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ORIGIANL HYPOTHESIS:  Crop rotations, herbicide-resistant cultivars, and improved 
planting technologies are presently available to winter wheat producers which improve jointed 
goatgrass management and increase profit margins compared to traditional winter wheat-fallow 
systems in the intermountain region. 
 
SUMMARY OF PROGRESS:  The underlying goal of these studies is to evaluate several Best 
Management Practices (BMPs) in the intermountain region.  The first full-year cycle of a five-
year study was completed with the 2001 crop harvest and the results established baselines for 
jointed goatgrass stand densities and crop yield.  Initial results verify the positive role played by 
inserting a spring crop into the winter wheat-fallow rotation.  Some jointed goatgrass remained 
in wheat in this modified rotation but it demonstrated very high susceptibility to imazamox 
when an herbicide-resistant wheat, CV9804, was substituted for the traditional varieties grown 
in the region.  Economic estimates of the BMPs reveal that growers will not be penalized by the 
alternative rotation due to recovered yields of wheat and an added spring crop during a six-year 
interval.  
 
OBJECTIVES: 
1. Develop BMP recommendations to control jointed goatgrass in the intermountain dryland 

winter wheat growing areas. 
2. Determine the degree that amended crop rotations, employing safflower, spring wheat, and 

BMPs, manage jointed goatgrass infestations in subsequent wheat crops.  
3. Compare BMPs with a separate conjoint study of the efficacy of using an imidazolinone-

resistant winter wheat cultivar to control jointed goatgrass. 
4. Provide economic analysis of BMPs compared to traditional cultural practices and 

contribute to and test the effectiveness of the jointed goatgrass bioeconomic model. 
 

EXPERIMENTAL DESIGN:  
Two test sites with natural jointed goatgrass populations, one in southern Idaho and one in 
Utah, were selected.  BMPs to be investigated and evaluated include: amended crop rotations 
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utilizing safflower and/or spring wheat, variable tillage, earlier crop planting date, more 
competitive cultivar, and use of imidazolinone-resistant winter wheat cultivars.  A comparison 
between traditional crop rotation sequence of winter wheat-fallow-winter wheat versus winter 
wheat-safflower-fallow and/or winter wheat-spring wheat-fallow for a minimum of five years 
are planned.  The producers are responsible for planting, fertilizing, and tillage.  Researchers 
conduct spraying and harvest seed with a harvester equipped to take seed samples for test 
weight, yield, quality, and dockage.  When sufficient data is collected an economic analysis of 
BMPs, with amended rotations, will be conducted and compared to traditional cultural practices 
in use in each site area.  Information collected can be used for contributing to and testing of the 
jointed goatgrass bioeconomic model. 
 
UTAH PROGRESS: 
Fields with high potential for jointed goatgrass infestation at the Blue Creek Experiment 
Station in northern Utah provide opportunity to compare traditional winter wheat-fallow-winter 
wheat rotations, with jointed goatgrass best management strategies including safflower-fallow-
winter wheat rotation possessing measurably different annual grassy weed management 
capacity (Table 1).  Plots are 40 x 300 feet, with three replications. 
  
Table 1. Comparing rotations of winter wheat-fallow-winter wheat and safflower-fallow-winter 
wheat. 
 Year 
Rotation 2000 2001 2002 2003 2004 2005 
     11 Wheat Fallow Wheat Fallow Wheat Fallow 
     2 Safflower Fallow Wheat Safflower Fallow Wheat 
1Plots with traditional wheat-fallow-wheat rotation. 
Wheat cultivars used are standard winter wheat varieties adapted for the area. 
 
Imidazolinone-resistant winter wheat (CV9804), treated with imazamox, is compared with the 
best available competitive winter wheat variety to manage jointed goatgrass in a winter wheat-
fallow-winter wheat rotation (Table 2).  Treatments are replicated three times with plot size of 
40 x 300 feet. 
 
Table 2. Replacing standard winter wheat with an imidazolinone-resistant winter wheat, CV 
9804, with or without imazamox treatment to manage jointed goatgrass. 
 Year 
Rotation 2000 2001 2002 2003 2004 2005 
     11 Fallow Wheat Fallow Wheat Fallow Wheat 
     3 Fallow CV98042 Fallow CV98042 Fallow CV98042 
     3a Fallow CV9804 Fallow CV9804 Fallow CV9804 
1Plots with traditional wheat-fallow-wheat rotation. 
2CV9804 wheat with application of imazamox herbicide 
Wheat cultivars used are standard winter wheat varieties adapted for the area. 
 
The third year (2003) of a five-year study verifies the positive role played by inserting a spring 
crop into the winter wheat-fallow rotation.  Safflower draws upon soil moisture and fertility not 
used by wheat and can be grown immediately after wheat in the rotation to provide an 
additional cash crop.  This allows the use of effective jointed goatgrass herbicides in the crop 
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rotation. Some jointed goatgrass remained in wheat in the traditional rotation (Table 3) where 
8.3 reproductive tillers/m2 were counted in wheat grown in the wheat-fallow-wheat rotation 
while none were observed in wheat with the altered safflower-fallow-wheat rotation.  Wheat 
yields were not different between the two rotations even though one extra crop has been taken 
from the field.  Table 4 reveals that jointed goatgrass plants appearing in wheat with the 
traditional rotation can also be removed with one application of the selective herbicide, 
imazamox, to a herbicide-resistant cultivar like CV9804.  The herbicide-resistant wheat failed 
to yield equal to the standard wheat variety grown in the area, probably because it was not 
developed for the limited moisture conditions recently experienced in the Intermountain region. 
 
Table 3.  Jointed goatgrass densities and winter wheat yields following two cycles of winter 
wheat-fallow-winter wheat rotation versus safflower-fallow-winter wheat. 
Rotation JGG in seedling wheat 

5/1/03 
JGG in wheat at harvest 

7/28/03 
Wheat yield 

7/28/03 
 seedlings/m2 rep. tillers/m2 bu/A 
    
Wheat/fallow/wheat 3.3 8.3 39.3  
Safflower/fallow/wheat 0 0 34.3  
LSD0.05 1.3 NS 5.9  
 
 
Table 4.  Wheat yields and jointed goatgrass densities recorded in 2003 in wheat with and 
without imazamox treatment. Blue Creek, UT 
Treatment 
 

JGG in seedling wheat 
5/1/03 

JGG in wheat at harvest 
7/28/03 

Wheat yield 
7/28/03 

 seedlings/m2 rep. tillers/m2 bu/A 
    
Standard variety  0 0 37.6  
CV9804  0.33 0 29.3  
CV9804 plus  0 0 27.0  
   imazamox1     
LSD 0.05  1.3 NS 5.9  
1Herbicide rate of 6 oz/A. 
 
IDAHO PROGRESS:  
The third cropping year of a 5-year trial was completed in 2003.  This trial is located 
approximately 15 miles south of American Falls, in Power County, Idaho on a commercial 
wheat-fallow dryland farm.  All tillage and harvesting operations are performed by the 
cooperating grower. 
 
2002-03: Winter wheat (‘Sprague’) was seeded in September, 2002 at 78 kg/ha to the entire 
site, because the grower failed to plant the higher rate.  Also ClearfieldTM wheat was not seeded 
in this experiment.  Due to dry conditions in the fall, wheat emergence was very poor and no 
jointed goatgrass emerged in the fall of 2002.  Much of the wheat and the jointed goatgrass 
emerged the following spring. 
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On June 25, 2002, and June 19, 2003, wheat and jointed goatgrass populations were sampled in 
each plot.  Populations were estimated by counting the number of jointed goatgrass plants, 
heads per plant, wheat plants, and wheat tillers per plant.  The jointed goatgrass counts were 
taken in four 38-cm by the length of the plot (61 m) areas evenly spaced apart in each plot for a 
total of  1.52 by 61 m area.  Wheat counts were taken in four 2-meter lengths down a wheat 
row and repeated four times in each plot. 
 
In 2002, with plant counts averaged over the four sampling areas within each plot, jointed 
goatgrass densities were 16, and 9 plants/m2 in the 78 and 101 kg/ha conventional wheat 
seeding rates, respectively and 0.61 plants/m2 in the ClearfieldTM wheat (Table 5).  In 2003, the 
average jointed goatgrass density over the four sampling areas within each plot was 0.3 
plants/m2. 
 
In 2002, due to a harvesting error by the cooperator, grain yield was not obtained for the two 
conventional wheat-seeding rates.  The average yield of the two conventional seed rates was 68 
bu/A compared to 32 bu/A in the ClearfieldTM wheat.   
 
The summer of 2003 was extremely dry, wheat yield was very low, with the Sprague variety 
averaging 11.5 bu/A (Table 6).  ClearfieldTM wheat was not in the rotation. ClearfieldTM wheat 
was planted along with conventional wheat in the fall 2003.  Jointed goatgrass densities were 
also low, averaging 0.3 plants/m2. 
 
Table 5.  Influence of winter wheat planting rate and a ClearfieldTM wheat cultivar on jointed 
goatgrass and winter wheat density in southern Idaho in 2002. 
  Jointed goatgrass  Wheat 
Treatment  Plants Heads  Plants Tillers 
  #/m2 heads/plant  #/m2 #/plants 
Low rate  15.8 2.6  17.6 3.6 
High rate  8.7 3.6  23.6 4.1 
ClearfieldTM  0.6 1.6  18.3 3.1 
LSD (0.05)  ns ns  ns ns 
 
 
Table 6.  Contrasting jointed goatgrass densities and winter wheat yield in 2002 with those of a 
severe drought season in 2003. 
  Jointed goatgrass  Wheat 
Treatment  Plants Heads  Plants Tillers Yield 
  #/m2 heads/plant  #/m2 #plant bu/A 
2002  8.4 2.6  19.8 3.6 50 
2003  0.3 .32  43.7 5.1 11.5 
LSD (0.05)  ns 1.9  5.7 1.1 29.4 
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PUBLICATIONS:   
Evans, J.O., D. Morishita, P. Patterson, 2003. Best Management Practices for Control of 
Jointed Goatgrass in Winter Wheat in the Intermountain States.  National Jointed Goatgrass 
Program Annual Review, March 9, Koloa, Hawaii. Page 94-100. 
 
TECHNOLOGY TRANSFER ACTIVITIES:   
Evans, J.O. 2003. The role of herbicide resistant wheat in crop rotations to manage jointed 
goatgrass infestations. Utah Ag. Exp. Stn. Producers Seminar. July 1, Nephi, Ut. 75 attendees. 
 
Evans, J.O. 2003. Simple adjustments in the wheat-fallow rotation greatly improves jointed 
goatgrass control in winter wheat. Geenville Station Field Day. July 8, Logan, Ut. 110 
attendees. 
 
Evans, J.O. and D. Morishita. 2003. Best management practices for jointed goatgrass control in 
Northern Utah. July 9, Rockland, ID. 25 attendees. 
 
STATEMENT OF WORK TO BE CONDUCTED: 
Plant densities of jointed goatgrass and winter wheat will be measured in the seedling crop in 
May, 2004 and jointed goatgrass tiller number, dockage, and wheat yield determined at harvest. 
Comparisons between a standard variety and Clearfield (herbicide-resistant) cultivars, with and 
without herbicide treatment, are in the fallow sequence therefore jointed goatgrass populations 
will be made in the fallow fields. A one-day producer field presentation is planned for the 
second week of July. A best management practices bulletin for jointed goatgrass management 
in wheat produced in the Intermountain area is being developed. 
  
BUDGET: UTAH 
Budget Timeline 
Fiscal Year Requested ($) Received ($) 
2000 8000 8000 
2001 8000 8000 
2002 8000 8000 
2003 8000 8000 
2004 8000  
 

 
  Proposed five-year budget: 1 July 2000 to 30 June 2005. 
 00-01 01-02 02-03 03-04 04-05 Totals ($) 
Idaho 8000 8000 8000 8000 8000 40000 
Utah 8000 8000 8000 8000 8000 40000 
Totals ($) 16000 16000 16000 16000 16000 80000 
 
Fiscal year 2005:  Utah 
1 July 2004 to 30 June 2005 
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BUDGET JUSTIFICATION: 
UTAH 
A. Salary and Wages.  2a. Salary for research associate responsible to prepare fields, treat seed, 
plant crops, apply treatments, and data acquisition.  Months 3.5 x 1600/mo. = $5,600. 
 
B. Fringe Benefits.  Benefits paid on salary for research associate at a rate of 12.05% x $5,600 
= $675. 
 
E. Materials and Supplies.  Purchase field stakes, posts, flags, and other miscellaneous supplies 
such as paper, pens, etc. ($50), seed ($200), fertilizer and pesticides ($300), fuel and oil ($200), 
and soil analysis and determination of soil seed reserves ($150).  Total ($900). 
 
F. Travel.  Travel to next Jointed Goatgrass Annual Review meeting at a site to be determined.  
Lodging and per diem at $250/day x 2 days = $500. 
 
G. Publication Costs.  Preparation and publication of a manuscript in a refereed journal, 4 pages 
x $50 per page = $200. 
 
H. Computer Costs.  Costs for detailed statistical analysis using SAS software ($125). 
 
N. Total Amount.  ($8,000). 
 
IDAHO 
 
A. Salary and Wages. 

One month salary for Scientific Aide position $2,667. Hourly labor to assist technical 
personnel in collecting data and processing samples.  
160 hr x $7.50/hr. = $1,200. 

 
B. Fringe Benefits.  Retirement and health insurance contributions for Scientific Aide 

calculated at rate of 34.5% and for prebaccularate student labor calculated at rate of 9%. 
 
E. Materials and Supplies.  Seed ($100), pesticides ($50), fertilizer ($100), sample bags ($40), 

miscellaneous expendable supplies such as paper, staples, pens, tape, etc. ($60). 
 
F. Travel.  Lodging, per diem, and airfare for Principle Investigator and Scientific Aide to 

attend annual Jointed Goatgrass Review Meetings in 2004 at a site to be determined. 
$1,385. Meeting including travel time lasts approximately 3 days. Travel from Twin Falls, 
ID to Rockland, ID area where study is located: 180 miles RT at $0.35 to $.50 per mile 
(higher cost for using truck and trailer for towing) and five trips= $370. 

 
J. All Other Direct Costs. Soil nutrient analysis $90. Land rental (3 acres) and equipment use 

from cooperator = $910. 
 
 


