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Title:  Assessment of microbial and environmental factors on jointed goatgrass seed 
survival in soils from Oklahoma and the Northern Plains 
 
Time Line:  
 
Initiation date: July 1, 2006, Termination date: June 30, 2009.  Project will extend into early 
2009. 
 
Personnel: Philip Westra, P.I., Brien Henry, Alan Helm, Steven Chisholm, John McKay, 
Harry Meimberg, Brad Lindenmayer, Mike Ostlie  
 
Original Hypotheses:  
 
Jointed goatgrass germination is affected by soil temperature and moisture regime and is 
further impacted by soil microbial influences which may be location and site specific. 
 
Summary of Progress: 
 
Early in the fall of 2007, three hundred and fifty pounds of typical eastern Colorado wheat 
field soil was collected from the Platner, Colorado site where jointed goatgrass research has 
been conducted for 15 years.  Late in the fall of  2007 researchers in Oklahoma shipped 
approximately 200 pounds of Oklahoma wheat production soils to the weed science 
laboratory at Colorado State University.  Much research on this project took place in 2008.  
Additional soil – jointed goatgrass studies will be conducted in 2009 by Mike Ostlie, a new 
PhD weed science student. 
 
Objectives:  1) Determine if soil microorganisms influence germinability of JGG  
   seed. 
           2) Determine if soil temperature affects microbial degradation of  
   jointed goatgrass seed in soil. 
 
Experimental Design:  Jointed goatgrass seeds from different sources were planted in 3 
soils; two were sterilized or unsterilized.  Microbial assays were done using different media 
to evaluate for the presence of bacteria or fungi. 
 
Progress/Conclusions:  Germination of different jointed goatgrass accessions in different 
soils has been done but will be repeated.  Germination was significantly better in sterile soil 
than in non-sterile soil, suggesting that pathogens may be affecting seed germination.  Better 
overall germination occurred in the Platner, CO, soil than in the OK soil.  Best germination 
occurred with ID seed, followed by OK seed.  CO seed had the poorest overall germination. 
 
Microbial assays of soils and plant tissue showed that a large number of degradation 
pathogens do exist in the soil and on plant tissue.  Favorable conditions are required for 
growth and impact from these pathogens.  Microbial data to date show there are no major 
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differences in microbial levels between the Colorado and Oklahoma soils, although the 
microbial communities may differ.  We see higher levels of bacterial presence on plant 
material from the soils compared to pure soil extracts.  The bacteria likely are utilizing the 
carbohydrates in the decomposing plant tissue as an energy source. 
 

 
 
Figure 1.  Germination from 10 jointed goatgrass cylinders in 3 soils after being incubated 
for 4 weeks in a cold room (34 F) in the respective soils.  Y axis is number of plants.  No 
germination occurred in the cold room.  Germination only occurred once plants were placed 
in ambient temperature in a greenhouse. 
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Figure 2.  Jointed goatgrass germination in 3 soils – OK, CO, and potting soil – left to right 
 

 
 
Figure 3.  Germination from 10 jointed goatgrass cylinders in 3 soils when planted at 
ambient temperature in the greenhouse.  Y axis is number of plants. 
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Figure 4.  Germination from 10 jointed goatgrass cylinders for 3 jointed goatgrass 
accessions when planted in sterile, non-sterile, or mixed soil.  Y axis is number of plants. 
 
Samples evaluated for pathogens 
Oklahoma Soil Bucket 1 
Oklahoma Soil Bucket 2 
Plattner Soil Bucket 1 
Plattner Soil Bucket 2 
Plant matter Oklahoma 
Plant matter Plattner 
  
  

 
 
Table 1.  Media used to evaluate for the presence of different potential soil pathogens 
______________________________________________________________ 
Bacteria 0.1x tryptic soy agar (TSA) (cyclohexamide) 
Fungi potato dextrose agar (streptomycin) 
Actinomycetes Actinomycete isolation agar (AIA, streptomycin) 
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Figure 5.  Incubator for microbial research. 

 
Figure 6.  Dish from bacterial assay. 
 
 
Publications: None to date. 
 
Technology Transfer Activities:  Once these studies are completed in 2009, the results will 
be shared through extension and professional meeting presentations.  Pending significant 
and favorable results, the findings will be written up for publication. 
 


