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Angus Catchot 

Defoliation Thresholds:  Every 

year I get questions about levels of 

defoliation in soybeans and impact 

on yield, particularly in late July 

and early August as loopers begin 

to show up and bean leaf beetle 

numbers start increasing.  I wanted 

to share some data that Lucas 

Owen (PhD Student) has been 

working on with respect to yield 

loss due to simulated insect 

defoliation in group IV soybeans.  

We approached defoliation from a 

couple different angles trying to 

mimic insect damage and current 

thresholds.  Loopers tend to defoliate from the bottom of the plant and move up, bean leaf 

beetles tend to defoliate the top of the plant and move down, and the defoliation thresholds we 

currently use are based on whole plant averages.  The project below outlines yield loss due to 

simulated insect defoliation at R3, R5, and R6 at the 0%, 17%, 33%, 66%, and 100% levels in 
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National Agricultures Statistics Services (Mississippi) Crop Progress for Week Ending 6/27/2010 

Crop This Week Last Week Last Year 5- Year Average 
Corn Silked 95 80 86 89 

Corn Dough 30 17 20 30 

Cotton Emerged 100 99 100 100 

Cotton Squaring 70 53 39 65 

Cotton Setting Bolls 11 1 5 9 

Peanuts Pegging 35 20 18 13 

Rice Headed 1 -- 0 2 

Sorghum Emerged 100 99 100 100 

Sorghum Heading 18 3 3 30 

Soybeans Blooming 57 37 55 69 

Soybeans Setting Pods 25 -- 26 29 

Sweet Potatoes Planted 93 70 77 78 

Soybean Insects 

Soybean Looper Defoliation 

http://www.msucares.com/newsletters/pests/cis/index.html


the top half of the plant only, the bottom half of the plant only, and the whole plant.  Remember 

that the defoliation threshold in MS is 20%, and based on whole plant averages once beans reach 

the reproductive stage.  One of the first things you will notice is that the whole plant is more 

sensitive than the top half and the top half is more sensitive than the bottom.  We did not see a 

statistical difference compared to the 0% defoliation in the bottom half of the plant even at the 

100% levels at any of the growth stages.  Also you will notice that we had to get to the 67% 

defoliation levels before we started seeing any appreciable yield loss at the R3 and R5 growth 

stage.  However, at the R3 and R5 growth stages 100% whole plant defoliation can cause 

extreme yield loss while 67% defoliation resulted in moderate yield loss at R3 and R5.  At the 

17% defoliation levels we actually saw slight numeric yield increases at all three growth stages.  

While this data set is primarily focusing on yield loss associated with insect defoliation, it will 

also be relevant for any other defoliation event such as diseases that cause defoliation like 

Septoria (disease that attacking lower canopy) and soybean rust. This data represents only one 

year of the study but does indicate that the thresholds we have in place will not get you into 

trouble. Remember that when you reach a threshold, whether it is a defoliation threshold or an 

insect count threshold, you are not losing yield at that point.  A threshold is designed to stop a 

population before they get to the point of causing economic loss.  Please call if you have any 

questions. 

 

 

 

 

 

 



 



 

Bottom Half 100% Defoliation 

Top Half 100% Defoliation 

Whole Plant 100% Defoliation 



Dr. Trey Koger and Dr. Tom Allen 

Week of June 28, 2010: The soybean crop across Mississippi is currently in a wide range of 

growth stages. We have soybean in south MS that is quickly approaching or in the early R5 

growth stages (see pictures below) to soybean just being planted in a few places across the state.  

Many of our soybean acres in the southern portion of the state are well past the R3/R4 growth 

stage when we would normally apply a foliar fungicide for yield enhancement.  Some of these 

acres did not receive a fungicide when they were in the R3/R4 growth stage simply due to 

expected weather pattern at the time.  We are receiving a lot of calls regarding these acres as to 

whether or not to apply a fungicide to soybeans in the R5 growth stages for ñqualityò purposes or 

as we call it a yield protection application. Protecting seed quality and getting an economic 

return from a fungicide application while soybean are in the R5 growth stages is totally 

dependent upon the weather after the application.  Wet weather close to harvest can result in the 

development and proliferation of Phomopsis seed decay.  Late fungicide applications during the 

R5 growth stages can protect seed quality and provide prevention of the proliferation of 

Phomopsis seed decay when wet conditions occur during harvest time.  However, dry weather 

post-fungicide application and up to harvest will oftentimes result in little economic benefit from 

the åR5 fungicide application as seed quality is typically acceptable in this environment. 

Conversely, two months of continuous wet weather after the åR5 fungicide application up to and 

well after maturity will result in little benefit from the fungicide application as seed quality is 

extremely poor regardless of a late fungicide application.  We dealt with this situation on a large 

scale basis in last yearsô crop.  The graph below displays some of the fungicide work focusing on 

late fungicide applications (R5-R6) and their impact on seed quality at harvest conducted during 

2009.  

 

 

 

         

 

 

 

 

 

 

 

 

 

 

Figure 1 & 2.  Soybeans in the two photos above are in the mid R5 growth stage, as soybean 

seed is filling approximately half of the total space within the pod.  Soybean seed barely visible 

in the pod is considered to be at the initial R5 growth stage.  Once the pod is completely full, the 

soybean will be in the R6 growth stage.  
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Total sustained damage at the three locations was dependent upon the weather that occurred 

between fungicide application and harvest.  At Stoneville, the test was harvested before the onset 

of continuous wet weather (approximately two months).  Seed quality in Stoneville was excellent 

across treatments.  At Raymond, steady redbanded stinkbug pressure occurred throughout much 

of the season in addition to two weeks of wet weather between maturity and when we were able 

to harvest.  At this location, significant benefits were observed with respect to preservation of 

seed quality from a mid R5 fungicide application coupled with a pyrethroid insecticide when 

warranted to control stinkbugs.  At Starkville, six weeks of practically continuous rain between 

maturity and harvest occurred.  Thus, any benefits that may have occurred from a late fungicide 

application were overwhelmed by continuous, prolonged rain.  Essentially, everything at 

Starkville rotted.  The above data set presents a good snapshot from three distinct, diverse 

locations with respect to addressing how weather patterns after an R5 fungicide application and 

up to harvest impacts any potential benefit we may expect from a ñlateò fungicide application.  

Since the weather is impossible to predict, we look at these åR5 fungicide applications as 

essentially insurance applications and whether or not they pay is dependent upon the weather 

subsequent to an application.  We are spending a tremendous amount of time and promotion 

board resources investigating these ñlateò fungicide applications and how they can be coupled 

with a warranted insecticide application to preserve seed quality.  

 

As opposed to the above information regarding the southern portion of the soybean crop a 

tremendous amount of the crop across the state is in the midst of or quickly approaching the 

R3/R4 growth stage.  There are a number of situations or factors to address when considering 

whether or not to apply a foliar fungicide to these acres.  Taking into consideration the perceived 

yield potential, irrigated vs. non-irrigated and crop rotation is important when making this 

decision.  We recommend spraying essentially every acre of irrigated soybean with good yield 

potential in a continuous soybean situation or soybean following rice.  If we were going to 

identify irrigated acres not to spray, it would likely be group four soybean grown in rotation with 

corn or cotton, especially if it has been cropped in either of these situations for several years 

before going back to soybean.  We would say this is especially true for group four soybean 

planted in early to mid-April.  However, we would likely apply a fungicide to irrigated group 


