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Author’s Note

    About 5½ years ago Dr. Bradford asked me to 
develop a program on cultivation of olives in 
Texas because Texas growers were keenly 
interested in growing olives.  In addition, congress 
had mandated the project through allocation of 
special funds. At that point, I had never seen an 
olive tree but enthusiastically proceeded to work 
on the project to support the needs of our 
community. 



  

Disclaimer

• This presentation represents experimental 
work that is still under development.   

• USDA-ARS at this time is not making any 
recommendations for commercial 
cultivation of olives, and hence take no 
responsibility for any liabilities arising from 
such endeavors.



  

IT  IS  A  JUICE



  

• The presence of these phenolic compounds, 
with numerous health benefits, is the main 
reason for the superiority of olive oil.

• Among these compounds, oleuropein is 
most extensively researched and its benefits 
for coronary diseases, high blood pressure, 
and viral diseases are well documented   



  

SO IF OLIVE OIL IS SO GOOD FOR 
YOUR HEALTH

WHY NOT CONSUME MORE?

This is exactly what is happening 



  



  

The Olive Market is Growing in 
USA?

• Consumption of olive oil in USA has 
been steadily increasing (i.e. 9.5 million 
gallons/year in 1989 to 60 million gallons 
in 2004).

• The potential for olive oil consumption is 
800-1000 million gallon based on per 
capita consumption in Greece

• Nearly, 99% of olive oil consumed in US 
is imported.  



  

Dollar value of olive oil in USA
The existing market of premium quality The existing market of premium quality 
Italian oil is 98$/gallon, i.e. Italian oil is 98$/gallon, i.e. $6 Billion$6 Billion.  Low-.  Low-
end price of olive oil is $33/gallon; i.e. end price of olive oil is $33/gallon; i.e. $2 $2 
BillionBillion

There is a potential for the olive oil market There is a potential for the olive oil market 
to  grow to to  grow to $27-160 Billion$27-160 Billion just in USA just in USA

In addition, there is a market for high valued In addition, there is a market for high valued 
phenolic compounds in olive leaves phenolic compounds in olive leaves 



  

•    Why not grow olives in Texas?Why not grow olives in Texas?

•    There is vast land still waiting toThere is vast land still waiting to
        be cultivatedbe cultivated



  

  Previously, Scientists fromPreviously, Scientists from Texas  Texas 
A&MA&M  strongly discouragedstrongly discouraged the  the 
idea of growing olives in Texas, idea of growing olives in Texas, 
calling it an calling it an impossibilityimpossibility



  

Cultivation of Olives in Texas was 
discouraged for the following reasons

•  Lack of chilling for flowering in
    southern Texas

•  Frost injury in northern TexasFrost injury in northern Texas



  

                We recognized that: 
•    Research on regulation of Research on regulation of 
flowering in olives was flowering in olives was 
needed before trying  to grow needed before trying  to grow 
olives in southern Texasolives in southern Texas      



  

•  The problem was that olive trees in The problem was that olive trees in 
    Weslaco almost never flowerWeslaco almost never flower

   

•   Therefore, we felt the need to develop
   inexpensive growth chambers to 
   study temperature regulation of
   flowering in olive cultivars

•  And we did not have funds to buy large
  growth chamber to study temperature 
  regulation of flowering in olive trees



  

View of our inexpensive walk-in type growth chamber



  

•  The cost of construction for these The cost of construction for these 
      growth chambers was aroundgrowth chambers was around
   $6000 compared to $80,000-90,000
   for commercial growth chambers

•   In addition, these chambers provided 
     stepwise increase  and cooling to below
     2oC that commercial chambers rarely do,
      and they utilize natural light 



  

15.5° C

0° C



  

Of course, with these chambers we were able to induce flowering 
in ‘Arbequina’ olives



  

A complete sketch of this growth chamber 
has been published in HortScience

Malik, N. S. A, and Bradford, J. M.    Design and 
construction of an inexpensive Plexiglas chilling 
chamber to study flowering in olives (Olea 
europaea L.).  Hort.Science  40:496-497.  2005.  



  

An unexpected finding

•  While experimenting with our 
growth chambers, we found that 
an olive cultivar ‘Arbequina’ 
could flower in the absence of 
typical chilling temperatures    
(typical chilling < 7.2°C; 2-4°C optimal)



  

Temperatures of the first experiment where 
50% trees flowered 



  

In the next set of experiments, trees 
flowered profusely, as shown in the next 
slide, when nighttime temperatures were 
maintained at 8°C or 10°C; i.e. above 
the typical chilling temperatures  



  



  



  



  

         
         
 Flowering and fruiting in 'Arbequina' olive tree at mild temperature 
that never reached chilling conditions. 
                  

 Total no. Total no. Avg. no. of Avg. no of 
 of plants of plants inflorescence fruits per 

Treatment   flowered per tree tree 
     
"Mild 1" 8 8 504 ± 76.7 110 ± 21.4 
     
"Mild 2" 8 7 316 ± 79.2 61 ± 11.2 

Warm 
Temp. 
(Control) 

8 0 0 0 

Mild 1 Temperature up to 8oC 
Mild 2 Temperature up to 10oC 
Plant average height was 143cm and diameter average of 74cm. 
 
 



  

The results of second experiment 
confirmed our first observation that:
•  Flowering and fruiting in olive can beFlowering and fruiting in olive can be
        achieved in the absence of typicalachieved in the absence of typical
        chilling requirementschilling requirements

•    If this is so then If this is so then why olive trees don’twhy olive trees don’t
      flower in Weslaco?flower in Weslaco?  
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This chart shows that although nighttime temperatures in Weslaco were much colder than our 
growth chamber, the daytime temperatures were much higher than growth chamber and that 
may be the reason for lack of flowering in olives in Weslaco area 



  

A new hypothesis developedA new hypothesis developed
• Lack of flowering in southern Texas is Lack of flowering in southern Texas is 

due to high daytime temperatures in due to high daytime temperatures in 
winter rather than insufficient chillingwinter rather than insufficient chilling

• If this so then one would expect If this so then one would expect 
flowering in olive trees at Weslaco if flowering in olive trees at Weslaco if 
some cooling is provided during the some cooling is provided during the 
day. day. 

This proved to be true as shown in the This proved to be true as shown in the 
next three slidesnext three slides



  

Plants were cooled during the day by sprinkles of water



  

View of the wet tent

Water hose



  

A fruiting tree under Wet Tent



  

Results proved our hypothesisResults proved our hypothesis

• Shading and water sprinkling 
experiments resulted in substantial 
fruiting in olives without typical 
chilling temperatures



  

Another growth chamber Another growth chamber 

experiment was conducted to experiment was conducted to 

test our hypothesis from test our hypothesis from 

another angleanother angle 



  

While the nighttime temperatures in two chambers are similar, the daytime temperatures in 
chamber B are about five degrees higher.  The flowering was strongly inhibited in 

chamber B as shown in the next slide  



  

 

The effects of different daytime temperatures in chambers 1 and 2 on flowering in 
‘Arbequina’ olive trees. 
  
                 

 Total no. Total no. Avg. no. of Avg. no. of Percent buds  

 of plants of plants blooms per  inflorescence  that flowered 
Treatment   flowered  inflorescence  per tree  per tree 
      
Chamber 1  10 10 23.9 ± 0.78 1466.7 ± 58.7 67.3 ± 3.1 
 
      
Chamber 2 10 8 14.2 ± 0.46 35.2 ± 11.7 1.4 ± 0.4 
      

Daytime temperature in chamber 1 were < 20°C while in chamber 2 they were close 
to 25°C 



  

New directions for growing New directions for growing 
olives in Texasolives in Texas

• Look for places in Texas where Look for places in Texas where 
daytime temperatures do not rise daytime temperatures do not rise 
very high during wintervery high during winter



  

End of Part 1
Please download Part 2

Texas Olive Oil Council
www.texasoliveoilcouncil.org

http://www.texasoliveoilcouncil.org/
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