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   14-03        PROGRESS REPORT 
 
1. TITLE:   Controlling Jointed Goatgrass with Moldboard Plowing. 
 
2. PRINCIPAL PERSONNEL:  Gail A. Wicks, Gordon E. Hanson, and Gary W. 

Mahnken, University of Nebraska, 461 West University Drive, North Platte, NE 
69101  

3. TIME LINE: Initiated in 2003; projected completion, fall, 2006; On schedule. 
 
4. ORIGINAL HYPOTHESIS: Tillage method will aid in the germination of jointed 

goatgrass (JGG) during the fallow period or will prevent JGG from geminating by 
destruction of the JGG cylinder or burying it too deep to germinate. 

 
5. SUMMARY OF PROGRESS: Project was initiated in spring 2003.  Entire 

experiment area was seeded to a JGG density of 200 cylinders/m2.  A treatment 
designated heavy JGG was seeded to a density of 1,000 cylinders/m2. Data collected 
were JGG plant counts in the spring, fall before winter wheat seeding, and after 
winter wheat and JGG emergence. 

 
6.  OBJECTIVE: To determine the usefulness of unconventional weed control methods 

to aid in the control of JGG in winter wheat.  Original objective:  To determine if 
moldboard plowing or burning + moldboard plowing plus Beyond™ will enhance the 
depletion of jointed goatgrass in the soil seedbank compared with using tandem 
disking + Beyond™ Herbicide, burning + plowing, or notill + Beyond™. 

 
7. EXPERIMENTAL DESIGN: A randomized complete block with five replications 

was laid out in the spring of 2003 in a fallow area containing wheat stubble and an 
adjacent area containing growing wheat. A JGG cylinder density of 200 joints/m2 
(and 1,000 joints m2 in a single Heavy JGG treatment) was established prior to 
applying six JGG control treatments and a no-till treatment. Treatments included 
burning, burning plus moldboard plowing, tandem-disk harrowing in the spring, 
disking in the fall, moldboard plowing, moldboard plowing of Heavy JGG density 
plots.  A no-till check was also included.  The stubble burning treatment was 
conducted April 15, with tillage occurring that same day.  The disk was set to a depth 
of 2.5 inches and plowing was performed to a depth of 8 inches with complete 
inversion.  On May 21 and July 10, JGG density was determined, followed 
immediately by a glyphosate application.  Winter wheat (‘Pronghorn’ cultivar) was 
seeded September 29, 2003 at a seeding rate of 84 kg/ha.  In the fall of 2003 and the 
spring of 2004 this experiment will be repeated in an adjacent area. 

 
8. PROGRESS/CONCLUSIONS:  Jointed goatgrass densities on May 21 were greater 

on the tandem-disk harrow treatments than the no-till. This probably is due to the disk 
planting the cylinders. The cylinders laying on the soil surface in the no-till may not 
have had sufficient moisture for a long enough period to germinate as many as the 
ones in the disked treatments. Burning or moldboard plowing greatly reduced jointed 
goatgrass density. The burning was effective at controlling JGG cylinders on the 
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surface. JGG cylinders were collected from the burned and the no-till treatments the 
day after the plots were treated and transferred to a greenhouse for a germination 
check.  After two weeks in the greenhouse, 80% of cylinders collected in the no-till 
plots germinated.  After four weeks, none of the cylinders collected in the burned 
plots germinated while 87% of the no-till cylinders germinated, with 84% of those 
having two to four plants per cylinder.  Plowing reduced goatgrass density by burying 
cylinders too deep to emerge.  In the plowed plots, greater than 98% of the cylinders 
were buried greater than 10-cm deep (data not shown). The jointed grass plants found 
in the high density plowed plots may have been from cylinders being moved by water 
to these plots from plots where tillage had not buried the cylinders. Another 
possibility is that there were holes in the ground at the time of plowing made by 
rodents. Cylinders dropped into these holes would be at a shallower depth than those 
lying on the soil surface following plowing.  Plants were observed to have emerged 
together in small groups, indicating a hole had collected joints as they were spread.  
On July 10, the JGG density in all treatments was very low.  For some unknown 
reason, the highest jointed goatgrass density was on the standard JGG density 
moldboard plow treatment. Possible explanations include uneven ground such as 
previous tractor tracks, more ground squirrel holes, or cylinders transferred in from 
adjoining plots.  Counts performed in the growing wheat November 17, 2003 showed 
that the no-till plots had the greatest JGG density.  Disking and plowing had densities 
as low as the burned plots.  Rainfall was limited after wheat seeding.  The jointed 
goatgrass density in the winter wheat growing on the no-till treatment was greater 
than all other treatments.  With the seeding rate of 200 cylinders/m2 in the spring, 
only about half of the available JGG germinated by November 17.  More goatgrass is 
expected to emerge by spring.  These plants will be less competitive, thus little wheat 
yield loss will be expected in 2004.  However, there may be sufficient seed to be 
produced to increase the JGG population in some treatments. 

 
9. PUBLICATIONS: None 
  
10.   TECHNOLOGY TRANSFERS: None  
 
11.   BUDGET:  

Timeline table for dollars requested and received. 
Amount     2003   2004   2005    
Requested   $11,000  $11,000  $11,000       
Received   $11,000   
________________________________________________________________  
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Table 1. The effect of post-harvest tillage and burning on jointed goatgrass density in 
winter wheat in 2003. a   
 

 Jointed goatgrass plant counts 

 ------ in fallow  ------ in wheat  

Fallow Treatment May 21 July 10 November 17  

 -----------------------  no. / m2  ---------------------  

Burn   18   c    0   b  0.9   b  

Burn + plow   0.2   c     0   b 0.02   b  

Disk in spring 105   a     0   b   1.4   b  

Disk in fall 103   a 0.01   b   1.1   b  

Moldboard plow 0.4   c 0.24   a      0   b  

Moldboard plow – heavy JGG    4   c 0.01   b 0.02   b  

No- till   67   b 0.01   b  7.7   a  

L.S.D.( α=0.05) 
pr > F 

22 
0.0001 

2.1 
0.02 

2.4 
0.0001 

 

 

a Counts were averaged over seven separate m2 areas per plot. 
 
 


