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Target spot of soybean, caused by Corynespora cassiicola, is an endemic disease in noth-

western Argentina (NWA), a region located between latitudes 22º and 29º South and 

longitudes 63º and 68º West, which includes the subtropical provinces of Tucumán, Salta, 

Jujuy, Santiago del Estero, and Catamarca.  Target spot was first detected in this region in 

1990, although it was not until the late 1990s that its prevalence and severity started 

increasing, particularly in northern Salta.  At present, it is considered one of the main 

components of the ‘late season disease complex’.  Occurrence of this group of diseases has 

gradually increased in most soybean-growing regions in Argentina since the mid-1990s, 

probably favoured by successive years of continuous monocropping and no-tillage.  Foliar-

applied fungicides are used in most of the soybean productyion areas to manage this group of 

diseases. 

Annual disease surveys in NWA have revealed increased target spot levels during the last 

decade.  In addition, data from a susceptible cultivar included in yield tests at different 

locations showed the gradual increase of target spot severity from the 2008-2009 season 

through 2010-2011.  During this period there were environmental conditions that favoured 

crop and disease development.  This trend was altered in the 2011-2012 season, due to a 

severe drought that affected the region and resulted in significant disease and yield reductions. 

Genetic resistance is recommended to manage target spot.  Since most commercial cultivars 

available in the region at present are susceptible to the disease, a major effort is devoted to the 

evaluation of newly released cultivars and advanced breeding lines for reaction to target spot. 

Additionally, field trials were conducted during the 2010-2011 and 2011-2012 seasons to 

assess the efficiency of active ingredients and the timing and number of fungicide 

applications for target spot chemical control.  The trials were located on a farm near General 

Mosconi, in northern Salta.  A total of 13 treatments were evaluated in each season.  These 

included an untreated control and various active ingredients from the chemical groups 

strobilurins, triazoles, and benzimidazoles, alone or in combinations, which were applied at 

different stages (R3, R5, or R3+R5).  Fungicides were evaluated at the rate recommended by 

the manufacturers.  Treatments were arranged in a randomized complete block design with 

four replications.  Plots consisted of four 6-m rows, spaced 0.5 m apart (12 m
2
).  Disease and 

yield data were obtained from the two central rows.  Fungicides were applied in water with a 

CO2 backpack sprayer, equipped with 3 hollow cone nozzles (Tee Jet model TXA 8001VX) 

on a hand-held boom, calibrated to deliver 150 liters ha
-1

 at a pressure of 294 kPa.  Target 

spot incidence and severity (measured as affected leaf area percentage) were evaluated on 30-

leaflet samples.  In 2010-2011, nearly all fungicide treatments reduced target spot severity 

significantly compared to the untreated control (12.5%).  Lower disease values were obtained 

with the double application (R3+R5) of a combination of benzimidazole + triazole (5.0%).  

No significant differences were detected in yield.  In 2011-2012, only the treatment with a 

triazole applied at R5 (5.5%) showed significantly lower severity values than the control 

(22.5%).  None of the fungicide treatments produced significantly higher yields than the 

control. 
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Target spot 

Corynespora cassiicola 



The disease affects leaves, stems, pods, seeds and roots. 

Leaf lesions are round to irregular and reddish brown and 

vary from specks to mature spots 10-15 mm or more in 

diameter. Lesions are frequently surrounded by a dull green 

or yellowish green halo.    

The disease  



Conidia are borne 

singly or in chains of 

two to six. 

They are typically 

smooth and brownish 

and vary greatly in  

shape. 

Causal organism:  Corynespora cassiicola  

The pathogen 

Size from 7 to 22 wide × 39 to 520 μm long 



C. cassiicola 

overseasons in 

diseased soybean 

stems, roots, and seeds 

y can survive in fallow 

soil for more than 2 

years. 

The pathogen 



 
Evaluate the increase of target spot severity levels during 

the last 11 growing seasons in northwestern Argentina 

(analysis of the field reaction of a susceptible soybean 

cultivar). 

 

Determine the reaction to target spot of cultivars included in 

trials in locations with incidence of the disease. 

 

Assess the efficiency of different fungicides for target spot 

control, in field trials conducted during the 2010/2011 and 

2011/2012 seasons.  

Objectives of this research 



22 - 29º Latitude South 

63 - 68º Longitud West 

Province     Area (ha)  

Salta                         608,620    

Tucumán                  231,320     

W of Santiago del Estero    106,360  

SE of Catamarca        37,000         

Jujuy        12,485  

NWA      995,785 

Northwestern Argentina 

2011/2012 



Target spot in NWA 



Target spot of soybean, caused by Corynespora cassiicola, 

is an endemic disease in nothwestern Argentina (NWA). 

It was first detected in the region in 1990, although it was 

not until the late 1990s that it started increasing its 

prevalence and severity, particularly in northern Salta.   

 

Target spot in NWA  



At present, it is considered in NWA as one of the main 

components of the “late season disease complex”.  

 

Occurrence of this group of diseases has gradually 

increased in most soybean-growing regions of Argentina 

since the mid 1990s, probably favored by successive years 

of continuous monocropping and no-tillage.  

 

Foliage-applied fungicides are used in most of the soybean 

area to manage this group of diseases.  

 

Target spot in NWA  



Annual disease surveys in NWA have revealed the increased 

levels of target spot during the last decade.  

 
In addition, data from a susceptible cultivar included in yield 

tests at different locations showed the gradual increase of 

target spot severity from the 2008-2009 through the 2010-

2011 seasons, all of which had environmental conditions 

that favored crop and disease development.   

 
This trend was altered in the 2011-2012 season due to a 

severe drought that affected the region and resulted in 

significant disease and yield reductions.  

Target spot in NWA  



GRADE 1 GRADE 2 GRADE 3 GRADE 4 GRADE 5 

No disease  1-5%  6 -15% 16 -30% 31- 50% 

Target spot diagrammatic scale 



*Severity: 1= no disease; 2= 1-5%; 3= 6-15%; 4= 16-30%; y 5= 31-50% of the leaf area infected 

Cultivar: Munasqa 

Growning 

season 

Salta 

Las Lajitas Ballivián 

Incidence Severity Incidence Severity 

2001/2002 50 2,0 60 2,0 

2002/2003 70 3,0 70 3,5 

2003/2004 70 3,0 80 3,5 

2004/2005 75 2,5 85 5,0 

2005/2006 75 2,5 90 5,0 

2006/2007 80 3,0 85 4,0 

2007/2008 80 3,0 90 4,0 

2008/2009 80 3,0 90 4,0 

2009/2010 85 3,0 90 4,0 

2010/2011 90 3,5 90 4,5 

2011/2012 S/D S/D 60 3,0 

Target spot incidence and severity on 

soybean in Salta 



Growning 

season 

Tucumán 

S. Agustín La Cocha 

Incidence Severity Incidence Severity 

2001/2002 30 2,0 30 2,0 

2002/2003 35 2,0 35 2,0 

2003/2004 40 2,0 30 2,0 

2004/2005 30 2,0 35 2,0 

2005/2006 35 2,0 30 2,0 

2006/2007 40 2,0 30 2,0 

2007/2008 45 2,0 35 2,0 

2008/2009 40 3,0 40 3,0 

2009/2010 45 3,0 45 3,0 

2010/2011 70 5,0 50 2,5 

2011/2012 40 2,0 30 2,0 

Target spot incidence and severity on 

soybean in Tucumán 

*Severity: 1= no disease; 2= 1-5%; 3= 6-15%; 4= 16-30%; y 5= 31-50% of the leaf area infected 

Cultivar: Munasqa 





Cultivar: Munasqa 

Location: San Agustín, Cruz Alta, Tucumán 
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Target spot incidence and severity on 

soybean in Tucumán 
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Target spot progress in Mosconi, Salta 
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•  Exclusion and surveillance 
 

•  Cultural practices  
 

•  Biological methods  

• Disease resistance host plants  
 

•  Chemical control   

Integrated management programs are recommended, with 

special attention to the economic aspects of crop 

production, considering that prevention rather than curative 

treatments are preferable. 
 

Specific strategies to consider include various approaches 

to disease control: 

Disease management strategies 



Cultural practices 



• These methods to control soybean diseases focus on 

practices that change: 

– survival and activity of the pathogen 

– vigor and resistance of the soybean plant to shorten or avoid 

susceptible stages of growth, 

– environment to make less favorable for disease 

development. 

• Cultural management is the primary means of reducing 

severity of many soybean diseases where genetic 

resistance is not known or inadequate. 

• The greatest benefit of cultural practices in suppressing 

disease is generally when the vigor and growth of the 

plant is optimum. 

Cultural methods 



Disease resistance host plants 



• Host resistance is one of the most effective means of 

disease management and a major component of most 

soybean breeding programs. 

 

• Identification of host genotypes that could be incorporated 

to the crossing blocks requires coordinated efforts of 

germplasm phenotypic evaluation by plant pathologists 

and breeders. 

 

Biological methods 



• Genetic resistance is recommended to manage target 

spot. 

 

• Since most commercial cultivars available in the region at 

present are susceptible to the disease, a major effort is 

devoted to the evaluation of newly released cultivars and 

advanced breeding lines for reaction to target spot.  

Genetic resistance 

Target spot management 
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Reaction to target spot of different cultivars evaluated 

in the Regional Cultivar Tests in Salta. 2009/2010 



Cultivar Mosconi Ballivián 

A 8000 (Test  control) 3* 3,5 

SPS 7x0 RR 2 3,0 

Tjs 2171 RR 2 3,0 

SY Coker 7x3 RR 2 3,0 

RA 733 RR 2 3,0 

RMO 75 RR 2 3,0 

Tjs 2178 RR 2 3,0 

NS 8004 RG 2 2,5 

SPS 8x0 RR 2 3,0 

DM 7,8i RR 2 2,5 

Munasqa RR 4 4,0 

NA 8009 RG 2 3,0 

Tob 7800 RR 2 3,5 

RMO 805 RR 3 3,0 

NS 8282 RG 2 3,0 

Yanasu RR 3 3,0 

DM 8002 RR 3 3,0 

2010/2011 

Reaction to target spot of cultivars included in the 

Regional Cultivar Tests 

*Severity: 1= no disease; 2= 1-5%; 3= 6-15%; 4= 16-30%; y 5= 31-50% of affected  leaf  area. 



Cultivar Mosconi Ballivián 

DM 6500 (Test control)   1.5*  2 

NS 4903 RG 1,5 2,5 

NS 4997 RG 1,5 2 

RA 516 RR 1,5 2,5 

RA 536 RR 2 3 

SRM 5700 RR 2 2,5 

Tjs 2158 RR 2 3 

DM 5,8i RR 2 2,5 

NA 5909 RG 2 3 

DM 5,9i RR 1 1,5 

Tjs 2162 RR 3 3,5 

DM 6.2i RR 2 3 

RA 633 RR 2 3 

NS 6448 RG 3 4 

A 6411 RG 2 3 

SRM 6403 RR 2 2,5 

DM 6,8i RR 2 2 

2010/2011 

Reaction to target spot of cultivars included in the 

Regional Cultivar Tests 

*Severity: 1= no disease; 2= 1-5%; 3= 6-15%; 4= 16-30%; y 5= 31-50% of affected  leaf  area. 



Chemical methods 



Field trials were conducted during the 2010-2011 and 2011-

2012 seasons to assess the efficiency of active ingredients 

and the timing and number of fungicide application for 

chemical control of target spot.   
 

Location: General Mosconi in  the north of Salta province 
 

Treatments: 13 
 

These included an untreated control and various active 

ingredients belonging to the chemical groups strobilurins, 

triazoles, and bencimidazoles, alone or in combinations, 

and applied at different moments (R3, R5, or R3+R5).   

Chemical methods 



Fungicide product / Manufacturer Active ingredient 
Application rate 

 (ml/ha) 

Opera / BASF Pyraclostrobin + epoxiconazole 500 

Sphere Max / Bayer CropScience Trifloxystrobin + cyproconazole 150 

Tebuzim / Agrosoluciones Tebuconazole + carbendazim 800 

Impact / Chemiplant Flutriafol 300 

Sphere Max / Bayer CropScience Trifloxystrobin + cyproconazole 150 

Cypress / Syngenta Difenoconazole + cyproconazole 300 

 Chemcarb / Cheminova Carbendazim 500-1000 

All fungicides were evaluated at the rate recommended by the manufacturer.  

Fungicide products, active ingredients, and rates 

evaluated in the field experiments  



Treatments Rate (cc/ha) Growth stage 

1-  Control --  -- 

2-  Pyraclostrobin + epoxiconazole  500 R3 + R5 

3-  Tryfloxytrostrobin + cyproconazole + optimizer 150 + 300 R3 

4-  Tebuconazole + carbendazim 800 R3 

5-  Flutriafol 300 R3 

6- Carbendazim + (Tebuconazole + carbendazim) 1000 + 800 R3 

7- Tryfloxytrostrobin + cyproconazole + optimizer 150 + 300 R5 

8- Tebuconazole + carbendazim 800 R5 

9- Flutriafol  300 R5   

10- Cypress 300 R5 

 11-Carbendazim + (Tebuconazole + carbendazim) 1000 + 800 R5 

12- Carbendazim + (Tebuconazole + carbendazim) 500 + 800 R3 + R5 

13- Carbendazim + (Tebuconazole + carbendazim) 1000 + 800 R3 + R5 

Chemical methods 



Treatments were arranged in a randomized complete block 

with four replications. Plots consisted of four 6-m rows, 

spaced 0.5 m apart (12 m2).  Disease and yield data were 

obtained from the center two rows.  
 

Fungicides were applied in water with a CO2 backpack 

sprayer equipped with 3 hollow cone nozzles (Tee Jet model 

TXA 8001VX) on a handheld boom, calibrated to deliver 150 

liters ha-1 at a pressure of 294 kPa.   
 

Severity of target spot (measured as percentage of affected 

leaf area) were evaluated on 30-leaflet samples.  
 

Field experiments 



Field experiments 



Fungicide application 



Fungicide application 



2010/2011 



*Numbers followed by the same letter are not significantly different P=0.05) by Tuckey`s multiple range test 
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2011/2012 
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*Numbers followed by the same letter are not significantly different P=0.05) by Tuckey`s multiple range test 
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Target spot is an endemic soybean disease in the NWA 

region and its severity levels have increased gradually over 

the past 10 seasons, as has been observed in the 

susceptible cultivar Munasqa RR in various locations. 

 

In some areas, it has become one of the major late season 

soybean diseases. 

 

Assessments of varietal response to the disease indicate 

that there are new cultivars and advanced breeding lines 

with acceptable resistance levels available, but the most 

widespread cultivars are susceptible.  

Conclusions (I) 



In 2010-2011, four fungicide treatments reduced 

significantly target spot severity compared to the untreated 

control (12.5%).  Lower disease values were obtained with 

the double application (R3+R5) of a combination of 

bencimidazol + triazol (5.0%).  No significant differences 

were detected for yield.   

 

In 2011-2012, only the treatment with a triazol applied at R5 

(5.5%) had significantly lower severity values than the 

control (22.5%).  None of the fungicide treatments had 

significantly higher yields than the control.  

 

 

 

Conclusions (II) 
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