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ABSTRACT:  
The growing season is a highly variable time, and therefore stressful for many farmers.  
The purpose of this study is to provide farmers with the information that they require to 
ensure successful crops, thus reducing this stress.  Assigning a value to any given 
variety indicating the number of days required to reach physiological maturity, would 
provide the farmer with valuable information.  This information would provide the 
knowledge of knowing which varieties are most suitable for their region, resulting in the 
production of a higher quality crop.  A comparison was compiled between the current 
method of days to maturity, plus or minus the check and the new method of assigning a 
growing degree day value.  The results indicate that both methods are capable of 
providing farmers with useful information; however assigning the growing degree day 
number requires long-term commitment for each variety allowing a true average to be 
obtained, a task which is nearly impossible.  In conclusion, while both methods provide 
useable information, in this research situation, the method of days to maturity, plus or 
minus the check is superior.        
 
INTRODUCTION: 

Maturity is one of the characteristics, which has the greatest impact on the 

quality of a crop.  Therefore, if the progress of the components used to 

characterize maturity could be tracked, the quality could be assessed prior to 

harvest (Piett, 2005).  The ability to predict a specific crop stage also permits 

better crop management: including pesticide application, fertility management 

and harvest.  This becomes especially important when there are three or more 

crops, with different management schedules being grown on the same farm 

(Miller et al., 2001).  With the ability to choose a crop that can be grown 

successfully, being able to assess the quality prior to harvest, and following an 

accurate management schedule, the likelihood of producing a profitable crop is 

increased.    

Determining when certain plant stages will occur, for accurate crop 

management, can be done using the simple and accurate method of calculating 

growing degree days.  It is known that every plant requires a specific amount of 
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heat to develop from one point in their life cycle to another, to mature (Miller et 

al., 2001).  This is due to plant functions including evapotranspiration, 

photosynthesis, water and nutrient absorption and transport, enzyme activity, and 

other biological and chemical activities being regulated by temperature.  Other 

factors such as moisture, light (day length), nutrition and variety also play a role, 

but they generally have less influence.  Crop development, for this reason, is 

more closely related to the amount of heat it receives than to calendar days 

(unknown, 2005).  This development is also difficult to predict based on calendar 

days due to the great variability in temperatures from year to year.  Growing 

degree days, however, is based on actual temperatures experienced, and is used 

to assign a heat value to each day.  These daily values are added together to 

give an estimate of the amount of seasonal growth the plants have achieved 

(Miller et al., 2001).   

The stage of seed development at harvest influences both yield and 

quality, the technique for determining maturity differs for crop types.  Canola has 

attained physiological maturity when the pods and more importantly the seeds 

have changed color.  (Elias and Copeland, 2001).  In cereals, physiological 

maturity is defined as the cessation of nutrient movement to the grain, and is 

estimated by the grain moisture content at harvest (Juskiw et al., 2004).  With 

peas, maturity is determined by regular visits while recording percent color 

change, 80 percent change is termed mature.  It is through these tried and 

trusted methods of obtaining maturity, that physiological maturity can be 

determined.   

The main limiting factor to producing high quality crops in the Peace River 

Region is its short, cool growing season: specifically the period between killing 

frosts combined with limited heat accumulation herein.  The Peace Region 

experiences a short but intense season with long daylight hours, cool weather 

and moist conditions.  This often causes havoc with maturity and ripening within 

the crops and only a handful of varieties are available to be grown successfully 

under these conditions.  It is therefore the goal of this study to provide the 

farmers with the knowledge required to produce high quality, profitable crops.  To 
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achieve this end result, farmers need to be equipped with the information to: 

determine the best variety or crop to plant, assistance with overall crop 

management and the ability to estimate crop quality prior to harvest.  This can be 

accomplished through the development of a system that would assign a heat unit 

value to any current or future varieties or crops entering into the British 

Columbian Peace River Region.      

 
MATERIALS AND METHODS: 

Two farm sites are used to collect data: the first is located in the South 

Peace at Dawson Creek, the other is in the North Peace at Fort St. John.  These 

sites can experience opposing weather conditions; therefore having both sites 

ensures that useable data can be collected from at least one site in any given 

year, while providing a stronger average in years when data is collect from both.  

The sites are kept as identical as possible and are treated equally throughout the 

season.  Plots are planted, maintained, analyzed and harvested according to 

proper research protocol.      

 No variety requirements were made for this project; therefore varieties that 

were studied include those, which were grown on site for a minimum of three 

years.  As varieties grown for less then three years do not provide a relevant 

enough average to be of use. 

Over the five-year study, weather varied greatly from year to year; each 

year can be summarized as follows: 

2002: The BC Peace River region experienced a late spring due to late 

moisture and cool backward weather, with above average warm weather 

seen in June.  Minimal precipitation occurred after June creating drought 

conditions, and the cool weather returned for July and August.  Late 

season moisture in September and October caused re-growth throughout 

the BC Peace, delaying maturity further.  Drought. 
 2003: Spring was delayed once again, this time due to winter conditions 

refusing to abate.  The South continued to struggle with drought conditions 

whereas the North received optimal rainfall. Normal. 
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 2004: May was cool and damp; both sites however experience slight 

drought conditions soon after planting.  Rains returned in June to the 

North site and continued in a timely manner throughout the summer.  The 

South site did not receive moisture until the first week of July, resulting in 

lower than average quality and yields.  Both sites saw a damp fall with the 

first snow seen in early September.  Normal.  
 2005: Below average temperatures were seen in both the North and the 

South.  The Northern site received more than average rainfall amounts 

causing delayed maturity.  The South sight however received timely rains, 

experiencing a normal year.  An early killing frost on September 16th did 

affected some late crops in the south but did not occur in the north due to 

a protective blanket of fog. Used as a comparison year.  Good.  

 2006: Good growing conditions were present for both sites in early spring.  

This didn’t last, with rainfall amounts diminishing mid-May.  Both sites 

were hit with a serve drought, the North was able to cope slightly better 

with reserved soil moisture from winter snowfall.  With low humidity, lack of 

soil moisture, intense heat and strong winds, this drought was among the 

worst seen in the Peace region.  Drought.   
 Data obtained from: BCGPA Field Crop Variety Performance Book for the B.C. 

Peace River Region.  2002-2006.  www.bcgrain.com. 

Determining maturity was an important aspect of this trial: therefore known 

methods were used with both days to maturity and growing degree days used for 

the data collected.   

Cereals: whole-head dry-down samples were collected, weighed 

immediately in-laboratory, dried down completely in an air drier and 

weighed immediately after drying to prevent any moisture accumulation.  

Maturity is said to occur at 20 percent head moisture.   

Wheat: 20 heads with minimal stem were cut at random per plot.  

Barley: 20 heads with minimal stem were cut at random per plot. 

Oats: 20 panicums were stripped of seeds at random per plot. 
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Canola: maturity was determined using the Canola Council of Canada’s 

definition.  Please see Figure 1 below.     

Peas: visited at weekly intervals to record percent color change, 80 

percent change is classified as mature. 

 

 

 
 
Figure 1.  Definition for Canola Maturity used for this study.  Based on illustration from 
Canola Time of Swathing Guide.  Canola Council of Canada.  Canola Production Centre.  
www.canola-council.org.  Note that Canola Council of Canada considers the Swathing 
Stage to be physiological maturity.   
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Collecting GDD Data: 

To obtain data for determining growing degree-days: Weather stations 

located at each farm site were visited on a regular basis; the data was 

downloaded onto a laptop for further analysis at a later date.  The data 

was organized into spreadsheets and daily growing degree-days were 

calculated using the following formula:   

 

DGDD = (Max T+ Min T)/2 – Base T 
 

Where:  

 Max T = highest temperature of the day 

 Min T = lowest temperature of the day 

Base T = 5°C – a given temperature which no development should 

occur below.  

This information was then used to determine the total heat required for 

each variety to mature.  The total was calculated by the sum of daily 

growing degree-days, from planting date to physiological maturity.  

Physiological maturity was determined as explained above. a sample of 

these calculations can be found in the appendix.    

Due to weather related issues, some data was not obtained. 

The appendix contains the graphs of crops, which were not directly discussed. 

Crops studied include: CWRS, barley, oats, canola and peas. 
 

RESULTS & DISCUSSION: 

Figure 2a and 2b look at the varieties in a given crop, which were grown for three 

or more year: it is shown in both Growing Degree Days base 5°C (GDD (5)) and 

Days to Maturity (DTM).  These graphs were run as a starting point, looking for 

general trends and differences between the two methods. 

- When placed on the same scale, it seems that the number of days 

required for physiological maturity to occur happens earlier in the 
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growing degree day graphs.  The base number of 5°C, which was 

used, may explain this, as it is possible that some plants continue to 

develop below this base temperature.   

- The variations seen throughout one year are minimal compared to 

those seen between the years.  This can be explained by looking at 

weather trends: 2002 and 2006 were both classified as drought years, 

this is reflected in the graph by the minimal number of days required to 

mature as well as a flat-line pattern.  This is due to the fact that these 

plants died rather than matured, this is best seen in the Dawson Creek 

data from 2006 as this site experienced the more severe drought.  

2003, 2004 and 2005 were all rated as normal years and indicate more 

accurately the number of days required to reach maturity.    

- The variation is seen exceptionally well within one variety between the 

years in both growing degree days and days to maturity.  Both Kanata 

and AC Barrie in Figure 2a show significant movement, ranging a span 

of 40 days, as well as the varieties of AC Metcalfe and Legacy in 

Figure 2b. 

- In both figures, the growing degree days and days to maturity show 

similar patterns, indicating that both methods are capable of providing 

a valid value for determining physiological maturity. 

- These graphs prove one point which was not known prior to completing 

this study, that is that the chosen checks have just as much movement 

as the rest of the varieties.  This is of concern as in the current method, 

the check is placed at zero and the other varieties made relative to it.  

CWRS check is Katepwa (Fig. 2a) and the check for 6R Barley is 

Harrington (Fig. 2b).     
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Figures 3a and 3b show an average of the varieties grown for three or more 

years over the five-year trial.  With a comparison between growing degree days 

and days to maturity, the growing degree days had to be scaled by a factor of 10.   

- These graphs show the relationship between DTM and GDD (5) very 

well, also with GDD (5) in scale it clarifies the fact that less growing 

degree days are required to reach maturity. 

- These graphs simplify Figures 2a and 2b. 

 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3a. A comparison of Growing Degree Days base 5 and Days to Maturity between 
variety averages of CWRS grown in Dawson Creek for three of more years. Growing 
Degree Days base 5 is scaled as a factor of 10. 
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 6R Barley Variety Averages Fort St. John
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Figure 3b. A comparison of Growing Degree Days base 5 and Days to Maturity between variety 
averages of 6R Barley grown in Fort St. John for three of more years. Growing Degree Days base 
5 is scaled as a factor of 10. 
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The following figures separate weather trends, Figure 4 looks at the drought 

years of 2002 and 2006 while Figure 5 has the data from 2003 and 2004.  These 

were classified as acceptable years, with good temperatures and adequate 

moisture.  2005 was classified as a good year and was used in both Figures 4 

and 5 as a comparison point. 

 Figure 4a and 4b 

- Figure 4a, which represents the cereals at the Dawson Creek Site, 

show a very clear flat line pattern.  Also the graph shows how many 

less days are required to reach physiologically maturity in a drought 

situation compared to a good year.  It is questionable whether or not 

these plants do in fact reach maturity or if they simply die prematurely.  

In 2006 at the Dawson Creek Site, it is more probable that they died.    

- Figure 4b indicates that canola requires more days to reach maturity 

during a drought; this is because it seems canola requires moisture in 

order to dry down, or mature.  
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 Figure 5a, b, c & d 

- Both methods show similar trends, however days to maturity show 

slightly better separation between the varieties.   

- Figure 5a Days to Maturity show that the varieties Journey, AC Barrie 

and 5601 HR tend to be later, which is known to be true.  It also shows 

that the variety AC Splendor is relatively early, which is also true. 

- Figure 5b also shows proper separate of the varieties: with 34-55 being 

late while 43A56 is considered early.  Unfortunately Peace, the earliest 

variety in the trials, did not last for three years and was therefore not 

included.   

- 5c shows similar trends, however it places the check, which is 46A65, 

to be much later than what it is known to be.  Showing the importance 

of having an average over the years as well as over two different sites. 

- 5d has the best representation of both the growing degree days and 

the days to maturity.  Cascade, which is the oat check, is central on 

both graphs, with CDC Baler being the latest variety, and Lu and AC 

Juniper being the earliest.   

- These figures suggest that it may be beneficial to separate the data 

according to weather patterns rather then by site or year.  Removal of 

the flat-line trend makes the positions much clearer. 
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Figures 6a, b, c and 7a and b look at the method of using the days relative to the 

check.  This places the check at zero, while the other varieties are placed at days 

plus or minus the check.  This method was based on the assumption that the 

checks movement was minimal.  Figures 6a and 6b have the x-axis placed at 

minus one, allowing all varieties which were grown that year to be seen. 

- The yearly variability is seen again, as in Figures 2a and 2b. 

- Figure 6b, days to maturity show less variability between varieties 

relative to the check when compared to the 6a growing degree days.  

DTM has a maximum of 10 days difference whereas GDD show a 

maximum separation of 30 days. 

- Figure 6a and 6b show similar trends: with 5602 HR, AC Superb and 

4601 HR being of the later varieties and Harvest and AC Splendor 

being early.  This is shown better in Figure 6c, which averages the 

years and shows a comparison between GDD and DTM. 

- In 6d, the drought years were removed in hope of it distinguishing the 

varieties of CWRS to a greater extent.  While a few positions moved, 

and the extremes were eliminated, the overall result was less then 

expected.  This figure looked at only those varieties, which lasted all 

three years of 2003,2004 and 2005.     

-  The removal of the dry years in canola, Figure 7b, showed the more 

expected result of clearer separation.  This is seen especially well 

through the varieties of InVigor 5030, SP Banner, Fortune RR, InVigor 

5020, InVigor 2733 and 34-55.   
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CWRS +/- Check GDD (5)

-30 -20 -10 0 10 20 30

5601HR

AC_BARRIE

AC_SPLENDOR

AC_SUPERB

CDC IMAGINE

HARVEST

JOURNEY

KATEPWA

SNOWBIRD

KANATA

AC_INTREPID

ALIKAT

LOVITT 

5500HR

LILLIAN 

PARK

INFINITY

CDC GO

CDC ALSASK

5602HR

CDC OSLER

Va
rie

ty

GDD(5) +/- Katepwa

2006
2005
2004
2003
2002

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6a. Yearly averages of CWRS grown in Dawson Creek and Fort St. John, shown 
in Growing Degree Days base 5 relative to Katepwa.  Katepwa is set at zero, with zero 
equaling 1026 Growing Degree Days.  X-axis is placed at minus one. 
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CWRS +/- Check DTM
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Figure 6b. Yearly averages of CWRS grown in Dawson Creek and Fort St. John, shown 
in Days to Maturity relative to Katepwa.  Katepwa is set at zero, with zero equaling 110 
Days to Maturity.  X-axis is placed at minus one. 
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CWRS +/- Check Averages
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Figure 6c. Dawson Creek and Fort St. John CWRS five-year variety averages; 
comparison of Growing Degree Days base 5 and Days to Maturity relative to Katepwa. 
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CWRS +/- Check Acceptable Year Averages
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Figure 6d. Dawson Creek and Fort St. John CWRS 2003, 2004 and 2005 variety 
averages; comparison of Growing Degree Days base 5 and Days to Maturity relative to 
Katepwa. 
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Canola +/- Check Averages
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Figure 7a. Dawson Creek and Fort St. John Canola five-year variety averages 
comparison of Growing Degree Days base 5 and Days to Maturity relative to 46A65. 

 


