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Abstract 

 
Two field studies were conducted in 2009 to assess the impact of foliar-applied 
fungicides on cotton.  A study conducted at the Attapulgus Research and Education 
Center included 10 DP B2RF varieties that received 0, 6.14 or 12.28 fl oz/A of 
pyraclostrobin (Headline) four weeks after first-bloom.  A second study was conducted 
at the RDC Pivot on the Coastal Plain Experiment Station.  The variety PHY 375 WRF 
was treated at two weeks and/or four weeks after first bloom with pyraclostrobin 
(Headline, 6.0 fl oz/A), azoxystrobin (Quadris 2.08SC, 6 .0 fl oz/A) or thiophanate 
methyl (Topsin M, 16 fl oz/A) at both timings.  Diseases observed in Attapulgus included 
Stemphylium leaf spot and Corynespora leaf spot.  Diseases at the RDC Pivot in Tifton 
were primarily Cercospora leaf spot and Stemphylium leaf spot.  Disease pressure was 
considered low-to-moderate at each location.  Treatment with fungicides did not 
improve yields or reduce defoliation or disease severity when compared against the 
untreated control in Attapulgus or in Tifton. 
 

Introduction 
 

Cotton that is grown in Georgia can be affected by a number of fungal pathogens that 
cause spotting and damage to the foliage.  Some of the more common diseases include 
Ascochyta “wet weather blight” caused by Ascochyta gossypii, Stemphylium leaf spot 
caused by Stemphylium solani, areolate or “false” mildew caused by Ramularia 
gossyppii, Cercospora leaf spot caused by Cercospora gossypina, and Alternaria leaf 
spot caused by Alternaria macrospora and A. alternata.  Typically these diseases are 
incidental in nature and causes little yield loss.  In extreme cases, for example during 
periods of excessive rainfall (Ascochyta blight and areolate mildew) and when cotton 
plants are deficient in a nutrient such as potassium (Stemphlium and Cercospora leaf 
spot diseases), severe premature defoliation can occur that can adversely affect yields.  
In fact, a deficiency of potassium, either due to insufficient levels in the soil or 
insufficient uptake into the plant during periods of drought, has been one of the most 
common causes of losses to foliar diseases of cotton in Georgia in recent years. 
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Beginning in about 2003, Extension agents and consultants working in southwestern 
Georgia began to report a foliar disease of cotton that seemed to cause damage not 
only to the leaves, but to the bolls, the bracts, and even the blooms.  Despite repeated 
suggestions that the disease was likely Stemphylium leaf spot or Cercospora leaf spot, 
the agents and consultants were adamant that the observed symptoms were not 
obviously related to a nutrient deficiency.  In 2009, severe mid-season defoliation was 
observed in a number of different cotton fields across the Coastal Plain.  For example, 
in a field in Decatur County, cotton plants with 21 nodes and approximately 5 weeks 
away from planned defoliation were completely from nodes 11 and below.  In this 
situation, and in many others across the state, a new disease of cotton was observed 
for Georgia.  This disease, Corynespora leaf spot, appears to be caused by the fungal 
pathogen Corynespora cassiicola and was first reported in Florida in the early 1960’s.  
The disease is also reported to cause boll rots and other damage to cotton in Southwest 
Asia.  Corynespora leaf spot appears unrelated to nutrient deficiencies and more related 
to the abundant rainfall in 2009. 
 
The objectives of the following studies were to determine if the application of fungicides 
to cotton plants would a) reduce the severity of foliar diseases and b) affect yield. 
 

 
Materials and Methods 

 
A field trial was established in at the Attapulgus Research and Education Center in early 
May of 2009.  The plots were maintained according to recommendations from the 
University of Georgia Cooperative Extension.  The experimental design was a factorial 
randomized complete block design where main effects included variety and fungicide 
application.  Varieties of cotton included DP 09R549 B2RF, DP 09R999 B2RF, DP 
09R550 B2RF, DP 09R605 B2RF, DP 09R621 B2RF, DP 0912 B2RF, DP 0920 B2RF, 
DP 0924 B2RF, DP 0935 B2RF, and DP 0949 B2RF.  Fungicide treatments included 0 
fl oz/A, 6.14 fl oz/A and 12.28 fl oz/A of Headline (pyraclostrobin) applied 4 weeks after 
first bloom.  Plots were 2 rows wide (36 in. centers) by 25 ft long.  Each treatment 
combination (variety by fungicide rate) was replicated 4 times.  Fungicides were applied 
in 15 gal/A on 1 Jul.  On 18 Aug and 8 Sep, 10 leaves were randomly sampled from 
each plot and the severity of foliar damage (% leaf area) was calculated using the 
ASSESS program from the American Phytopathological Society.   Percent defoliation 
was estimated on 1 Oct and plots were harvested on 21 Oct.   
 
A second field trial was established at the RDC Pivot on the Coastal Plain Experiment 
Station on 28 April 2009.  Plots were planted to PHY 375 WRF and maintained season-
long according to recommendations from the University of Georgia Cooperative 
Extension.  The experimental design was a randomized complete block with four 
replications.  Treatments included Headline (pyraclostrobin) or Quadris 2.08SC 
(azoxystrobin) applied at 6.0 fl oz/A  2 weeks after 1st bloom, at 4 weeks after 1st bloom, 
or at 2 weeks and 4 weeks after first bloom.  Treatments also included Topsin M 
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(thiophanate methyl) applied at 16 fl oz/A applied at both 2 and 4 weeks after 1st bloom 
and an untreated control.  Fungicides were applied on 14 and 31 Jul using a Lee Spider 
Sprayer and a spray volume of 15 gal/A.  Leaf samples were collected and assessed for 
disease severity as described above on 17 Aug and 14 Sep.  Plots were harvested on 1 
Oct. 
 
All data were analyzed using analysis of variance and a P=0.05 LSD value. 

 
Results 

 
The severity of disease affecting the cotton at the Attapulgus Research and Education 
Center could be described as “low-to-moderate” and was primarily attributed to 
Stemphylium leaf spot and some Corynespora leaf spot.  There were no statistical 
differences in % defoliation or disease severity (% leaf area affected) on 18 Aug or on 8 
Sep across all possible combinations of varieties and fungicide treatments.  While there 
were statistical differences between yields in this trial, again these differences were not 
consistently tied to a variety or to a fungicide treatment (Data not shown.) 
 
A single variety, DP 09R99 B2RF, demonstrated a numeric, yet statistically insignificant, 
trend for improved disease control and increased yield where fungicides were applied.  
For this variety, disease severity and defoliation were lower where fungicides were used 
and yields were greater.  This trend was not observed elsewhere in the study. (Data not 
shown.) 
 
In Table 1, data is pooled across varieties and fungicide regimes.  In this field trial, use 
of fungicides did not affect defoliation, disease severity or yield.  Choice of variety did 
statistically affect % defoliation late in the season and yield; however choice of variety 
did not affect the severity of damage to the sampled leaves.
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Table 1.  Results from Attapulgus across varieties and fungicide treatments. 
Rating Date Oct/01/09 Oct/21/09 Aug/18/09 Sep/08/09 
Rating Data Type Defoliation YIELD % Severity % Severity 
Rating Unit % LB/A 0-100 0-100 
Cultivar     

1 DP 09R549 B2RF 42.1 3344.4 13.81 45.19 
2 DP 09R999 B2RF 47.1 3429.1 17.16 46.55 
3 DP 09R550 B2RF 45.4 3271.8 16.70 45.69 
4 DP 09R605 B2RF 44.6 3690.5 13.41 46.27 
5 DP 09R621 B2RF 45.8 3528.4 19.27 45.98 
6 DP 0912 B2RF 51.7 3291.2 18.36 46.37 
7 DP 0920 B2RF 66.3 2901.6 14.41 44.58 
8 DP 0924 B2RF 57.1 3429.1 17.50 44.98 
9 DP 0935 B2RF 60.4 2993.5 15.21 45.90 

10 DP 0949 B2RF 45.8 2855.6 17.51 45.63 
LSD (P=0.05) 12.7 353.9 8.6 3.5 
     
Fungicide     

1 Untreated Check 48.3a 3313.5a 18.63a 45.92a 
2 Headline 6.14 fl oz 53.0a 3219.1a 16.83a 46.01a 
3 Headline 12.28 fl oz 50.6a 3288.1a 13.54a 45.21a 

 
Disease severity was described as low in the trial conducted at the RDC Pivot in Tifton 
and the limited disease was associated with Stemphylium and Cercospora leaf spots.  
Neither choice of fungicide nor application regime significantly affected severity of 
damage to the sampled leaves or yield in this trial (Figure 2). 
  
Table 2.  Results from field trial at RDC Pivot, Tifton. 
Rating Date Oct/01/09 Aug/17/09 Aug/28/09 Sep/14/09 
Rating Data Type YIELD % Severity % Severity % Severity 
Rating Unit LB/A 0-100 0-100 0-100 

1 Headline, A 2282.35 a 3.12 a 8.85 a 39.52 a 
2 Headline, B 2347.40 a 3.66 a 4.98 a 45.66 a 
3 Headline, AB 2534.95 a 2.07 a 6.27 a 45.51 a 
4 Quadris, A 2645.35 a 1.96 a 4.93 a 44.66 a 
5 Quadris, AB 2149.25 a 2.62 a 6.96 a 44.94 a 
6 Topsin M, A 2545.55 a 2.35 a 4.83 a 45.51 a 
7 Untreated Check 2560.65 a 2.03 a 7.98 a 42.68 a 

LSD (P=0.05) 471.33 1.600 7.357 5.003 
 
  



145 
 

Discussion 
 

The use of fungicides in the two field trials included in this study did not affect yield or 
disease severity.  Yield and % defoliation were different among varieties in Trial 1, 
regardless of fungicide treatment.  This observation may be the result that all of the 
varieties were assessed for defoliation and harvested at the same time without regard to 
the genetics and optimal management of each particular variety. 
 
Though fungicides did not affect defoliation, disease severity, or yield, it cannot be 
concluded from this research that fungicides will not be important tools in the future to 
improve yield and quality.  The use of fungicides may prove beneficial to cotton growers 
if it can be determined which diseases can be effectively controlled with them and the 
optimal timing for application of fungicides.  
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