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Title: Integrated Management Systems for Jointed Goatgrass Control in the Central 
Great Plains 
 
Personnel 
 Philip Westra, Principal Investigator; Tim D’Amato, Mark Colllins Research Associates; 

Reggie Sterling, Graduate Research Assistant. 
 
Time Line 
 Initiated fall, 1996; projected completion fall, 2002 
 
Original Hypothesis:  
 
Use of cultural practices will reduce jointed goatgrass severity and competition in winter 
wheat. 
 
Summary of Progress 
 
This set of studies was completed with the final harvest of the 2002 wheat crop.  Data have 
been summarized over the total life span of the project with the results presented in data 
tables 1, 2, and 3 below.  Each table is followed by key bullet points summarizing the results 
of each study. 
 
Objectives 
 
To determine the influence of integrated management practices for controlling jointed 

goatgrass in winter wheat/fallow rotations. 
 
Experimental Design:  
 
This project consists of 3 large studies located near Akron, CO, on private land heavily 
infested with jointed goatgrass and traditionally used for a wheat-fallow rotation.  The 
studies were initiated in October,1996, and have been maintained since to help better 
understand the long-term impacts of cultural practices on jointed goatgrass management.   
 
Progress/Conclusions:  
 
Jointed goatgrass seed cylinders were not eliminated in any of the 3 studies as seen in Figure 
1. 
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Figure 1 
The following data tables and summary bullet points highlight the results of this 
research averaged across all 7 years of this research project.  Results by year, 
especially for wheat yields, were highly influenced by environmental and rainfall 
conditions for each year.  Jointed goatgrass proved to be very resilient in each 
system and could not be totally eliminated by the use of any set of cultural practices 
over a seven year period.  Years that were favorable for wheat production were also 
favorable for rebound growth and reproductive success in jointed goatgrass.  The 
synchrony between jointed goatgrass and winter wheat may preclude the 
elimination of jointed goatgrass from a strictly wheat/fallow rotation. 
 
Summary for years 1997 through 2002 

Table 1.  Study 1 - The influence of wheat cultivar, wheat planting density, and tillage 
system on jointed goatgrass and wheat parameters. 

Treatments 

Aegilops 
cylindrica 

Triticum aestivum 

 Biomass Tillers Biomass Tillers Yield 
  grams m-2 no m-2 grams m-2 no m-2 kg ha-1 

       
Cultivar Akron 59 b 204 b 356 a 295 a 1094 a 

 Lamar 84 a 277 a 351 a 303 a 973 b 
 TAM 107 75 a 260 ab 349 a 307 a 1200 a 
      LSD (0.05) 12 61  30 24 110 
       

Planting Density 45 kg ha-1 81 a 275 a 333 b 284 b 1026 b 
 67 kg ha-1 65 b 220 b 371 a 319 a 1152 a 
      LSD (0.05) 10 50  25 19 89 
       

Tillage System Conventional 66 b 201 b 348 a 287 a 1105 ab 
 Reduced 62 b 204 b 366 a 303 a 1148 a 
 No-Till 89 a 335 a 342 a 315 a 1013 b 
      LSD (0.05) 12 61  30 28 142 

 
 Jointed goatgrass biomass and tiller number were least in Akron wheat. 
 Fewer jointed goatgrass tillers and less biomass were found at a planting 

density of 67 kg ha-1; this seeding rate produced the highest wheat yields. 
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 Conventional and Reduced tillage systems had lower tiller numbers and 
jointed goatgrass biomass than the No-Till system. 

 Wheat biomass and tiller numbers were equal among all wheat varieties. 
 Wheat biomass and tiller number were greatest at a planting density of 67 kg 

ha-1. 
 Wheat biomass and tiller numbers were equal among all tillage systems. 
 Wheat yield of Lamar was lower than Akron and TAM 107. 
 Wheat yield was greater at a planting density of 67 kg ha-1 than at 45 kg ha-

1. 
 Wheat yield was greatest in the reduced tillage system.  

Table 2.  Study 2 - The influence of wheat cultivar and wheat planting date on jointed 
goatgrass and wheat parameters. 
 

Aegilops 
cylindrica 

Winter Triticum aestivum 

Treatments Biomass Tillers Biomass Tillers Yield 
  grams m-2 no m-2 grams m-2 no m-2 kg ha-2 

       
Cultivar Akron 48 a 128 a 299 ab 238 a 890 a 

 Lamar 44 a 126 a 309 a 247 a 902 a 
 TAM 107 42 a 117 a 272 b 233 a 871 a 
      LSD (0.05) 14 34  30 18 125 
       

Planting Date Average 48 a 133 a 308 a 243 a 923 a 
 Delayed 40 a 114 a 278 a 235 a 850 a 
      LSD (0.05) 11 28  24 14 102 

 
 No differences in jointed goatgrass biomass or tiller numbers were observed 

when in competition with the different cultivars or different planting dates. 
 Wheat biomass was lower for TAM 107 wheat than Lamar and the same as 

Akron. 
 Delaying planting reduced wheat biomass but not tiller number or yield 
 All varieties yielded equally. 
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Table 3.  Study 3 - The influence of wheat cultivar and nitrogen placement on 
jointed goatgrass and wheat parameters. 

Aegilops 
cylindrica 

Winter Triticum aestivum 

Treatments Biomass Tillers Biomass Tillers Yield 
  grams m-2 no m-2 grams m-2 no m-2 kg ha-2 

       
Cultivar Akron 58 a 155 a 386 a 280 a 1088 a 

 Lamar 54 a 149 a 393 a 262 ab 964 a 
 TAM 107 66 a 147 a 337 b 258 b 1025 a 
      LSD 

(0.05) 
30 59  40 26 127 

       
Nitrogen  Broadcast 55 a 142 a 373 a 261 a 987 a 

 Subsurface 63 a 160 a 372 a 266 a 1064 a 
      LSD 

(0.05) 
25 48  33 21 104 

 
 

 There were no differences in jointed goatgrass biomass or tiller number 
between broadcast and subsurface nitrogen treatments or wheat varieties.  

 TAM 107 had the lowest biomass and had lower tiller numbers than Akron.  
 There were no differences in wheat yield among varieties. 
 There were no differences in wheat biomass, tiller number, or yield between 

nitrogen treatments. 
 
Publications:  
 
Pester, T. A.  2001.  Winter annual grass weed management in winter wheat.  PhD Thesis, 
Colorado State University.  107 p. 
 
Technology Transfer Activities:   
 
Two field days were held at the research site to show the effects of different cultural 
practices to interested wheat producers.  Findings from this research have been shared in 
extension meetings with growers, updates given to crop consultants, and in presentations at 
professional meetings.  Results of this research were available through annual reports for the 
Central Great Plains Jointed Goatgrass Bulletin produced in 2008.  Results of this work will 
be developed for publication in Weed Science. 
 


