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1. TITLE: Integrated Management Systems for Jointed Goatgrass Control in the            
Central Great Plains. 

2. PERSONNEL:  Phillip W. Stahlman and Anthony D. White  
 Kansas State Univ., Agricultural Research Center-Hays 

3. TIME LINE:  Initiated - Fall 1996; Project completion - Fall 2003. 

4. ORIGINAL HYPOTHESIS:  Integrating use of competitive winter wheat cultivars, limited 
tillage during fallow periods as compared to no tillage, and multi-year crop rotations will hasten 
control and reduce the impact of jointed goatgrass more than any of the component practices 
alone. 

5. SUMMARY OF PROGRESS: 1996-2003:  Rapid decreases in jointed goatgrass density 
were observed between 1997 and 1998.  Spring jointed goatgrass populations in wheat plots 
decreased from 17.5 plants/m2 to <0.1 plants/m2, in 1997 and 1998, respectively.  Wheat 
plots in 1999 also had low jointed goatgrass densities.  A reinfestation of jointed goatgrass to 
the experimental area in fall 1999 brought densities back to where they were initially in fall 
1996; subsequent reinfestations were not necessary.  The study proved that crop rotation is 
the single most effective strategy to use against jointed goatgrass.  Time of fall precipitation 
influenced jointed goatgrass populations in W-F more than fallow method or wheat cultivar.  
Although effects of fallow management system and wheat cultivar were inconsistent among 
years, the two practices appeared to help reduce jointed goatgrass plant density in some 
years.  Grain dockage was not a consistent predictor of jointed goatgrass seed load in any 
year.  Grain sorghum yield was higher in 4 of 6 years when grown in the GS-F-W compared 
to the GS-SF-F-W rotation.  Similar effects of sunflower in the rotation on wheat yield 
occurred in 2002 and 2003.  Sunflower plant roots are known to penetrate deeper than roots 
of other rotational crops in this study.  Extraction of deep sub-soil moisture and/or soil 
nutrients and insufficient subsoil recharge are thought to be the result of adding sunflower 
into the rotation. 

6. OBJECTIVES:  To evaluate integrated, multi-component systems for jointed goatgrass 
management in winter wheat-based crop rotations. 

7. EXPERIMENTAL DESIGN:   Split-split plot with four replications.  Main plots - Crop 
Rotation (W-F, W-GS-F, and W-GS-SF-F); Sub plots - Method of Fallow Management 
(herbicides and tillage); and sub-sub plots - Winter Wheat Cultivar (two cultivars of differing 
stature and competitiveness).  Jagger was substituted for Ike in 2000-2002.  TAM 107 was 
used in from 1997 to 2002.  However, in 2001 Vista was mistakenly substituted for TAM 
107.  Jointed goatgrass count means are the average of four subsample quadrates (1 
m2/quadrate) in each plot.  

8. PROGRESS 1997-2002: Significant interactions of several factors occurred for population 
counts, tiller counts, grain yields, and grain dockage throughout the study.  The most 
important variable contributing to interactions was year effect.  Yearly environmental 
differences, mostly rainfall timeliness and temperatures, during optimum germination periods 
greatly affected the establishment, growth, and seed production of jointed goatgrass. 
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The data from 1997 to 2002 is currently being analyzed by the Statistics Department at 
Kansas State University.  Although the analysis is not complete, several conclusions and 
important findings during the study will be discussed.  Overall conclusions discussed in this 
report will not likely change due upon receiving the final statistical analysis.  Last year the 
decision was made to continue the study without jointed goatgrass funding until Fall 2005 to 
complete two full cycles of the four-year rotation treatments.  Data collected in 2003 in the 
following summarization. 

Rotations.  In general, crop rotations containing winter wheat once every three or four years 
provided an effective means of controlling jointed goatgrass.  Prior to this study, little work 
had been done to determine the effectiveness of extended rotations on jointed goatgrass 
control.  Extending the rotation to include grain sorghum (W-GS-F) and sunflower (W-GS-
SF-F) consistently reduced jointed goatgrass populations compared to wheat-fallow (W-F).  
Using only grain sorghum in the rotation (W-GS-F) was effective most of the time.  
However, conditions can occur where a W-F rotation is as effective as including a single 
summer crop.  The overall effectiveness and consistency of using a four-year rotation for 
jointed goatgrass control makes it the preferred rotational practice in western Kansas and 
similar environments.  However, including sunflower in the rotation affects subsequent crop 
rotations. 

In four of six years, adding sunflower to a W-GS-F rotation reduced the yield of the 
following grain sorghum crop two years later by as much as 20%.  Wheat yields (wheat 
grown between sunflower and grain sorghum crops) were only affected two out of the six 
years; similar yield effects were observed in 2002 and 2003.  In 2001-02, soil samples were 
taken to a depth of six feet to evaluate subsoil moisture differences between treatments; there 
were none.  However, sunflower has been shown to extract soil moisture and nutrients as 
deep as 10 ft, considerably deeper than wheat and generally deeper than grain sorghum 
(Stone et al. 2002). 

Fallow Weed Control.  Contrary to original expectations, fallow weed management system 
had little effect on jointed goatgrass populations.  Preliminary statistical analysis indicated no 
differences in most years.  However, counts taken in 2000 (dry during JGG germination 
periods in fall and spring) showed that jointed goatgrass density was reduced (> 11 
plants/yd2) in chemical compared to mechanical fallow.  The cause of this difference remains 
unclear. 

The combination of reduced precipitation and chemical fallow may have provided conditions 
in 2000, where surface moisture was insufficient to germinate jointed goatgrass spikelets.  
However, mechanical fallow treatments increased soil-seed contact and may have allowed 
enough moisture absorption to stimulate germination.  The differences in fallow weed 
management treatments in 2000 suggest that mechanical fallow (tillage) is better suited for 
reducing jointed goatgrass populations under drought conditions compared to chemical 
fallow. 

Wheat Cultivar.  Wheat cultivar had little impact on jointed goatgrass densities in any year of 
the study.  Yearly variation among wheat yields was closely related to wheat tiller number at 
harvest.  However, differences in wheat tiller numbers were not directly linked to variable 
jointed goatgrass density.  In this study, precipitation and temperature at critical times 
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influenced wheat tiller number more than jointed goatgrass density.  Seeding rate, disease, or 
winterkill are other factors that can affect wheat tiller number.  Although wheat cultivar was 
not a significant factor, this study compared only two of many commercially available 
cultivars.  Other scientists have reported that some cultivars are more competitive with 
jointed goatgrass than others. 

Overall Conclusion.  Extending the W-F rotation to include one or more summer crops 
reduces jointed goatgrass populations more than fallow method or wheat cultivar.  There was 
little or no difference between chemical and delayed mechanical fallow methods in years 
with near normal rainfall (amount and frequency).  However, there was a trend in dry years 
that jointed goatgrass spikelets lying on the soil surface during chemical fallow, i.e. no-till 
system, persisted longer than spikelets having greater seed-soil contact in tilled fallow.  
Jointed goatgrass populations seldom were affected by wheat cultivar in this study.  Grain 
dockage was not a consistent predictor of jointed goatgrass seed load in any year.  No 
specific combination of crop rotation, fallow method, and wheat cultivar consistently reduced 
jointed goatgrass populations over multiple years more than others.  However, utilizing a 
multi-component, best management practices approach likely will provide better results than 
using single control practices. 
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Two manuscripts containing data from this study are currently being developed for 
publication in Weed Science.  Over 15 news releases or popular press articles were created 
containing results from this study. 

10. TECHNOLOGY TRANSFER:  Results have been presented at various field days, grower 
meetings, discussion sessions, and professional meetings in Kansas and other states 
throughout the Great Plains.   
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 PRODUCER RECOMMENDATIONS IN THE CENTRAL GREAT PLAINS: 

• An integrated approach is best for managing jointed goatgrass.  Single management 
components alone cannot successfully control jointed goatgrass.  Successful integrated 
best management practices (BMPs) include: productive crop rotations, successful seed 
bank management in fallow, and optimum wheat production practices, including cultivar 
selection, row spacing, and seeding rate.  The current study did not reveal the best 
combination of management practices to be used in an integrated program, but reiterates 
the importance of BMPs to control jointed goatgrass. 

• Crop rotation is a very important factor in managing jointed goatgrass.  Extending 
the crop rotation to include at least one summer crop is considerably more effective than 
a wheat-fallow (W-F) rotation.  A four-year rotation including two summer crops such as 
grain sorghum and sunflower and one fallow period between wheat crops is slightly 
better than a three year rotation of one summer crop and a fallow period between wheat 
crops.  A two year rotation of W-F does not deplete the seedbank enough to consistently 
manage the jointed goatgrass problem. 

• Mechanical fallow and chemical fallow are similarly effective most years.  
Mechanical fallow has no advantage over no-till, chemical fallow management in 
controlling jointed goatgrass, except possibly in dryer-than-normal fallow periods.  In 
general, the region receives enough rain during optimum germination periods to promote 
germination and hasten jointed goatgrass seedbank decline.  Tillage in dry conditions 
may decrease soil moisture in the upper few inches of soil and cause less favorable 
conditions for jointed goatgrass germination compared to using herbicides.  

• Wheat variety selection cannot be discounted.  Although the wheat varieties in this 
study had little or no effect on jointed goatgrass populations, other research has found 
that most varieties that germinate and establish quickly, produce abundant fall growth, 
and are winter hardiness generally compete better with weeds than most slower growing 
varieties. Adapted varieties with those characteristics would be desirable component of 
an integrated ed management system. 

11. BUDGET SUMMARY: Final Report.  Total funds received: $126,000 

 FY-1996 FY-1997 FY-1998 FY-1999 FY-2000 FY-2001 FY-2002 
Requested $7,500 $22,000 $23,000 $24,000 $25,000 $26.000 $27,000 
Received $6,000 $20,000 $20,000 $20,000 $20,000 $20,000 $20,000 

12. STATEMENT OF WORK TO BE CONDUCTED:  2004:  Final report.  Study completed 
as scheduled. 
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