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19-05          ROGRESS REPORT: January 20, 2006 

 
1. TITLE: Integrating IMI-resistant wheat into Oklahoma Wheat Production Systems 

for Jointed Goatgrass Management. 
 

2.  PERSONNEL: Tom Peeper, Raymond Sidwell.  Oklahoma State University. 
 

3. TIME LINE: Began July 2001, Planned duration was 5 years.  We will complete the 
project in June 2006. 

 
4. ORIGINAL HYPOTHESIS: Jointed goatgrass (JGG) can be effectively and 

selectively controlled in hard red winter wheat in the southern GREAT PLAINS by 
applications of imidazolinone herbicides if wheat is seeded that is tolerant to these 
herbicides.  Such control would be superior to control obtainable by cultural methods. 

 
5. SUMMARY OF PROGRESS. The first 4 years of treatments have been completed 

as planned.  In general, wheat yields were somewhat higher in 2005 than in 2004.  All 
of the various treatment combinations have reduced JGG substantially compared to 
the untreated (treatment 2), but the JGG density approaches zero only in the 
treatments that are moldboard plowed every year (treatments 1 and 7) (see attached 
data table).  I might add that 17 joints per bushel is the limit of our detection.  We 
hand separate and count the JGG joints in eight 200 gram samples (3 ½ pounds) from 
each treatment and one joint in one of those samples equals 17 joints per bushel.  
Thus, we found one joint on eight 200 g samples from treatment 1.  We make three 
passes with the combine through each plot and have 4 replications and inspect 200 g 
from each sample collected from the 2nd and third passes with the combine.  The first 
pass in each plot is used simply to “clean out” the combine from the previous plot.  
Therefore, we have concluded to this point that cultural practices are effective 
controls for JGG, and Beyond herbicide can work well also.  In treatments where 
Beyond was applied every other year or two years and then stopped, some JGG 
persists, particularly in spots.  JGG spikelets collected last year at harvest have been 
planted in a field and will be sprayed with Beyond to determine whether any 
resistance is present.   Following an exchange of Emails with Alex, we seeded two 
thirds of each plot last fall and left 1/3 tilled but unseeded.  We will spray all of the 
unseeded areas with Beyond, (as well as appropriate seeded areas) and search for 
surviving JGG.  If there are survivors, the seed will be collected and replanted to 
determine whether resistance is present. 

 



Integrating IMI-resistant Wheat into Oklahoma Wheat Production Systems for JGG Management 
Prof.  Tom Peeper and Dr. Raymond Sidwell, Oklahoma State University 

Blue shading indicates data collected following an application of Beyond herbicide to that year’s wheat crop. Red = Clearfield wheat, black=Jagger  
 
Treatment 1: Conventional tillage (moldboard plow), Jagger wheat at 120 lb/a, 6-inch row spacing, 18-46-0 banded at 50 lb/ac and no herbicide any  
                     year.  NOTE:  All treatments receive broadcast nitrogen required to meet a 50 lb/a yield goal. 
 
Treatment 2: Stubble-mulch tillage, Clearfield wheat at 60 lb/a, 8-inch row spacing and no herbicide any year 
 
Treatment 3: Stubble mulch tillage, Clearfield wheat at 60 lb/a, 8-inch row spacing and Beyond applied at 4  fl oz/a each year. 
 
Treatment 4: Stubble mulch tillage, Clearfield wheat at 60 lb/a, 8-inch row spacing and Beyond applied at 4 fl oz/a for the first 3 years, then switch   
                     to Jagger wheat same cultural practices and with no herbicides in  2004-05 and 2005-06. 
 
Treatment 5: Stubble mulch tillage, Clearfield wheat at 60 lb/a, 8-inch row spacing, and Beyond applied at 4 fl oz/a for the first two years, then  
                     switch to Jagger wheat with same cultural practices and no herbicides in 2003-04, 2004-05, and 2005-06. 
 
Treatment 6: Stubble-mulch tillage, Jagger wheat at 60 lb/a, 8-inch row spacing and no herbicides the first year and alternate years thereafter.  
                     Clearfield wheat with same cultural practices and 4 fl oz/a of Beyond the other years (2002-03, 2004-05). 
 
Treatment 7: Conventional tillage (moldboard plow), Jagger wheat at 120 lb/a, 6-inch row spacing and no herbicides the first year and alternate years  
                     thereafter.  Same cultural practices and Clearfield wheat with no herbicides in 2002-03 and 2004-05.  
 

   
JGG PLANTS/ YARD2       
PRIOR TO PLANTING   WHEAT YIELD                             BU/AC 

NUMBER OF JGG             SPIKELETS 
PER BU OF GRAIN 

TREATMENT OCT 01 OCT 02 SEP 03 OCT 04 OCT 05 JUNE 02 JUNE 03 JUNE 04 JUNE 05 JUNE 02 JUNE 03 JUNE 04 JUNE 05 

1 3 6 43 3 2 34 45 46 68 2111 136 0 17

2 12 100 269 53 92 21 27 38 46 3718 193268 20267 23784

3 18 63 40 3 3 16 51 42 51 994 272 0 51

4 29 48 65 3 6 21 51 41 65 654 613 0 136

5 49 61 95 10 6 18 51 46 67 586 2588 327 1243

6 18 157 128 17 8 26 39 46 50 6170 42631 1199 426

7 6 14 0 10 2 25 51 46 56 4263 1566 0 0
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6. OBJECTIVES: (1) Conduct field research under conditions that expose JGG to 
pollen from imi-tolerant wheat, and investigate whether JGG x imi-wheat hybrids 
emerge that are herbicide resistant. (2). Determine the effect of varying degrees of 
selection pressure, due to varying management systems, on emergence of imi-tolerant 
JGG biotypes. (3) Use the information obtained above to develop management 
recommendations designed to perpetuate the usefulness of IMI-tolerant technology. 

 
7. EXPERIMENTAL DESIGN:  The experimental design includes 7 replicated (4 

reps) treatments.  Variables included in different treatments include tillage system 
(conventional or stubble mulch), imi-wheat or conventional wheat, and the timing and 
frequency of use of Beyond herbicide.  For comparison with conventional methods, 
one treatment includes BMPs for management of JGG in conventional whet, i.e. early 
maturing conventional cultivar, high seeding rate, narrow rows, and banded started 
fertilizer.  On the other extreme, Beyond herbicide is applied every year in one 
treatment.   

 
8. PROGRESS/CONCLUSIONS: 

Objective 1 – determine whether wheat x JGG hybrids appear that are herbicide 
tolerant.  We did not find hybrids in the field in the spring of 2005.  This was not too 
surprising since hybrids are uncommon and our previous research shows that their 
germination rate is only about 1%.  Even though we spotted some hybrids last year, it 
is unlikely that they were able to perpetuate themselves because their chromosome 
numbers are quite variable. 
Objective 2 - Determine the effect of selection pressure and management on 
emergence of IMI-tolerant biotypes.   Last year our data was suggesting that no IMI-
tolerant biotypes were present.  We based that conclusion on the complete absence of 
JGG spikelets in grain harvested from plots treated with Beyond for three consecutive 
years.  However, in June 2005, in both retreated (4 consecutive years) and untreated 
plots (3 years then not retreated last year) we had some JGG reappear.  We do not 
know yet whether it is IMI-tolerant or just carryover from the seed bank.  It will be 
very interesting to see this year how it responds to Beyond.  If we have resistance, 
these are the plots where we should see it. 
Objective 3 –Develop management recommendations.  We published an OSU 
Extension Fact Sheet in 2004 entitled “Clearfield Wheat Production in Oklahoma” 
which discussed the available Clearfield cultivars, the potential for development of 
resistant weeds, and explained why seed should not be saved for replanting.  It 
contained color photos to help identify JGG and hybrids.  As we wrap up this 5-year 
project, we will have the data to write fact sheets detailing JGG management options 
and the strengths and weaknesses of depending on one herbicide to control JGG in 
continuous wheat. 
 

9. PUBLICATIONS: We do not have any new publications this year.  We submitted  
one article to Weed Technology dealing with the variation among wheat cultivars in 
their ability to withstand competition from JGG, but one reviewer didn’t like it. In 
2004 we publish an article in Weed Science entitled: Characterizing jointed goatgrass 
(Aegilops cylindrical) x winter wheat hybrids in Oklahoma.  
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10. TECHNOLOGY TRANSFER ACTIVITIES:   This project has no direct  
       technology transfer responsibilities, because we now have Dr. Case Medlin on  
       board as our Extension Weed Specialist.  He is very active in this area, and in  
       2005 was able to get support from the OK Wheat Commission to prepare and  
       print 12,000 copies of an excellent grower oriented publication “Identification of  
      Grasses Commonly Found in Oklahoma Wheat Fields” It contains four color  
       photos of JGG plant parts as well as line drawings, and has been well received by  
      growers.  Only a few copies are left.   He also wrote a publication entitled 2005  
      Weed Control Guidelines for Oklahoma which is a vast improvement over earlier  
       information prepared by OSU, because he listed the response of individual weeds  
       such as JGG to the available herbicides. 
 
11. BUDGET: This project has been budgeted each year for about $18K.  We are not 

requesting additional funding for it, because it will be wrapped up this summer.  We 
will prepare the final report next winter, but that won’t really cost much.  

 
      FY-2001      FY-2002       FY-2003      FY-2004    FY-2005      Total 

Requested $18,000 $18,000 $18,000 $18,000 $19,393 $91,393 
Received $18,000 $18,000 $18,000 $18,000 $19,393 $91,393 

   


