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BACKGROUND 
 
Due to the broad-spectrum of many herbicides and the risk of spraying close to sensitive 
crops and plants, many farmers are being encouraged to use drift-retardants.  These 
products are designed to reduce spray drift by increasing the average droplet size, thus 
increasing weight.  Studies have examined the ability of these products to increase droplet 
size.  However, it is still unclear if spray drift reduction due to drift retardants is sufficient to 
improve crop safety.  A search of the USDA research and projects funded by the American 
Soybean Association did not locate any similar research. 
 
The following research objective was investigated:  Evaluate benefit of drift-retardant 
additives for effectiveness in reducing drift and impact on weed control.  This project 
examined the effectiveness of drift retardants in reducing spray drift by evaluating plant 
response of adjacent, susceptible plants.   
 
PROCEDURES 
 
Two studies were conducted to examine this objective.  The first study examined the 
effect of three brands of drift retardants (BreezeEase [Southern States], Windbrake [Terra], 
and Border EG [Precision Labs]) when applied with flat fan (TeeJet XR11015) or flood 
(FloodJet TKSS.75) nozzles.  Rates of the drift retardants were based on manufacturers’ 
recommendations and were 4 oz/100 gallons of BreezeEase, 1 oz/100 gallon of 
Windbrake, and 10 oz/100 gallons on Border EG.  There were six nozzles of either type on 
the boom, spaced 18 inches apart.  Roundup Ultra was sprayed at 1 qt/A with the various 
combinations of drift retardants and nozzles.  Spray volume was 15 g/A and applied at 37 
psi for both nozzle types.  As a comparison, water alone was sprayed with both nozzle 
types.  Sorghum was planted adjacent to soybean plots with a 5 foot area separating the 
two crops.  An air-blast sprayer was used to generate a 15 m/h wind.  As soybeans were 
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sprayed, drift was measured with water-sensitive papers placed at various heights above 
the ground.  Due to the orientation of the nozzles and angle of air stream from the air-blast 
sprayer, data for flat fan and flood tip nozzles need to be interpreted separately. 
 
Soybeans were planted in four 30-inch rows and sorghum was planted in sixteen 7-inch 
rows with a five-foot area separating the soybeans and sorghum.  The plots were sprayed 
with a hand-held boom, held in the stream of air generated from the air-blast sprayer.  
Water sensitive papers were placed adjacent to the first row of sorghum.  The water-
sensitive papers were 6 feet from the nearest nozzle on the boom.  One water sensitive 
paper was placed 5 inches from the ground and the second was 14 inches off the ground. 
 
The soybean plots were rated for weed control and visual injury to the sorghum was rated.  
Percent spray coverage of the water-sensitive papers were evaluated visually.  Grain 
sorghum was harvested both years.  In 1999, the entire grain sorghum plot was harvested, 
and in 2000 the 4 rows adjacent to soybeans were harvested and then the remaining 12 
rows were harvested.  In 2000, weeds in the 5-foot area between the soybeans and 
sorghum were harvested for fresh weights.  In both years there were four replications. 
 
The second study determined the impact of the drift retardants on herbicide 
performance.  The three drift retardants mentioned above were used at the same rates, 
and were included in treatments of Blazer or Roundup Ultra.  Blazer is a contact herbicide 
that does not translocate in the plant while Roundup Ultra needs to translocate from leaves 
to the growing points of the plant in order to kill the plant.  Treatments were applied with flat 
fans and herbicides were applied at reduced rates (1 pt/A Roundup Ultra and 12 oz/A 
Blazer).  Wind was less than 5 m/h at time of herbicide application.  There were three 
replications for each year. 
 
RESULTS 
 
The air blast sprayer generated a 15 mph wind speed at the center of the hand boom, and 
wind speed was 12 mph at an additional ten feet from the air-blast sprayer (first row of 
sorghum).  Wind speed from the air blast sprayer was 9 mph twenty feet from the center of 
the hand boom (last row of sorghum).  The mechanism by which drift retardants reduce drift 
is creating large droplet size.  Thus if a drift retardant were effective, less spray coverage 
and less grain sorghum injury would occur. 
 
The drift retardants did not reduce spray drift compared to no drift retardant for either the 
flood or flat fan type nozzles.  As a general rule, more drift was recorded on the higher 
water sensitive paper (placed 14 inches above the ground) than the lower papers (placed 
5 inches above the ground). 
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Effect of drift retardants on reducing spray drift.   
  1999  2000 
Spray 
nozzle 

Drift 
retardant 

Top WS1 
paper 

Bottom 
WS paper 

 Top WS 
paper 

Bottom 
WS paper 

  ------------------------ % coverage ------------------------ 
Flood None 27 18 b  13 11 
 BreezeEase 20 13 b  7 4 
 Windbrake 31 18 b  50 30 
 Border EG 33 28 b  9 5 
 Water only* 50 56 a  28 18 
Lsd  ns 22  ns ns 
       
Flat fan None 42 31  8 4 
 BreezeEase 37 24  7 2 
 Windbrake 29 22  7 3 
 Border EG 27 19  7 2 
 Water only* 35 36  7 5 
Lsd  ns Ns  ns ns 

*Only water was added to the spray tank. 
1WS= water-sensitive 
 
 
Drift retardants did not reduce drift to a level that reduced the injury observed on grain 
sorghum.  The first sorghum row was ten feet from the center of the hand boom, or six 
feet from the nearest spray tip.  Number of rows injured, severity of injury to sorghum 
row closest to the spray boom, and an overall plot injury rating did not differ among the 
drift retardants or no retardant added to the spray mixture, regardless of the nozzle type 
used. 
 
Furthermore, in 2000 plant biomass was collected in the five-foot area separating the 
soybeans and grain sorghum.  The amount of weed biomass was similar for all 
treatments containing Roundup Ultra, regardless if a drift retardant was added.  In all 
cases, the spray drift reduced the plant biomass compared to the untreated areas. 
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Bioassay on the effectiveness of various drift retardants to limit glyphosate 
spray drift, as measured with grain sorghum injury and weeds adjacent to 
sprayed area. 

  1999    2000    
Spray 
nozzle 

Drift 
retardant 

No. of 
rows 
affected1 

Sorghum 
injury on 
closest 
row to 
soybean2 

Overall 
plot 
injury 
rating3 

 No. of 
rows 
affected1 

Sorghum 
injury on 
closest 
row to 
soybean2 

Overall 
plot 
injury 
rating3 

Fresh wt 
per plot4 

         lb/112 ft2 

Flood None 2.8 40 2.5  7.5 86 2.8 0.8 b 
 Breeze-

Ease 
3.5 36 2.3  7.5 98 3.0 1.1 b 

 Windbrake 4.0 53 3.3  9.0 91 3.0 1.8 b 
 Border EG 5.3 75 3.3  6.3 77 2.7 1.7 b 
 Water only*        20.8 a 
Lsd  Ns ns ns  ns ns ns 10.5 
          
Flat fan None 4.0 61 2.8  2.5 46 1.0 5.9 b 
 Breeze-

Ease 
3.8 49 2.5  1.8 20 0.8 5.7 b 

 Windbrake 4.8 54 2.5  2.5 43 1.1 5.3 b 
 Border EG 3.0 39 1.8  1.5 26 1.0 8.1 b 
 Water only*        20.8 a 
Lsd  Ns ns ns  ns ns ns 9.8 

*Only water was added to the spray tank.  
1Sorghum rows counted on August 16, 1999 and August 7, 2000.   
2Visual injury (biomass reduction) of sorghum row closest to soybean assessed on 
September 2, 1999 and August 23, 2000. 
3Injury rating for all sixteen sorghum rows, based on reduction of sorghum biomass.  
Injury rating is 0 to 5 scale with 0= no injury and 5= plant death.  Assessed on 
September 2, 1999 and August 23, 2000. 
4All summer annual weed biomass (fresh weight in an 112 ft2 area located between the 
soybean and sorghum was collected and weighed on October 5, 2000). 
 
 
Similar to grain sorghum injury, yield was reduced for all treatments containing 
Roundup, regardless of drift retardant.  Overall yield was not reduced for the flat fan 
nozzles in 2000, however, yield of the four rows closest to the soybeans did follow the 
same pattern recorded in 1999.  In 2000 for the flat fan nozzles, the spray drift affected 
fewer rows than the flood nozzles or either nozzle type in 1999.  As a result, yield of the 
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remaining twelve rows masked the effect of the glyphosate drift. 
 
Bioassay on the effectiveness of various drift retardants to limit glyphosate 
spray drift, as measured with grain sorghum yield. 

  1999  2000 

Spray 
nozzle 

Drift 
retardant Yield  Yield 

Yield of first 
4 rows 
(nearest 
soybeans) 

Yield of rows 
5 to 16 
(away from 
soybeans) 

  ------------------------- bushels / A ------------------------- 
Flood None 17 b  48 b 26 b 58 b 
 BreezeEase 32 ab  43 b 15 b 55 b 
 Windbrake 12 b  30 b 10 b 39 b 
 Border EG 17 b  58 b 32 b 71 b 
 Water only* 54 a  93 a 106 a 96 a 
Lsd  23  29 27 33 
       
Flat fan None 16 b  76 64 b 85 
 BreezeEase 23 b  69 53 b 78 
 Windbrake 22 b  77 54 b 89 
 Border EG 32 b  75 63 b 84 
 Water only* 54 a  95 107 a 97 
Lsd  16  ns 36 ns 

*Only water was added to the spray tank.  
 
The addition of the drift retardants had no adverse impact on Roundup Ultra 
performance for control of summer annual weeds.  Common lambsquarters control in 
1999 with Border EG was better than all other treatments. 
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Effect of drift retardant on glyphosate performance. 
  1999  2000 
Spray 
nozzle 

Drift 
retardant 

AMBEL1 CHEAL1 IPOHE1  AMACH1 AMBEL1 DIGSA1 

  ------------------------- % control ------------------------- 
Flood None 15 13 5  99 91 94 
 BreezeEase 33 38 15  98 84 93 
 Windbrake 18 18 5  97 86 88 
 Border EG 30 22 12  98 91 95 
Lsd  ns ns ns  ns ns ns 
         
Flat fan None 27 32 b 12  99 98 99 
 BreezeEase 40 40 b 15  99 99 99 
 Windbrake 28 27 b 13  99 99 97 
 Border EG 40 62 a 17  99 94 97 
Lsd  ns 21 ns  ns ns ns 

Weed control ratings taken 2 weeks after treatment. 
*Only water was added to the spray tank.  
1Bayer code for weed species:  AMBEL= common ragweed; CHEAL= common 
lambsquarters; IPOHE= ivyleaf morningglory; AMACH= smooth pigweed; DIGSA= 
large crabgrass. 
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Effect on Herbicide Efficacy.  There was no difference between the herbicides with 
or without drift retardants.  Even though the herbicides represented a translocated and 
contact herbicide, the addition of drift retardants did not impact the results.  The weeds 
at the sites were smooth pigweed, common lambsquarters, and ivyleaf morningglory in 
1999 and in 2000, common ragweed and pigweed were the species present.  The 
factor of herbicide was significant, with Roundup Ultra providing better control of all the 
species than Blazer.  The exception was ivyleaf morningglory in 1999, when Blazer 
provided better control than Roundup Ultra and pigweed species in 2000, when all 
treatments resulted in similar level of control. 
 
 
Effect of drift retardant on Roundup Ultra or Blazer performance. 

  1999  2000 
Herbicide Drift 

retardant 
AMACH1 CHEAL1 IPOHE1  AMASS1 AMBEL1 

  ------------------------- % control ------------------------- 
Roundup Ultra2 None 99 99 72  98 84 
 BreezeEase 99 99 68  99 83 
 Windbrake 96 96 68  96 80 
 Border EG 99 99 72  98 87 
Blazer3 None 80 70 83  89 60 
 BreezeEase 83 85 85  76 50 
 Windbrake 83 70 85  94 60 
 Border EG 87 85 87  99 63 
        

Main Effect        
Roundup Ultra  98 98 70  ** 84 
Blazer  83 77 85  ** 58 
Weed control ratings taken 2 weeks after treatment. 
1Bayer code for weed species:  AMBEL= common ragweed; AMASS= pigweed species; 
CHEAL= common lambsquarters; IPOHE= ivyleaf morningglory; AMACH= smooth 
pigweed. 
2Roundup Ultra at 1 pt/A. 
3Blazer at 12 oz/A.  
**Pigweed control was similar for both Roundup Ultra and Blazer. 
 

 
CONCLUSIONS 
 

The use of drift retardants cannot be justified for reducing spray drift under windy 
conditions.  Particle drift, as measured by water sensitive papers and the resulting injury to 
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grain sorghum planted adjacent to the spray, was not lower with the addition of three 
different spray retardants when applied in 15 mph wind.  Spray retardants did not reduce 
weed control with Roundup Ultra.  However, the additional costs to prevent spray drift under 
these conditions with these three drift retardants cannot be justified. 


