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TITLE: Jointed goatgrass seedling vigor from seed produced under varied field 
vernalization conditions. 
 
PERSONNEL: Michael Quinn, Graduate Research Assistant,  

   Carol Mallory-Smith, Professor, Oregon State University 
                Lynn Fandrich, Research Scientist (Private Contractor) 
 
TIME LINE: Initiation date – July 1, 2006; Termination date – June 30, 2007.    
 
HYPOTHESIS: Seedlings produced by jointed goatgrass plants from Bickleton, OR 
exposed to a short vernalization period will be less vigorous seedlings than seedlings 
produced by seed from plants exposed to a long vernalization period. 
 
SUMMARY OF PROGRESS: In the greenhouse, plants grown from caryopses produced 
by a longer vernalization period had both greater emergence and greater biomass than those 
with a shorter vernalization period. Growth chamber experiments revealed more rapid 
germination, greater dry weight, and more shoot and root development of seedlings from 
caryopses with a longer vernalization period. Floret position also significantly impacted dry 
weight, and shoot and root length but the responses were not consistent between experiments. 
These results indicate that length of vernalization can have a significant impact on the fitness 
of jointed goatgrass seedlings.  
The results have not been published.  We want to include more biotypes from the 
vernalization studies.  We have a student worker dissecting more seeds to continue the 
project.  It will require more than one biotype and time for a peer reviewed manuscript.  
There was not enough seed of each biotype to run the germination tests at multiple 
temperatures especially in the spring vernalized plants. 
 
OBJECTIVES: Quantify the germination rate, seedling shoot and root length, and dry 
matter accumulation of jointed goatgrass seed produced under varying field vernalization 
conditions. 
 
EXPERIMENTAL DESIGN: Greenhouse studies were conducted to assess germination 
rate and aboveground biomass production of secondary floret caryopses. Growth chamber 
experiments examined caryopses germination rate, and shoot and root growth from seedlings 
produced by caryopses from primary, secondary, and tertiary florets. Both experiments were 
arranged as factorial a RCB with four replications, and were repeated. Main effects were the 
two vernalization lengths in the greenhouse experiment, and vernalization length and floret 
position in the growth chamber experiments.  
 
CONCLUSIONS: There was a significant run effect between experiments, so each was 
analyzed separately. In both greenhouse experiments, increasing the length of vernalization 
of the mother plants had a positive impact on both dry weight produced (Table 1), and 
seedling height (Table 2) 14 days after emergence (DAE). There was greater emergence (93, 
97%) from caryopses produced under the longer vernalization period than from those 
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produced under the shorter vernalization period (68, 79%). No difference was observed in 
time of emergence between the two vernalization periods. 
 
Table 1. Mean dry weights 14 days after emergence (DAE) for jointed goatgrass 
seedlings produced by caryopses from plants from both long and short vernalization 
periods. 
  Dry wt. 
Vernalization period  Experiment 1 Experiment 2 
  ----------------- g ---------------- 
Short  0.018 0.027 
Long  0.032 0.034 
    
LSD (0.05)  0.008 0.004 
 
 
Table 2. Mean seedling heights 14 days after emergence (DAE) for jointed goatgrass 
seedlings produced by caryopses from plants from both long and short vernalization 
periods. 
  Height 14 DAE 
Vernalization period  Experiment 1 Experiment 2 
  ----------------- cm ---------------- 
Short  21.9 18.2 
Long  24.3 22.1 
    
LSD (0.05)  1.19 1.14 
 
In the growth chamber experiments, neither vernalization period nor floret position 
influenced caryopses total percent germination. However, caryopses from secondary florets 
took 6 more days to reach maximum germination than florets from either the primary (4.5 
days) or the tertiary (4.8 days) position (p= 0.005).  A greater number of abnormalities, such 
as lack of shoot or root development, were observed in the offspring of jointed goatgrass 
plants from the shorter vernalization period than from the longer vernalization period. Shoot 
length (Table 3), root length (Table 4), and dry weight (Table 5) were all positively 
influenced by increased length of vernalization period. Floret position also significantly 
impacted dry weight, and shoot and root length but the responses were not consistent 
between experiments.  
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Table 3. Mean shoot lengths for jointed goatgrass seedlings produced by caryopses from 
plants from both long and short vernalization periods in the growth chamber. 
  Shoot length 
Vernalization period  Experiment 1 Experiment 2 
  ----------------- cm ---------------- 
Short  5.52 5.85 
Long  6.98 7.09 
    
LSD (0.05)  0.275 0.256 
 
 
Table 4. Mean root lengths for jointed goatgrass seedlings produced by caryopses from 
plants from both long and short vernalization periods in the growth chamber. 
  Root length 
Vernalization period  Experiment 1 Experiment 2 
  ----------------- cm ---------------- 
Short  4.09 4.81 
Long  5.85 5.93 
    
LSD (0.05)  0.25 0.23 
 
 
 
Table 5. Mean dry weights for jointed goatgrass seedlings produced by caryopses from 
plants from both long and short vernalization periods in the growth chamber. 
  Dry wt. 
Vernalization period  Experiment 1 Experiment 2 
  ----------------- cm ---------------- 
Short  0.006 0.006 
Long  0.011 0.011 
    
LSD (0.05)  0.0005 0.0005 
 
These results indicate that the fitness of jointed goatgrass seedlings is impacted by the length 
of vernalization experienced by the mother plant.  
 
TECHNOLOGY TRANSFER ACTIVITIES: This information was presented at the 2007 
Western Society of Weed Science meeting in Portland, OR.  
 
RECOMMENDATIONS FOR PRODUCERS: Growers should be advised to incorporate 
early season jointed goatgrass control that would remove the longer vernalized goatgrass 
plants which are capable of producing the most competitive seedlings. 
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BUDGET: 
 
Item/task Description Amount requested 
Salary for grad student 
OPE 11% 

 $ 12,500 
        1,375 

Germination supplies Germination boxes and filter paper $ 300 
Greenhouse supplies Potting media, flats, stakes $ 400 
Publication costs $60 per page $ 425 
Total  $ 15,000 
 


