasting and 
use of pre- and postharvest fungicide treatments. 
New fungicides are being identified and registered 
to minimize the overuse of copper. An improved 
understanding of the disease is being obtained 
through epidemiological studies in forecasting of 
Septoria spot by monitoring orchard environmental 
conditions (seasonal accumulation of temperatures 
below -1°C and total rainfall), as well as by disease 
detection through the Navel and Valencia Export to 
Korea (NAVEK) program over the navel orange 
season. The NAVEK program is also evolving to 
keep orchards in the export program even if a low 
level of disease is detected. If the disease is 
detected in an orchard, the use of new anti-
sporulation fungicides allows eligibility of fruit lots in 
the export program because signs of the pathogen 
will be suppressed (i.e., current positive detections 

require detection of sporulation of the pathogen on 
arrival of fruit). The NAVEK certification program is 
part of an international trade agreement that keeps 
the Korean market open. 

Progress Summary 

Develop and validate a Septoria spot 
forecasting and risk assessment model. In 
epidemiological studies, environmental monitoring 
was conducted from Oct. through Feb. using 28 
CIMIS and private weather stations for 4 central 
counties (District 1), 6 coastal counties (District 2), 
and 3 desert counties (District 3).  

Figure 1. Risk assessment model (top panel) and risks 
(bottom panel) determined for ten counties (values in 
parentheses are the number of environmental monitoring 
stations included in the analyses) as of Dec. 30, 2019. 

Rainfall and temperature differences among 
regions resulted in different forecasts and 
subsequently different timings of fungicide 
applications (Fig. 1). A second fungicide application 
with copper or approved alternatives such as 
Quadris Top or Luna Sensation was suggested by 
Jan. 30 for Tulare and most of District 2 but not for 
most of District 1 and 3 where cold-temperature 
and/or rainfall accumulation remained low. Average 
accumulated rainfall for Districts 1 and 2 was more 

Numerical Risk Model for forecasting Septoria Spot

Hrs with T< -1 C 31-60 61-90 91-120 121-150 151-180

<10 0 1 2 3 4
10-20 1 2 3 4 4
21-30 2 3 4 4 4
>30 3 4 4 4 4

Precipitation (mm)

County (No. of 
stations) Date

Total Hrs 
<-1

Avg. accumul. 
Pp (mm) Risk

Fresno (3) 12/30/19 6.3 75.0 1
Tulare (2) 12/30/19 31.5 75.6 4

Kern (3) 12/30/19 0.7 61.0 1

W. Riverside (2) 12/30/19 0.0 124.4 3
E. Riverside (1) 12/30/19 0.0 53.3 0
Ventura (3) 12/30/19 0.0 181.9 4
Santa Barbara (4) 12/30/19 11.0 131.8 4
SLO (2) 12/30/19 0.0 118.6 2
Imperial (3) 12/30/19 2.7 33.1 0
San Diego (5) 12/30/19 0.0 156.3 4
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than 61.1 mm (2.4 inches), however, total hours 
with temperatures less than -1°C (30.2°F) were low 
in most counties except Tulare (31.5 h) and Santa 
Barbara (11 h). In Coastal counties (Co.) and 
western regions of Riverside and San Bernardino 
Co., rainfall of more than 124.4 mm (4.88 inches) 
had occurred in Dec. These data are verifying the 
model and provide a service to the citrus industry 
that help pest control advisors and growers make 
disease management decisions that reduce costs, 
potential phytotoxicity, and environmental 
contamination with copper, and reduce the total 
number of applications of fungicides in counties 
with low risk for disease.  

Evaluate the efficacy of fungicides in field trials. 
In fungicide evaluations, applications were made in 
Nov. 2019 in one plot  (Table 1) and in early Feb. 
2020 in a second plot (Table 2), both in Sanger, 
CA. Single-site fungicides used by themselves 
(e.g., Ph-D, BAS-750) or pre-mixtures (e.g., BAS-
751, Luna Sensation, Miravis Top, Merivon/Priaxor) 
were compared to the copper fungicides Kentan + 
lime (4+4 pound(lb)/Acre(A)) or MasterCop (3.5 
pints/A), and a non-treated control.  

Table 1. Efficacy of single fall applications of fungicides 
for the management of Septoria spot of Navel oranges. 

* - Treatments applied 11/26/2019.

In trial 1 with a single Nov. application, Luna 
Sensation, Merivon (Priaxor), Miravis Top, and 
Quadris Top had the highest efficacy with less than 
2% Septoria spot incidence as compared to 6.3%  

in the untreated control. In trial 2 with a single Feb. 
application, the most effective treatment was BAS-
751 with 1. 9% compared to 5.6% in the control, but 
all other treatments were also effective. Based on 
this year’s efficacy data, MasterCop (even without 
the addition of lime), BAS-751, and Miravis Top 
performed well, and their registration will be 
supported.  

Continue to certify fruit lots for the industry in 
the NAVEK program and revise and improve 
guidelines with industry on the management of 
Septoria spot. In the NAVEK program, a total of 
186 navel orange samples were submitted for the 
season with only 

Table 2. Efficacy of single winter applications of 
fungicides for the management of Septoria spot of Navel 
oranges. 

* - Treatments applied 2/4/2020.

two detections of Septoria spot. Most of the 
submitted samples were from Fresno and Tulare 
Co., one was from Kern Co., and none from 
Madera Co. No Valencia samples were submitted 
by mid-June. Little accumulation of temperatures 
below -1°C (30.2°F) accounted for the low 
incidence of Septoria spot in the 2019/20 harvest 
season. The new modified program was not utilized 
in 2020 by the industry due to low disease levels. 
This program allows for positive orange lots to be 
shipped to Korea if additional applications of pre- 
and postharvest anti-sporulation fungicides are 
made. No detections of Septoria spot have 
occurred in Korea in the last 10 harvest seasons. 

No. Treatment*
Formu-
lation

Rate (400 
gal/A)

Septoria 
infection 

1 Check --- --- 6.35
2 Merivon (Priaxor) SC 8 fl oz 1.63
3 BAS 750 SC 5 fl oz 2.37
4 Quadris Top SC 14 fl oz 1.74
5 BAS 751 SC 10 fl oz 2.27
6 Luna Sensation SC 7.6 fl oz 1.50
7 Miravis Top SC 14 fl oz 1.60
8 Kentan DF 4 lbs 3.11

Agricultural lime 99% AI 4 lb
9 MasterCop AS 3.5 pints 3.39

10 Ph-D WG 6.2 oz 3.33

No. Treatment
Formul
ation

Rate (400 
gal/A)

% Septoria 
infection

1 Check --- --- 5.59
2 Merivon (Priaxor) SC 8 fl oz 2.63
3 BAS 750 SC 5 fl oz 2.57
4 Quadris Top SC 14 fl oz 2.31
5 BAS 751 SC 10 fl oz 1.89
6 Luna Sensation SC 7.6 fl oz 2.25
7 Miravis Top SC 14 fl oz 2.40
8 Kentan DF 4 lbs 2.82

Agricultural lime 99% AI 4 lb
9 MasterCop AS 3.5 pints 2.09

10 Ph-D WG 6.2 oz 2.63
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