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14-04  PROGRESS REPORT – Year Two 
 
TITLE: Environmental and genetic effects on seed dormancy and after-ripening in jointed 
goatgrass 
 
PERSONNEL: Carol Mallory-Smith, Weed Scientist, Oregon State University 
 Lynn Fandrich, PhD Graduate Research Assistant 

 
COOPERATORS: Joe Yenish, WSU; Tom Peeper, OK; and Tony White, KS 
 
TIMELINE: Initiation date – July 1, 2003; Termination date – June 30, 2005 

The project is on schedule, but due to the experimental design, results will not be 
available until the March 2006 meeting. 

 
ORIGINAL HYPOTHESIS: Differences in seed dormancy may be genetic in origin and/or 
influenced by environmental conditions during seed development. Cool temperatures at seed 
development and warm temperatures during after-ripening (AR) may shorten the dormancy 
period in jointed goatgrass. 
 
SUMMARY OF PROGRESS: No germination results to date. Currently, sub-samples from 
the 2004 harvests are undergoing after-ripening treatments. Germination tests of after-ripened 
and stored spikelets will begin on February 14, 2005. 
 
OBJECTIVE: To examine the influence of precipitation and temperature during spikelet 
production on post-harvest seed dormancy and after-ripening. To study the genetic variation in 
jointed goatgrass seed dormancy. 
 
EXPERIMENTAL DESIGN: Four jointed goatgrass populations, two winter and two spring, and 
two wheat cultivars were planted in six environments with different temperatures and 
precipitation levels during spikelet production. Oregon State University provided the four jointed 
goatgrass populations; each study participant included two local wheat varieties and opted to 
include two additional jointed goatgrass populations for evaluation. Replicated, small plots 
(approximately 8 X 8 feet) were established at each site for fall and spring plantings. 
 Jointed goatgrass spikelets were hand-harvested from four replicate plots at each location 
approximately one to two weeks before crop maturity. Plants were clipped below the 
inflorescence and shaken inside a paper bag to collect mature spikelets. Winter and spring wheat 
were harvested at crop maturity. Four replicate samples of each jointed goatgrass population and 
wheat varieties were shipped after harvest to Oregon State University. Sub-samples of the 
remaining spikelets were stored at -30, 10, 20, 30, and 40 C for 12 weeks. Additional after-
ripening treatments were added to the protocol (Table 1). Germination tests will be conducted on 
after-ripened and -30 C stored seed. Primary seed dormancy will be estimated as the difference 
between -30 C stored and after-ripened germination responses. 
 Specific environmental and phenology data were collected from each site. Planting date, 
approximate heading date, harvest date, mean monthly temperature, and precipitation were 
required. 
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PROGRESS/CONCLUSIONS: 
 
Oregon:  
 
Since March, 2004 – Fall planted 2003 wheat and jointed goatgrass were harvested on July 14 at 
Corvallis, OR; July 20 at Pendleton, OR; and July 22, 2004, at Moro, OR. Harvested spikes were 
returned immediately to the laboratory at Oregon State University, and stored at -30 C. Spring 
planted (March 23) 2004 wheat and jointed goatgrass did not produce spikes. Fall treatments for 
year two were established on Oct. 12 at Moro, OR; on Oct. 13 at Pendleton, OR; and Oct. 15, 
2004 at Corvallis, OR. Sites were selected nearest the 2003-04 plots. Jointed goatgrass emerged 
from all rows at all locations by Dec. 10, 2004, and plants were in 2-leaf to 1-tiller growth stages. 
 
Previously - Fall treatments were established on Oct. 14, 2003 at Corvallis, OR, on Oct. 20 at 
Pendleton, OR, and on Oct. 21 at Moro, OR. 
 
Kansas:  
 
Since March, 2004 - Spring 2004 treatments were established on March 22, 2004, in an area next 
to the fall planted treatments. Good growing conditions were present near the time of spring 
planting and resulted in good emergence and growth for all spring treatments. During the same 
time, fall treatments recovered from a dry fall and winter period.   
 
Fall treatments entered the heading stage May 1-4, 2004 and were harvested June 17, 2004. An 
incomplete vernalization period likely occurred in spring planted treatments, and plants did not 
produce spikes. Therefore, seed from spring planted jointed goatgrass and wheat treatments were 
not available at harvest. 
 
Fall treatments for year two of the study were established on October 5, 2004, near the 
experimental area used in year one. The same treatment structure as year one was used. Jointed 
goatgrass and wheat emergence was high due to near optimum growing conditions after planting. 
Duplicate treatments will be established in spring 2005 according to the protocol.    
  
Previously - Fall treatments were established on Sept. 25, 2003 in a field without any past history 
of jointed goatgrass at the KSU Agricultural Research Center near Hays, KS. 
 
Washington:  
 
Since March, 2004 – Spring 2004 treatments were planted at Lind and Pullman on March 26 and 
April 7, 2004, respectively. Fall and spring planted wheat and jointed goatgrass were harvested 
at Lind, WA, and Pullman, WA, on July 27 and August 9, 2004, respectively. The Lind site was 
infested with a residual jointed goatgrass population, while the Pullman location was free of 
jointed goatgrass but had volunteer wheat. Harvested spikes were sent to Oregon State 
University. For year two of the study, fall treatments were seeded October 7 and 20, 2004, at 
Lind and Pullman, WA, respectively. 
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Previously – Fall treatments were established at Lind, WA, on Sept. 12, 2003 into dry, summer-
fallowed land. Treatments were established at Pullman, WA, on Oct. 17, 2003 on tilled re-
cropped land. 
 
Oklahoma:  
  
Since March, 2004 - Fall planted 2003 wheat and jointed goatgrass were harvested June 1, 2004, 
and immediately shipped to Oregon State University. There were no surviving spring 2004 
treatments. The fall 2004 treatments were planted on October 19, 2004, and seedlings emerged 
by October 28, 2004. One local JGG accession was planted along with biotypes from Oregon 
according to the protocol. We also used one local winter wheat, Jagger, and it was also planted 
according to the plot design. The soil was moist at planting. No irrigation was needed to aid 
germination. 
 
Previously - Fall treatments were seeded on Oct. 21, 2003 at the Oklahoma State University 
Research Station in Stillwater, OK. 
 
PUBLICATIONS: None to date. 
 
PLANNED TECHNOLOGY TRANSFER: Results will be presented at grower meetings, 
through extension publications and on the jointed goatgrass web page. Final results will be 
presented as a paper at the 2006 Western Society of Weed Science meeting. 
 
BUDGET: 
     Year 1 - 2003-2004  
 Oregon 

Requested/Received 
Washington 
Req./Rec. 

Oklahoma 
Req./Rec. 

Kansas 
Req./Rec. 

Total 
Req./Rec. 

Total $13,154 $1,100 $1,100 $1,100 $16,454 
 
     Year 2 - 2004-2005 
 Oregon 

Requested/Received 
Washington 
Req./Rec. 

Oklahoma 
Req./Rec. 

Kansas 
Req./Rec. 

Total 

Total $13,988 $1,300 $1,300 $1,300 $17,888 
 
No funds are requested for 2005-06. 
 
 
STATEMENT OF WORK TO BE CONDUCTED: Germination tests on 2003-2004 grown 
jointed goatgrass and wheat will be conducted in late February, 2005. Jointed goatgrass spikelets 
will be harvested in 2005 at each location one to two weeks before crop maturity. Winter and 
spring wheat will be harvested at crop maturity. Harvested samples will be shipped immediately 
to Oregon State University. After-ripening treatments and germination tests will be repeated 
using 2004-05 source seed. Data will be analyzed using traditional statistical methods, presented 
at the 2006 WSWS annual meeting, and prepared for submission to a refereed journal. 
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Table 1. Summary of after-ripening treatments applied to spikelets harvested from all locations. 
Treatment no. Treatment temperature (C) Duration 

1 -30 Continuous, since harvest 
2 10 12 weeks 
3 20 12 weeks 
4 30 12 weeks 
5 40 12 weeks 
6 40/20 3 weeks/3 weeks 
7 40/20 2 weeks/4 weeks 
8 40/20 1 week/5 weeks 

 


