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20-03   NEW PROPOSAL 
 
TITLE: Variation of jointed goatgrass seed dormancy within a single spike 
 
PERSONNEL: Carol Mallory-Smith, Professor, Oregon State University 
 Lynn Fandrich, PhD Graduate Research Assistant 

 
TIMELINE: Initiation date – July 1, 2004; Termination date – June 30, 2005 
 
HYPOTHESIS: Middle-borne spikelets on a jointed goatgrass spike contain primary seed that 
are more dormant than primary seed produced on upper and lower regions of the spike.  
 
SUMMARY OF PROPOSAL: A growth chamber experiment will test the dormancy of several 
populations of threshed jointed goatgrass seed classified according to position within spikelet 
and spike. 
 
OBJECTIVE: To quantify seed dormancy in jointed goatgrass based on position within spikelet 
and a single spike. 
 
JUSTIFICATION: Reported studies on dormancy in jointed goatgrass are few in number and 
only a limited number of populations have been investigated. Differences in jointed goatgrass 
seed size and dormancy exist based on seed position within the spikelet (Fandrich, unpublished 
data; Fandrich and Mallory Smith 2003). Carpenter et al. (1992) reported that primary seed from 
the middle of the spike were more dormant than seed from upper and lower regions. However, 
there was no indication that the experiment was repeated, the scope of inference was limited to 
one jointed goatgrass population, and further results have not been published. 
 Since jointed goatgrass and wheat have a common genetic background and follow a 
similar life cycle, information on wheat seed biology may be used to make inferences about 
jointed goatgrass seed biology and dormancy. Only one day separates the successive fertilization 
of florets within a wheat spikelet (Percival 1921). The relative period for fertilization of a cereal 
spike is longer (2-6 days). In wheat, flowering begins midway up the spike and proceeds 
upwards and downwards on the rachis. Similarly, the middle-borne spikelets on a jointed 
goatgrass spike are the first to undergo anthesis (Fandrich, personal observation). It is 
hypothesized that seed produced at the middle of the jointed goatgrass spike will be more 
dormant than seed produced on upper and lower regions of the spike. The first seed produced on 
wild oat was shown to be the most dormant (Green and Helgeson 1957; Schwendiman and 
Shands 1943). Since younger tillers of jointed goatgrass typically have shorter spikes, additional 
information to describe seed dormancy based on spike length may provide indirect evidence for 
differing levels of seed dormancy within a plant. 
 
METHODS: Note: Intact spikes are already available for use in this study. Several populations 
of jointed goatgrass were grown during 2001-02 in field nurseries at the Columbia Basin 
Agricultural Research Center in Pendleton, Oregon. At maturity, intact spikes were harvested 
and stored at -20 ° F to slow the effects of after-ripening. Intact, unbroken spikes from the 
different populations were sorted according to spikelet number per spike (n=5, 6, 7, 8 and 9) and 
returned to cold storage. 
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 A germination test will be conducted to measure dormancy in jointed goatgrass seed 
according to spikelet position within the spike. Spikelets from each of the different spike lengths 
will be broken apart, threshed, and seed placed in moistened germination boxes according to 
spike and spikelet position (numbering will begin at the bottom). The germination test will be 
conducted using 25/15 ° C day/night temperatures and a 12-hour photoperiod. After 14 days, the 
number of germinated seeds according to spikelet and spike position will be counted. The 
experiment will be repeated. Percent germination will be analyzed statistically using ANOVA 
for a split-plot, nested design where populations are the whole plot, spikes are the split-plot and 
spike number is nested within split-plot. ANOVA will be run separately for primary and 
secondary positioned seed.  
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PLANNED TECHNOLOGY TRANSFER: Results will be presented at the Columbia Basin 
Agricultural Research Center Field Days at Pendleton and Moro, Oregon, in 2005, at the annual 
Oregon Wheat Growers League meetings in 2005, through extension publications and on the 
jointed goatgrass web page. Final results will be presented as a paper at the 2005 Western 
Society of Weed Science meeting and submitted for publication to Weed Technology or Weed 
Science. 
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BUDGET: 
Year 1 - 2004-2005 

 
 Amount 

Requested 
Salary Graduate Student (0.25 FTE)  $8,000 
Fringe Benefits (3%)  240 
Salary Undergraduate Student       1,000 
Fringe Benefits (5%)           50 
Materials and Supplies  400 
Travel  1,600 
Total  $11,290 

 
Budget Justification 
 
Salary - $8,000 will pay an Oregon State University MS student half-time to thresh and measure 
jointed goatgrass seed, conduct germination experiments, and analyze data; $1,000 will pay for 
undergraduate to assist graduate student. 
 
Fringe Benefits - Calculated at 3% for a graduate student and 5% for undergraduate. 
 
Materials and Supplies - Pays for germination blotter paper and germination boxes. 
 
Travel - Values will cover the cost of one, 2-day trip to eastern Oregon to present research results 
at the Columbia Basin Agricultural Research Center Field Days at Pendleton and Moro in July, 
and a trip to the Oregon Wheat Growers League meeting in December 2004. $1000 is allocated 
for airfare, hotel, meeting registration and per diem expenses to travel to the 2005 National 
Jointed Goatgrass meeting to present the results of this research. 


