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•This series is part of a larger study in Dr. Franks’ lab hoping to 

identify the traits under selection when Brassica rapa is introduced to 

a novel environment.   

•Introduced species face novel selection pressures in introduced ranges 

due to a change in environmental conditions.   

•This series of experiments investigates the different dormancy tactics 

and stratification needs which have emerged to aid in the species' 

survival in different climatic regions.  

• Seed stocks were used from northern California, southern California, 

Virginia, and fast plant seeds (artificially selected for quick lab 

growth) to represent  populations accustomed to different climates.  

•Experiments examined dormancy and germination under  NY fall 

temperatures, extreme cold exposure, heat wave exposure.  Seed 

populations were also tested for a stratification requirement 
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Stratification Requirement Investigation 

•Dormancy is the seed property in which germination is inhibited 

until certain environmental cues are met.  It is present in many plants 

and aids them in adaption to thrive in different climatic regions by 

timing germination for optimal weather conditions for plant survival. 

•Some seeds require a period of stratification—a period of colder 

temperatures and moistening before germinating when temperatures 

warm.  

•Different climatic regions offer varying environmental conditions 

such as solar radiation, aridity, and temperature.  These varying 

conditions can cause the same species of a plant to adapt in separate 

ways and develop different tendencies per climate. 

•B. rapa are a highly and rapidly adaptable species of field mustard.  

Because environmental conditions differ dramatically in different 

regions, B. rapa of different regions may have evolved separate 

adaption to their local climatic conditions.  This local adaptation may 

include differences in dormancy and germination requirements.  

•This experiment tested Virginia, Back 

Bay, and Fast Plant B. rapa seed 

samples’ ability to survive in a novel 

environment such as NY.  A 

thermocycler was used to place seeds 

under NY fall temperatures. 

•ANOVA test (F= 3.804) shows there 

was a significant difference between 

the average time to germination 

between the three populations. Tukey 

HSD test found this significant 

difference to be between the Fast  

Plant and Back Bay populations 

•The fast plant seeds do not require a 

dormancy period as they averaged the 

quickest to germination and 

accumulated the highest total 

germination. 
 

•3 Fast Plant seed samples were given different freezer treatments: dish A 

was placed in –80oC  for 4 days, dish B was placed in –20oC freezer for 4 

days, and dish C was placed in –80oC 3 hours. 

•Fast plant seeds were chosen because they are designed for quick lab 

growth, meaning they are stripped of all preexisting resistance and 

protection to variables such as the cold. This means if any of our seed 

populations would be affected by exposure to extreme cold, it would be 

the Fast Pant seeds.  

• Within 24 hours, all seeds from all treatments had germinated.   

•Results suggest all seed populations can survive exposure to extreme 

cold 

•Dry seeds from South Beach, Back Bay, Virginia, and Fast Plant 

populations were placed in two well plates and placed in two 

thermocyclers, a control and another which fluctuated hourly temperatures 

from a 2012 summer heat  wave.   

•In the control and experimental samples, only the Back Bay population 

featured viable seeds which did not germinate.  This is in accordance with 

data from our other experiments, which suggested some Back Bay seeds 

have a stratification requirement. 

•Results suggest all populations can survive high heat exposure 
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Cumulative Percent Dormancy VS Time  

•Fast Plant, Back Bay, Shell Beach, and Virginia seeds were monitored at room temperature 

before seeds were stored at 4o C for 100 days to simulate a stratification period.  Seed which 

germinated after this period or did not germinate but tested viable had a stratification 

requirement. 

•A generalized linear mixed model test gave a significant P value (P< 0.001), indicating 

populations differed in absolute germination. 

Frequency VS Seed Outcome by Population 
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Seed Source Percent Germinated  Average Time to Germination 

(days) 

Fast Plant 93.75% 5.9 

Virginia 31.25% 8.3 

Back Bay 12.5% 12.5 

•Under NY fall conditions, most seeds tested show no dormancy.  They would germinate in the fall 

and the plants would die over the winter, making these populations unable to survive in a NY 

climate.  Because Back Bay seeds showed the greatest cumulative dormancy under NY Fall 

temperatures they would be best fitted to survive if introduced to a NY climate. 
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•Back Bay was the only 

population in which seeds 

germinated after 

exposure to a cold, wet 

environment.  It also had 

the most remaining viable 

but not germinated seeds.  

This suggests that the 

Back Bay individuals 

exhibit variation in a 

stratification requirement 

for germination,  

while the Fast Plant, 

Virginia, and Shell Beach 

populations do not 

require a stratification 

period. 

Main Conclusions 

•All B. rapa seed populations can withstand exposure to extreme cold 

and extreme heat conditions 

•The Back Bay seed population features variation in dormancy and a 

stratification requirements.  No other populations showed a stratification 

requirement.  If featured B. rapa populations were introduced to a novel 

cold weather environment, the Back Bay plants would most likely 

feature the best survival rate. 

•National Science Foundation REU 

program 

•Dr. Craig Frank (program Advisor) 


