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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.  
 
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.  
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CONCLUSIONS: A significant run effect was observed for both 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 also was 
greater emergence (93, 97%) from caryopses produced under the longer vernalization 
period than from those from 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 
significantly influenced caryopses total percent germination. However, caryopses from 
secondary florets took more time (6 days) to reach maximum germination than florets 
from either the primary (4.5 days) or the tertiary (4.8 days) position (p= 0.005). 
Additionally, a greater number of abnormalities (lack of shoot or root development) were 
observed in the offspring of jointed goatgrass plants from a 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.  
 
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 
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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 will be presented at the 
annual Western Society of Weed Science meeting in Portland, OR.  
 
RECOMMENDATIONS FOR PRODUCERS: Management strategies that incorporate 
early season jointed goatgrass control should allow for removal of adequately vernalized 
goatgrass plants capable of producing the most competitive seedlings. 
 


