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Irrigation impacts on SHD olive orchards 
profitability
Number of fruits

Fruit size

Oil content and extraction

Oil quality

Orchard health

Alternate bearing

Expenses

Frost resistance

Ripening timing



Ø ETo accounts for weather factors
ØKc accounts for crop differences

ETc = ETo x Kc

Estimate crop evapotranspiration

ETo = Reference ET Kc = Crop coefficient



Kc in CA for olive 0.65. Developed in spaced (5 x 9 m), vase-shaped Manzanillo 
orchards, some flood-irrigated. Goldhamer et al. (1994)

Martinez-Cob et al. (2010) 

CA
SHD, young

Olive Crop Coefficient (Kc)

(K
c)

 

ETc = Kc x ETo

0.65

Traditional



1. Characterize maximum water use (ET) and crop 

coefficients (Kc) of California SHD olive orchards

Objectives
Inform precise water management

Hydration De-Hydration



LE = Rn - G - H

RESIDUAL OF ENERGY BALANCE
WITH EDDY COVARIANCE

Rn

G

Corning, CA

Stockton, CA

MIDDAY STEM WP WITH 
PRESSURE BOMB

Methods



2000 trees/ha
Hedgerow

‘Full’ irrigation (600 mm/year)
Based on Kc ~ 0.55-0.65

Drip irrigation, single line
Cultivar Arbequina

Orchards’ characteristics



Evapotranspiration and Crop Coefficients

The shape of the Kc trend was the opposite 
of what suggested in literature



1 inch

Spacing: 12 ft* 6ft = 72 sq ft

Water use per tree in July: 0.18 (in/day) x 72 x 0.623 = 8 gal per tree day

12 feet

6 feet

Inches/acre to gallons/tree conversion 





Crop Coefficient (Kc)

Used

Estimated from 
measured ET

Kc = ETo / ET

A Kc-of 0.65 would lead to overirrigation mainly in spring



3-4 inches

Total Water Cost $250/AcFt
No Peak Hour Adjustment
80$ per acre
100 acres $8,000 

Measured ET Calculated using Kc of 0.65



0.
45

 - 
0.

75

Variability in Kc due to irrigation management and year and orchard 
changes in management, weather, crop load and pruning



Stress in spring
no crop

Stress in summer

High wp

High wp
High crop

Pruning



Year Orchard Water stress
(bars) kc Yield 

(tons/acre)
Water applied
(Inches/acre)

2021 Corning -2.6 0.56 5.7 -
2021 stockton -1.5 0.60 6.8 -
2022 corning -2.0 0.48 0 21.4
2022 stockton -2.7 0.55 3.3 26.9
2023 corning -2.3 0.66 4.6 20.8
2023 stockton -2.5 0.44 3.1 16.9



1. Characterize maximum water use and water status

2. Develop protocols to optimize water application based 

on production objectives

Objectives
Inform precise water management

Hydration De-Hydration



Deficit irrigation during Pit Hardening



Water stress during pit hardening

Corning Stockton

year Treatment
Yield

Tons/acre
TPC 
ppm

Yield
Tons/acre

TPC 
ppm

2021
Control 5.3 121.9 a 6.8 64 a
Deficit+ 4.3 120.9 a 5.1 69 a
Deficit 4.5 160.1 c 5.0 88.2 c

2022
Control 0 3.4 96
Deficit+ 0 3.5 81
Deficit 0 3.7 96 

2023
Control 4.7 44.4 b 3.1 268 
Deficit+ 4.9 75.8 a 2.6 235
Deficit 5.2 38.1 b 3.2 256



* *

**

*

*

* * * * * *

*

SpringSpring deficit

2023 SWP (spring deficit)

4.3 inches of water 6 inches of water



Corning Stockton

year Treatment
Yield

Tons/acre
TPC 
ppm

Yield
Tons/acre

TPC 
ppm

2023

Control 4.7 44.4 b 3.1 ab 267.6 b
Spring-def 4.4 78.4 a 3.7 a 351.0 a
Pit-Deficit + 4.9 75.8 a 2.6 b 234.6 b

Pi-Deficit 5.2 38.1 b 3.2 ab 255.9 b

Spring deficit



HIGHER CROP LOAD DETERIMED
 SMALLER FRUITS

Effect on fruit size at harvest
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Total Water Cost $250/AcFt
No Peak Hour Adjustment
125$ per acre
100 acres $12,500 

Measured ET Calculated using Kc of 0.65

6-7 inches



3-4 inches

Total Water Cost $250/AcFt
No Peak Hour Adjustment
104$ per acre
100 acres $10,400 

Measured ET Calculated using Kc of 0.65

4 to 6 inches



1. Characterize maximum water use and water status

2. Develop protocols to optimize water application based 

on tree physiology

3. develop knowledge about the use of proximate and 

remote water status monitoring for irrigation

Objectives
Inform precise water management

Hydration De-Hydration



Microtensiometer



Methods



Continuous SWP measurements



Rain

Continuous SWP measurements





• Kc was lower than reported values, particularly in spring

• Water reduction can be applied during pit hardening without 

impacting commercial yield

• Up to 10 inches of water saved with more informed 

management as result of this project

• Microtensiometers show promising results in olive, and 

could substitute manual SWP measurements and support 

implementation of plant-based irrigation management in the 

future

Conclusions
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What are the current orchard management practices in 
California olive?

We want to hear from you!
Follow the QR code to take the 

olive management and irrigation survey:



Nitrogen Management 
Field Trials in SHD 
Orchards
ANDREW COURTRIGHT, DEPARTMENT OF LAND, AIR AND 
WATER RESORCES, UC DAVIS AND UCD OLIVE CENTER



Nitrogen Management Field Trials in Super-High Density 
Orchards 

2024 CALIFORNIA OLIVE OIL DAY
MARCH 7,  2024
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Olive Nitrogen Needs
• Olives use less N compared to 

other crops
• N addition should balance N 

removal from pruning and harvest 
(4-8 lbs N / ton in fruit)

• Younger trees will also allocate N 
to new growth

• Soil is a significant source of 
fertility



What affects fertilizer rates?• Time of year: olive growth characteristics

• Age of orchard: growing trees require more N

• Soil type: texture affects N content and mobility

• Other sources of N
◦ Soil organic matter
◦ Organic N 

(cover crops, compost)
◦ N in irrigation water

SANZ-CORTÉS, F., MARTINEZ-CALVO, J., BADENES, M.L., BLEIHOLDER, 
H., HACK, H., LLACER, G. and MEIER, U. (2002), Phenological growth stages 
of olive trees (Olea europaea). Annals of Applied Biology, 140: 151-157.



Can you have too much N?

Olive Oil Quality
Greenhouse 

Gas Production

Nitrate 
Leaching Waste of Money Excess Growth



Nitrous Oxide
• Greenhouse gas 300 times more 

potent than CO2

• Number one ozone depletant

• Over-application of fertilizers is the 
largest man-made source of N2O 
emissions

• Reduction of N2O can be supported 
with CDFA HSP grants



Olive Oil Quality• Leaf N concentration greater 
than 1.7%-2.0% is too much

• Consistent drop in polyphenols 
for every increase in leaf N 
above 1.2%
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Updated Recommendations
• Currently: 40-100 lbs/A 

• Current recommendations were last updated in the early 
2000s

• These were based off 150 trees per acre without 
fertigation

• New production systems would suggest a need to revise 
our recommendations



Compost and Nutrient Management• Compost can act as a source of N

• Compost can also stimulate “immobilization”

• Microbes are after a balanced diet
◦ If there is too much C in the compost, microbes will take N 

from the soil
◦ If there is too much N in the compost, microbes will make N 

available from the compost

• C:N ratio is important: 15 lbs C to 1 lb N is a rough cutoff



Compost Amendment• Compost can be a good buffer
◦ In high N soils, compost with high C:N ratio 

can keep N in the field
◦ In low N soils, compost with low C:N ratio 

can be a steady source of N

• Compost amendments are of interest for 
soil health benefits, including building soil 
C

• Need to know how compost influences 
nutrient requirements and environmental 
benefits in olive orchards



Resources for $$$
http://comet-planner-cdfahsp.com

http://comet-planner-cdfahsp.com/


Woodland
• Super-high density: 6 × 14 ft
• Arbequina
• New planting: 4 years ago

Stockton
• Super-high density: 6 × 14 ft
• Arbequina
• Older plantings: ~15 years old



Treatments
N Treatment

(UAN-32) Woodland Stockton

Low 75 lbs acre-1 25 lbs acre-1

Medium 100 lbs acre-1 37.5 lbs acre-1

High 125 lbs acre-1 50 lbs acre-1

Application Timing 7 Fertigation 
Events

3 Fertigation 
Events

With or without green-
waste compost (4 T acre-1)

Each set of 6 treatments is 
replicated over 4 blocks at 

each location



Leaf Nitrogen

Leaf tissue N content from olive trees in Woodland (left) and Stockton (right)  in 
2022. Samples were taken throughout the summer and fall. Bars are means of 
four replicates, with error bars representing +/- one standard error (n = 4).

Fertigation Events
June through August

Woodland Stockton



Leaf Nitrogen

Leaf tissue N content from olive trees in Woodland (left) and Stockton (right)  in 
2022. Samples were taken throughout the summer and fall. Bars are means of 
four replicates, with error bars representing +/- one standard error (n = 4).

Fertigation Events
June through August

Woodland Stockton



Compost Effects on Nitrogen
Slightly more tissue N 
overall in fruits and leaves

Tissue N content in fruits and leaves sampled from the Woodland site averaged over 
the 2022 growing season. Darker bars indicate the fraction of N derived from fertilizer, 
with the lighter bar representing total N content



Compost Effects on Nitrogen

Significantly more fertilizer 
N uptake with compost

Tissue N content in fruits and leaves sampled from the Woodland site averaged over 
the 2022 growing season. Darker bars indicate the fraction of N derived from fertilizer, 
with the lighter bar representing total N content



Yield

Field weights of olives harvested from in Woodland and Stockton. Bars are means of four 
replicates, with error bars representing +/- one standard error (n = 4).



Olive Oil Milling



Olive Oil Quality



Olive Oil Quality

Woodland Stockton

M
aturity Index

Fat C
ontent (%

)
O

il Yield (m
L/g)

Free Fatty Acids
Peroxides

Total Phenols
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N Fertilization (lb N ac−1)

Compost
None    

4 T ac−1

• Site differences in olive maturity and oil 
quality parameters

• No consistent effect of N fertilization rate
• Variable effects of compost



StocktonWoodlandN Treatment
(UAN-32)

25 lbs acre-175 lbs acre-1Low

37.5 lbs acre-1100 lbs acre-1Medium

50 lbs acre-1125 lbs acre-1High

3 Fertigation 
Events

7 Fertigation 
EventsApplication Timing

Summary• No consistent effects of N fertilization rate 
or compost on olive yield or olive oil 
quality over two years

• This is good! It suggests that less N 
fertilizer could be used without any effect 
on yield or olive quality.

• However, this is only two fields and two 
years. We would like to continue this 
research in a new study to see if these 
trends persist.



Evaluation of Canopy 
Management Strategies
CAMERON GURLEY,  BOUNDARY BEND



Evaluation of canopy 
management 
strategies
E S TA B L I S H E D  S H D  O L I V E S  F O R  O L I V E  O I L  P R O D U C T I O N

Y E A R  3  O F  4

        O L I V E  D AY  2 0 2 4

Cameron Gurley
530-383-3080
c.gurley@cobramestateolives.com
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• Pruning a tree reduces its capacity and, as a consequence of that, the amount of 
fruit that is going to be produced during the next season is also reduced.

• Capacity of a tree (productivity) is directly related to the amount of shoots that 
have been developed during the last vegetative period.

• Trees tend to show more vigour and total growth in vertical branches and upper 
part of the canopy.

•The productivity of an olive orchard depends on light interception and on canopy 
volume with maximum leaf/wood ratio that is appropriately illuminated (>30% of 
radiation).

Canopy Management Principles



Vigor and capacity
Vigor: Vegetative growth rate. 

Capacity: Total growth (yield potential).



Source: Towards optimal design for hedgerow olive orchards: Connor, D.; Australian Journal of Agricultural Research, 2006, 57, 1067-1072

alley (a)

row distance (r)

skirt height (t)

canopy depth (d)

canopy width (w)

canopy slope (s)

d = a
s = 10°

Canopy Size & Shape





Quality & Capacity



MECHANICAL (heading cuts)

Pros
- Faster.
- Cheaper.
- Allows fine adjustments for crop regulation.

Cons
- Not selective.
- Decreases leaf/wood ratio.

MANUAL (thinning cuts)

Pros
- Selective.
- Allows removal of olive knot affected branches
- Allows for gradual canopy renovation.

Cons
- Expensive.
- Slow.







Why study this?



Motivation behind study
oIndustry concerns
o Across the state +10-year-old olive trees are experiencing a decline in yields. 
o Alternate bearing production. 
o Declining harvesting efficiencies.

oData and practical observation would suggest that canopy management strategies can be 
utilized to address these aging trees.

oTrial and comprehensively evaluate for the optimal canopy management practices to maximize 
grower profitability. 



Analysis considers over 1,000ac of 
Arbequina
and over 200ac of Arbosana planted at 
≈600 trees/ac



Declining yields in many 10+ y/o SHD groves
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Analysis considers 1,455ac of 
Arbequina
and 242ac of Arbosana planted at 157 
trees/ac



High Density Grove



85 gal/ac difference 
Environment, density and/or management

128 gal/ac decline 
Management (Irrigation, fertilization,
pest and diseases and canopy management)

Yield decline because of 
decline in capacity and 
vigor



The Study



Site Selection
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Trial block layout
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Canopy Management Trial Treatments

Red (Treatment 1): Hedge every third row at a 5-10 degree angle, 30 inches from 
the trunk. 

Yellow (Treatment 2): Hedge every third row at a 5-10 degree angle, 30 inches from 
the trunk. Other two rows are tipped at 40" from the wire. 

Blue (Treatment 3): Hedge every row at a 5-10 degree angle, 30 inches from the 
trunk. 

Green (Treatment 4): Hand pruning every row with complementary tipping at 40" 
from the trunk on the “on year”. 

Pink (Treatment 5): Hand pruning every row. 



Results



Hedge every third row 
at a 5-10 degree angle, 

30” from the trunk. 

Hedge every third row at a 5-10 
degree angle, 30” from the 
trunk. Other two rows are 

tipped at 40" from the wire. 

Hedge every row at a 
5-10 degree angle, 30” 

from the trunk. 

Hand pruning every 
row with tipping at 40" 
from the trunk on the 

“on year”. 

Hand pruning every 
row. 
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Annual Fruit Yields (tons/ac) per Treatment



Hedge every third row 
at a 5-10 degree angle, 

30” from the trunk. 

Hedge every third row at a 5-10 
degree angle, 30” from the 
trunk. Other two rows are 

tipped at 40" from the wire. 

Hedge every row at a 
5-10 degree angle, 30” 

from the trunk. 

Hand pruning every 
row with tipping at 40" 
from the trunk on the 

“on year”. 

Hand pruning every 
row. 
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Hedge every third row 
at a 5-10 degree angle, 

30” from the trunk. 

Hedge every third row at a 5-10 
degree angle, 30” from the 
trunk. Other two rows are 

tipped at 40" from the wire. 

Hedge every row at a 
5-10 degree angle, 30” 

from the trunk. 

Hand pruning every 
row with tipping at 40" 
from the trunk on the 

“on year”. 

Hand pruning every 
row. 
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Annual Oil Yields per Treatment (gallons)
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Hedge every third row 
at a 5-10 degree angle, 

30” from the trunk. 

Hedge every third row at a 5-10 
degree angle, 30” from the 
trunk. Other two rows are 

tipped at 40" from the wire. 

Hedge every row at a 
5-10 degree angle, 30” 

from the trunk. 

Hand pruning every 
row with tipping at 40" 
from the trunk on the 

“on year”. 

Hand pruning every 
row. 



Treatment Acres

Red 3.19

Yellow 3.20

Blue 3.17

Green 3.11

Pink 3.23

Treatment 2021 2022 2023 Total

Red 605.19 734.66 536.86 1876.71

Yellow 565.29 679.26 726.54 1971.10

Blue 584.14 781.56 530.77 1896.47

Green 525.71 813.17 798.06 2136.94

Pink 471.30 739.59 698.47 1909.36

Red (Treatment 1): Hedge every third row at a 5-10 degree angle, 30 inches 
from the trunk. 

Yellow (Treatment 2): Hedge every third row at a 5-10 degree angle, 30 inches 
from the trunk. Other two rows are tipped at 40" from the wire. 

Blue (Treatment 3): Hedge every row at a 5-10 degree angle, 30 inches from 
the trunk. 

Green (Treatment 4): Hand pruning every row with complementary tipping at 
40" from the trunk on the “on year”. 

Pink (Treatment 5): Hand pruning every row. 

Annual Oil Yields per Treatment (gallons)



Hedge every third row 
at a 5-10 degree angle, 

30” from the trunk. 

Hedge every third row at a 5-10 
degree angle, 30” from the 
trunk. Other two rows are 

tipped at 40" from the wire. 

Hedge every row at a 
5-10 degree angle, 30” 

from the trunk. 

Hand pruning every 
row with tipping at 40" 
from the trunk on the 

“on year”. 

Hand pruning every 
row. 
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Hedge every third row 
at a 5-10 degree angle, 

30” from the trunk. 

Hedge every third row at a 5-10 
degree angle, 30” from the 
trunk. Other two rows are 

tipped at 40" from the wire. 

Hedge every row at a 
5-10 degree angle, 30” 

from the trunk. 

Hand pruning every 
row with tipping at 40" 
from the trunk on the 

“on year”. 

Hand pruning every 
row. 
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$10,288.30
$9,609.97

$9,930.40

$8,937.12

$8,012.02
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Hedge every third row 
at a 5-10 degree angle, 

30” from the trunk. 

Hedge every third row at a 5-10 
degree angle, 30” from the 
trunk. Other two rows are 

tipped at 40" from the wire. 

Hedge every row at a 
5-10 degree angle, 30” 

from the trunk. 

Hand pruning every 
row with tipping at 40" 
from the trunk on the 

“on year”. 

Hand pruning every 
row. 



Treatment Acres

Red 3.19

Yellow 3.20

Blue 3.17

Green 3.11

Pink 3.23

Treatment 2021 2022 2023 Total

Red $10,288.30 $12,489.17 $9,126.57 $31,904.04

Yellow $9,609.97 $11,547.46 $12,351.23 $33,508.66

Blue $9,930.40 $13,286.51 $9,023.11 $32,240.03

Green $8,937.12 $13,823.83 $13,566.98 $36,327.93

Pink $8,012.02 $12,573.10 $11,874.01 $32,459.13

YTD Profits per Treatment

Red (Treatment 1): Hedge every third row at a 5-10 degree angle, 30 inches 
from the trunk. 

Yellow (Treatment 2): Hedge every third row at a 5-10 degree angle, 30 inches 
from the trunk. Other two rows are tipped at 40" from the wire. 

Blue (Treatment 3): Hedge every row at a 5-10 degree angle, 30 inches from 
the trunk. 

Green (Treatment 4): Hand pruning every row with complementary tipping at 
40" from the trunk on the “on year”. 

Pink (Treatment 5): Hand pruning every row. 



Increasing levels of (MOO)



Hedge every third row 
at a 5-10 degree angle, 

30” from the trunk. 

Hedge every third row at a 5-10 
degree angle, 30” from the 
trunk. Other two rows are 

tipped at 40" from the wire. 

Hedge every row at a 
5-10 degree angle, 30” 

from the trunk. 

Hand pruning every 
row with tipping at 40" 
from the trunk on the 

“on year”. 

Hand pruning every 
row. 
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1.48% 1.50%

0.86%

1.13%

1.29%

0.83% 0.82%

0.32%

1.03%

2.01%

2.20%

0.33%

0.00%

0.50%
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Treatment



Year 3 Wrap-Up
o Both mechanical and manual pruning are valuable tools for canopy management

o Hand pruning costs can be high in the first year following many years of mechanical pruning but 
are significantly lower when performed regularly every year

o The GREEN treatment, (hand prune every row + tipping at 40” on the on-year) produced the 
highest yields both in terms of volume of fruit and oil (14.9% higher than the average of the 
other four treatments) despite the drop in yields following the first year of hand pruning

o Despite the higher initial pruning costs, the GREEN treatment is, until now, the most profitable 
treatment (11.3% higher than the average of the other four treatments)

o Due to the alternate bearing nature of olives, the research project was specifically indented to 
be a 4-year study. As the first crop only showed the direct impact of the pruning but not the 
effects of its execution, we would need one more year of observations to properly complete this 
project.



Thank you!
Cameron Gurley
530-383-3080
c.gurley@cobramestateolives.com



The Effect of Olive 
Cultivation Practice on Oil 
Quality
ARNON DAG, ARO VOLCANI CENTER, ISRAEL



The Effect of Olive Cultivation Practice 
on Oil Quality

Arnon Dag, Volcani Institute
Agricultural Research Organization

Ministry of Agriculture, Israel
(Currently in a Sabbatical Year at UC Davis 
with Giulia Mariano and Louise Ferguson) 

Curre



Domestication of olive started in the 
Middle East ca. 6500  years ago 

Wild type
O. europea oleaster

~ 6,500 yearsGalili et al. 1997

Rallo, 2005 

Barazani, O., Westberg, E., Hanin, N., Dag, A., Kerem, Z., Tugendhaft, Y., Hamidt, M., Hijawi, T. and Kadereit, 
J.W, (2014) A comparative analysis of genetic variation in rootstocks and scions of old olive trees- a window into 
the history of olive cultivation practices and past genetic variation. BMC Plant Biol. 14: 146.
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Extra virgin olive oil.

Virgin olive oil .

Ordinary olive oil.

Lampante olive oil 

Free acidity (%)Peroxide value
(milieqvivalent / kg 

oil)

Extra virgin olive oil≥0.8≥20

Virgin olive oil .≥2.0≥20

Ordinary olive oil.≥3.3≥20

Lampante olive oil <3.3≥20

Olive oil classification (IOC) 
The permitted health claims for olive 
oil (in accordance to the EU regulation) 
are relative to olive oil polyphenols, 
oleic acid, vitamin E and 
monounsaturated and/or 
polyunsaturated fatty acids.



Sensorial evaluation



How does crop cultivation affect oil  
quality ?

Irrigation regime

Fertilization regime

Harvest timing

Harvest method

Pests and diseases

Genetics (cultivars)



Controlled N containers experiment



Average free fatty acid (a and b) and polyphenol (c and d) concentration as a function of N concentration in fruit flesh (a and c) and in 
leaves (b and d) for the three studied years: 2007 (purple), 2008 (red), and 2009 (blue) and the three manipulated treatments: N (●), P 
(▲), and K (■). Each point represents an average of six replicates in 2007 and three replicates in 2008 and 2009. 

Published in: Ran Erel; Zohar Kerem; Alon Ben-Gal; Arnon Dag; Amnon Schwartz; Isaac Zipori; Loai Basheer; Uri Yermiyahu; J. Agric. Food Chem.  2013, 61, 
11261-11272.

The effect of nitrogen availability on oil quality parameters 
 



Zipori et al. (2023). J. Sci. Food Agric. 48-56. 

The effect of nitrogen availability on oil quality 
parameters, 6-year average, field study (Negba) 
 



Zipori et al. (2023). J. Sci. Food Agric. 48-56. 

The effect of nitrogen availability on oil quality 
parameters, 6-year average, field study (Negba) 
 



Free fatty acids in olive oil as a function of irrigation water application rate. Heavy fruit loads (“on” years) were experienced in 2006 and 
2008 in 'Souri' trees and in 2007 and 2009 in 'Barnea'. Symbols are average measured values (n = 10), and lines are best-fit linear 
regression. Dotted lines are not significant. 

Published in: Alon Ben-Gal; Arnon Dag; Loai Basheer; Uri Yermiyahu; Isaac Zipori; Zohar Kerem; J. Agric. Food Chem.  2011, 59, 11667-11675.
DOI: 10.1021/jf202324x

The effect of irrigation level on oil FAA



Polyphenol content of olive oil as a function of irrigation water application rate. Heavy fruit loads (“on” years) were experienced in 2006 
and 2008 in 'Souri' trees and in 2007 and 2009 in 'Barnea'. Symbols are average measured values (n = 10), and lines are best-fit linear and 
one- or two-parameter exponential decay regression curves. Dotted lines are not significant. 

Published in: Alon Ben-Gal; Arnon Dag; Loai Basheer; Uri Yermiyahu; Isaac Zipori; Zohar Kerem; J. Agric. Food Chem.  2011, 59, 11667-11675.
DOI: 10.1021/jf202324x

The effect of irrigation level on oil polyphenol content
 



The effect of irrigation level on positive attributes in oil testing, 
‘Souri’, 2008
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Ben-Gal, A., Dag, A., Basheer, L., Yermiyahu, U., Zipori, I., & Kerem, Z. (2011). The influence of bearing cycles on olive oil quality 
response to irrigation. Journal of agricultural and food chemistry, 59(21), 11667-11675.



Effect of harvest timing on oil quality 
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Dag et al. (2013) Eur. J. Lipid Sci. 116: 169-176.



The effect of 
fungal infestation
of ripe ‘Barnea’
fruit on oil FAA 

Bustan, A., Kerem, Z., Yermiyahu, U., Ben-Gal, A., Lichter, A., Droby, S., 
... & Dag, A. (2014). Preharvest circumstances leading to elevated oil 
acidity in ‘Barnea’ olives. Scientia Horticulturae, 176, 11-21.



The effect of fruit load on FFA (‘Barnea’)

Bustan, A., Kerem, Z., Yermiyahu, U., Ben-Gal, A., Lichter, A., Droby, S., ... & Dag, A. (2014). Preharvest circumstances leading to elevated oil acidity in 
‘Barnea’olives. Scientia Horticulturae, 176, 11-21.



The effect of olive fly infestation on oil 
acidity (Souri)
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Pests and diseases 

Direct effect on 
oil quality

Residues of 
agrochemicals in 

oil 

The risk is especially pronounced in lipophilic 
compounds 



content in olive oil 
(Cordova 1989-
1997)

Source; Variedades de Olivo en Espańa



The effect of cultivar on 
monounsaturated fatty acids  in olive 

oil (Cordova, Spain)

Gómez-González, S., Ruiz-Jiménez, J., & Luque de Castro, M. D. (2011). Oil content and fatty acid profile of 
Spanish cultivars during olive fruit ripening. Journal of the American Oil Chemists' Society, 88, 1737-1745.



How can we improve olive oil quality at 
the orchard level ?

Control irrigation level

Avoid over-fertilization with nitrogen

Control pests and diseases (if possible)

Monitor oil quality parameters along the ripening process and harvest earlier 
when FFA starts to increase 

Avoid damage to fruits during harvest

Select the right cultivar (with respect to oil quality)

 



Olive oil production process

Orchard 
cultivation

Harvesting

Transportation 
and storage

Oil extraction

Packaging and 
storing 



Thank you !



Grower Panel on Water, 
Inputs and Orchard 
Management
MODERATOR – BRITTANY FAGUNDES

PANEL – ADAM ENGLEHARDT, LIZANDRO MAGANA, MARCELO 
BERLANDA, DINO DEL CARLO



Epidemiology of Olive 
Knot and Control of Olive 
Leaf Spot/Peacock Spot
JAMES ADASKAVEG, DEPARTMENT OF PLANT PATHOLOGY,UC 
RIVERSIDE



Management of olive knot caused by 
Pseudomonas savastanoi pv. savastanoi

J. E. ADASKAVEG, UNIVERSITY OF CALIFORNIA



Olive Knot - Pseudomonas savastanoi pv. savastanoi

ØEconomically important worldwide
ØAll olive cultivars are susceptible to Psv.
ØPathogen gains entry into host through wounds.
ØPsv is an epiphyte on plant surfaces and an endophyte inside knots.
ØProduces phytohormones that cause hyperplastic and hypertrophic outgrowths (knots, galls).
ØSevere infections cause tree defoliation, branch dieback, and reduced tree vigor. 
ØKnots develop over a 3- to 6-month period

Isolation plates 
of Psv on KMB 
(left) and PVF-1 
(right) under 
long-wave UV.

Specific amplification of Psv



Psv survives epiphytically on 
olives and endophytically in 
knot tissue

Bacteria exuded from knots 
during periods of rain and 
dispersed

Infects naturally and 
mechanically made 
wounds

Olive Knot 
Disease Cycle

Knots develop during 
active tree growth and 
reduce tree health and 
productivity

Olive Knot – 
Disease Cycle

Pseudomonas savastanoi 
pv. savastanoi (Psv)
v Gram-negative bacterium
v Epiphytic, opportunistic 

wound pathogen 
v Naturally disseminated by 

rain and water splash
v Also disseminated by 

orchard activities - pruning, 
harvesting

v Knots develop in 3 to 6 
months after infection of 
injuries including leaf scars.



Infection through: 
• Leaf scars – spring leaf drop 
• Cold injury - frost
• Mechanical injury - pruning, 

harvesting machinery, hail
Increase in olive knot 

• High-density plantings and 
mechanical harvesting and pruning 
operations to optimize yield and 
reduce labor costs is causing an 
increase in bark injuries.

• Olive (especially oil varieties) 
growing areas have expanded into 
areas that are more prone to winter 
freezes.

Olive knot - Epidemiology

Leaf scar infection

Mechanized 
harvest

Mechanized pruning



• Knots with living host tissue 
contain viable inoculum 

• Re-hydrating olive knots for one 
hour led to bacterial oozing from 
most of the knots. 

• Nearly all knots tested continued 
to ooze the pathogen after 18 to 
24 h of hydration. 

Olive knot – Epidemiology
Knots are inoculum sources
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Duration of 
susceptibility of 

injuries to 
infection

Studies Leaf Scars Lateral wounds

Greenhouse 10 days - >90% reduction 14 days - >90% reduction

Field 10 days - >90% reduction
10 days - 80% reduction

20 days - >90% reduction

Age of the injury is a critical factor 
- Wound-healing occurs over time 

and is not affected by wetness.
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Management of Olive knot
• Cultural:

• Maintain tree vigor, reduce tree stress, 
reduce leaf drop

• Sanitation:
• Pruning and removal of knots during 

dry periods (inoculum reduction)
• Disinfection of pruning tools (sodium 

hypochlorite, quaternary ammonia)
• Chemical applications to trees:

• Painting galls with Gallex
• Spray applications with copper-

containing bactericides to reduce 
inoculum and protect wounds



Greenhouse trials on 
cv. Arbequina and Field 
trials on Arbequina and 
Manzanillo -  
Treatments were spray-
applied to wounds and 
then wounds were then 
inoculated with a Cu-
sensitive Psv strain. 

Efficacy of experimental bactericides against olive knot

Summary
• ɛ-poly-L-lysine (EPL) mixtures with Dart performed well.
• Nisin, EPL, and Dart mixtures performed well against Cu-S strains
• Oxytetracycline (FireLine) performance was similar to that of kasugamycin on lateral wounds.
• Kasumin-dodine (Syllit) and oxytetracycline-dodine were similar to copper-dodine treatments.

*

*

*

Incidence of knot formation (%) Incidence of knot formation (%)

Field studies – Lateral woundsGreenhouse studies – 



Evaluation of new bactericides for the management of olive knot 
after inoculation with Psv in field studies at UC Davis

Lateral wounds were made in Nov. 2022 and were treated by hand-spraying treatments until runoff. Wounds were 
inoculated with a CuS-strain of Psv and evaluated for knots in Fall 2023.



• The PRIA date for Kasumin (kasugamycin) and FireLine (oxytetracycline) was again 
changed and postponed with no new PRIA date until EPA sorts out the handling of the 
Endangered Species Act requirements and policies on antimicrobials. 

• Syllit (dodine) is being federally registered on olive based on IR-4’s submission to EPA 
through the Chemistry Science Advisory Council (CHEMSAC) program since 2021-2023, 
and olive will be added to the CA label (hopefully in 2024). 

• We envision that Syllit will be mixed with Kasumin, FireLine, or with copper products to 
enhance the performance of the treatment and to prevent against the selection of 
resistance to any one mode of action. 

• Studies with the food preservatives and cinnamaldehyde and other biologicals are 
ongoing.

Summary of Olive Knot 
Management with Bactericides



Questions?

Thank you!



Managing Olive Leaf 
Spot (Peacock Spot) in 
California
J. E. ADASKAVEG, UNIVERSITY OF CALIFORNIA



Symptoms of Olive Leaf 
Spot (Peacock Spot)

Venturia oleaginea
(syn. Spilocea oleaginea, Cycloconium 
oleaginum, Fusicladium oleagineum)

Spots on the leaves are 
usually surrounded by 
a yellow halo. As the spots 
age, they change color giving 
rise to green, brown, or yellow 
rings.

With mild temperatures, small, 
irregular brown spots with 
reduced presence of spores 
are produced. With high 
temperature, the cuticle 
separates from the leaf 
causing a silvery appearance.

Fruit infections are uncommon but 
may develop as brown-black, 
circular-asymmetric spots. Infections 
remain green as fruit change color.



Leaves infected on the tree

Peacock Spot Disease Cycle

Conidia

Intercellular mycelium

Conidium
Cuticle

Epidermis

Rain dispersal of conidia 
throughout the tree

Two infection periods – fall (Sept.-Nov.) and spring (Feb.-Apr) based on high humidity from rain and 
temperatures between 8C/46F and 24C/75F (optimum 15C/59F). Symptoms develop after 4 to 15 weeks.

Conidiophores
Intercelluar 

mycelium

Defoliation

Cuticle and 
epicuticular wax

Incubation –
Infection to 
symptoms

Stages: I. Infection; II-IV. 
Development; and V. 
Conidia formation



• Adequate pruning to facilitate air circulation in the canopy and 
among trees.

• Adequate nutrition in the olive grove, with special attention to 
nitrogen levels (never in excess) and potassium (ensure availability).

• Avoid waterlogging under trees due to poorly planned irrigation.
• Properly timed fungicides for protection against fungal infection (fall 

and winter before infection periods)
Ø Historically, only copper products were available

Management of peacock spot



The Federal IR-4 Program
• The purpose of the IR-4 program is to enable the chemical industry to provide 

safe, effective, and economical crop protection products for growers and 
consumers of minor/specialty crops. 

• The chemical industry cannot justify the costs associated with the research 
and development, registration, production, and marketing of crop protection 
products for minor/specialty crops due to the small market and limited sales 
potential.

• The IR-4 program provides the assistance needed to ensure that new and 
more effective crop protection products are developed and made available to 
minor/specialty crop producers. These efforts require effective collaborations 
among federal agencies, the crop protection industry, and land-grant colleges 
and universities.



Efficacy of fungicide treatments for management 
of peacock spot - 2022-23

* -Polyoxin-D is a biofungicide 
and exempt from tolerance. 
Efficacy data is only needed 
for registration (no GLP 
residue studies required).

• Treatments were applied 
using an air-blast sprayer 
at 100 gal/A on 11/22/22. 

• Disease was evaluated on 
4-28-21 and 100 random 
leaves of each tree were 
assessed for the presence 
of typical disease 
symptoms. 

5 15

Solano Co.



Efficacy of fungicide treatments for management 
of peacock spot - 2022-23

* -Polyoxin-D is a biofungicide and exempt from tolerance. Efficacy data is only needed for registration (no GLP residue 
studies required).

• Treatments were applied using an air-blast sprayer at 100 gal/A. 
• Disease was evaluated on 4-28-21 and 100 random leaves of each tree were assessed for the presence of typical 

disease symptoms. 

Solano Co.



Summary of new fungicides accepted into the IR-4 Program 
at the Food Use Workshop

• Ongoing IR-4 project (Field studies conducted in 2019/20; lab residue studies in 2021) for ziram and 
difenoconazole/cyprodinil); Quadris Top initiated in 2020 based on the after-harvest and winter season usage with 
expected zero residues on the crop in the following harvest season as demonstrated with Ziram and Inspire Super. 
Multiple FRAC Codes to develop resistance management programs.

• Syllit has international tolerances justifying an IR-4 Chem-SAC proposal (submitted in Oct. 2020) and UPL will add olive to 
the Ph-D biopesticide label for Section 3 PRIA date Oct. 2022. Additional crop safety / efficacy data requested by EPA.

• These fungicides are also highly effective against newly described Neofabraea and Phlyctema diseases of olive in 
California. 

*   - Ziram cancellation on all crops was proposed in Feb. 2022. EPA has it still under review.
** - Topsin-M was re-classified with potential for registration on olives but this denied (IR-4 FUW 2021). 

Year Fungicide Active ingredient(s) FRAC Code IR-4/EPA Status
2018 Ziram ziram M3 Supported Ongoing
2018 Inspire Super difenoconazole-cyprodinil 3/9 Supported Ongoing
2019 Ph-D polyoxin-D 19 Biopesticide UPL label change
2020 Quadris Top azoxystrobin-difenoconazole 3/11 Supported Initiated
2020 Syllit dodine U12 Supported Chem-SAC
2018 Topsin-M thiophanate-methyl 1 Rejected Not considered
2018 Bravo chlorothalonil M5 Rejected Not considered

**

*

Ongoing



Summary of Peacock Spot 
Management with Fungicides

Chemical management is currently based on the use of copper and lime sulfur that are increasingly 
being restricted by regulatory agencies
Due to the small US acreage of olive production, limited mostly to California, registration of any new 
material needs to be done through the IR-4 program. 
Proposed for registration: Ziram (FC M3), Inspire Super (FC 3/9), Quadris Top (FC 3/11), Syllit (FC U12), 
and Ph-D (FC 19). 
UPL (ziram, polyoxin-D, dodine) and Syngenta (difenoconazole/ cyprodinil, or /azoxystrobin) support 
their respective products on olive. 
Polyoxin-D and dodine (Chem SAC proposal) have expected registrations in 2024 because they are 
exempt from tolerance or have an established tolerance in other countries, respectively. UPL updated 
Section 3 registration as of fall 2023 but indicated a concurrent review should be requested for CA. 

US EPA has slowed down the registration of products due to ESA requirements. Furthermore, EPA has 
proposed cancellation of Ziram, and new registrations may be difficult to obtain.
Five new fungicide registrations will be an expected final outcome that will allow for sustainable 
management programs for years to come. EPA may prevent some of these registrations.



Questions?

Thank you!



Update on EPA activities
PART I – 
Ø EPA’s goal: Cancel older chemistries that persist in the environment and have less specific 

toxicity
Ø Counter argument: Multi-site MOA fungicides are needed for anti-resistance and for long-term 

efficacy

Planned label restrictions – 
• Ziram (and other DMDCs) – cancellation proposed in 2022 over concerns with pollinators, 
 worker safety, etc. Comments submitted citing timing restrictions to prevent injury 
 to pollinators and PPE used to protect workers. (I requested Ziram registration on olive)
• Iprodione - cancellation proposed in 2022 over concerns with toxicology, pollinators, 

worker safety
• Captan – formulation restrictions, application restrictions (methods, reduced rates, 

acreage limits 
 per day, standing water in the orchard). 
• Chlorothalonil – rate restrictions, number of applications, etc. proposed in 2023
• Mancozeb (and other EBDCs) – pending review



Update on EPA activities
Part II -
Ø EPA’s goal: Cancel and prevent antibiotics in plant agriculture. Medical and 

veterinary practitioners claim that the environment is the source of human 
pathogen resistance.

Ø Counter argument: External applications to plants lead to rapid degradation. 
Sampling soil and phyllosphere shows no change in natural resistance levels.

Pending registrations – 
• Kasugamycin on almond and olive – Section 3 postponed, PRIA dates postponed, 

Section 18 on almond expected approval for 2024 (4th year of emergency 
registration). 

üNote that kasugamycin is not used for animal or human medicine and has a separate 
FRAC Code from other antibiotics

• Oxytetracycline on walnut, cherry - Section 3 postponed, PRIA dates postponed.



Update on EPA activities
Part III -
Ø EPA’s goal: Cancel or prevent registration of antimicrobials in plant agriculture that are or can 

be used in human or animal medicine.
Ø Counter argument: Plant agricultural uses generally do not lead to problems in animal 

pathogens. 
Ø No documented cases with antibiotics.
Ø Documentation of resistance to DMIs in Aspergillus fumigatus developed from agricultural usage 

of DMIs. Comments submitted citing lack of PPE, composting treated crop residues selects for 
human pathogens, and very low incidence of human fatalities do not justify cancelation of DMIs. 

EPA proposes new regulations – Sept. 2023 
 Pesticides: Concept for a Framework To Assess the Risk to the Effectiveness of Human 

and Animal Drugs Posed by Certain Antibacterial or Antifungal Pesticides (for plant 
agriculture)

 

Proposed lab testing of all agricultural antimicrobials for potential resistance in human pathogens 
including antibiotics and fungicides and restrict or prevent labeling in plant agriculture. 



Analysis of 2022 Harvest 
Oil Quality Data and Ring 
Test of Fat and Moisture 
Content in Olives
SHIRLEY LI ,  DEPARTMENT OF FOOD SCIENCE AND 
TECHNOLOGY, UC DAVIS



Analysis of 2022 Harvest Oil Quality Data 
& An update on Ring Test of Fat and 
Moisture Content in Olives

Olive Oil Day 2024

XUEQI  (SHIRLEY)  L I ,  ASSOCIATE SPECIALIST

PROF.  SEL INA WANG GROUP,  DEPT.  OF FOOD SCI  & TECH

UNIVERSITY  OF CALIFORNIA,  DAVIS



Analysis of 2022 Harvest Oil Quality Data



Mandatory Testing Program Overview

Handler (compulsory and voluntary)

➜ Samples and tests every lot in inventory 
(regardless of harvest year) on quality 
parameters.

➜ Designates presumed grades of all lots prior 
to testing.

OOCC

➜ Randomly collects up to six samples 
from lots at each handler (voluntary 
handlers are only sampled if they are 
chosen via lottery).

➜ Sends part of the collected samples for 
purity testing



Quality Parameters in CA Standards 
Test Extra Virgin Virgin Crude

Free Fatty Acidity (FFA) %m/m expressed as oleic acid ≤0.5 ≤1.0 >1.0

Peroxide Value (PV) meq. O2/kg oil ≤15.0 ≤20.0 >20.0 

Ultraviolet Absorbance (UV) K1%
1cm 

K232≤2.40

K270≤0.22 

ΔK≤/0.01/

K232≤2.60

K270≤0.25

ΔK≤/0.01/

K232>2.60

K270>0.25

ΔK≤/0.01/

Moisture and Volatile Matter (MOI) % ≤0.2 ≤0.2 ≤0.3 

Insoluble Impurities (INI) %m/m ≤0.1 ≤0.1 ≤0.2

Pyropheophytin a (PPPs) % ≤17 N/A N/A

1,2–Diacylglycerols (DAGs) % ≥35 N/A N/A

Sensory Median of Defects (MeD) =0.0 0.0<MeD≤2.5 >2.5

Sensory Median of Fruity (MeF) >0.0 >0.0 N/A



Free Fatty Acidity (FFA)
Hydrolysis of triglyceride

Useful indicator of the fruit condition prior to 
milling

Stable value in olive oil under proper storage 
condition

↑: fruit fermentation, oil stored with sediment

Extra Virgin Virgin Crude

≤0.5 ≤1.0 >1.0

High value = promotes oxidation
      = shorter shelf life



Peroxide Value (PV)

Extra Virgin Virgin Crude

≤15.0 ≤20.0 >20.0 

Oxidation indictor

↑: poor processing, storage, age

High value = tired/rancid oil 
      = shorter shelf life



Ultraviolet Absorbance (UV) 

Extra Virgin Virgin Crude
K232≤2.40

K270≤0.22 
ΔK≤/0.01/

K232≤2.60

K270≤0.25
ΔK≤/0.01/

K232>2.60

K270>0.25
ΔK≤/0.01/

Oxidation indicator  

↑ K232: delays between harvest 
and processing, fruit damage, frost

↑ K232 and K270: age, poor storage

↑ ΔK: refined oil

High value = tired/rancid oil 
      = shorter shelf life



Pyropheophytins (PPP)

Extra Virgin Virgin Crude

≤17 N/A N/A

Freshness indicator

Fresh EVOO has nonexistent to 
very low PPP

↑: poor storage (e.g. light and 
heat), oil exposed to heat 
treatments during the refining 
process, age

High value = shorter shelf life
   



1,2- and 1,3-diacylglycerols (DAGs)

Extra Virgin Virgin Crude

≥35 N/A N/A

Fresh indicator

↓: fruit fermentation, oil 
stored with sediment, age

OH

OH

1,2-DAG 1,3-DAG

⥂

Low value = sensory defects
      = shorter shelf life



Moisture and Volatile Matter (MOI) & Insoluble Impurities (INI) 

Test
Extra 
Virgin

Virgin Crude

Moisture and Volatile Matter (MOI) % ≤0.2 ≤0.2 ≤0.3 

Insoluble Impurities (INI) %m/m ≤0.1 ≤0.1 ≤0.2

Moisture and volatile matter: the loss in mass undergone by the product on 
heating at 103°C ± 20°C (ISO 662).

Insoluble impurities: the quantity of dirt and other foreign matter insoluble in 
hexane or light petroleum (ISO 663).

High value = more difficult oil extraction
      = less bitterness and 
pungency                           = 
shorter shelf life



Sensory Evaluation

Extra Virgin Virgin Crude

MeD=0.0 0.0<MeD≤2.5 MeD>2.5

MeF>0.0 MeF>0.0 N/A

• A minimum of 8 trained panelists

• Blind tasting

• Defects (fusty/muddy sediment, musty, 
winey, rancid…)

• Fruitiness
• Bitterness
• Pungency

Low MeF value = delicate oil; 
shorter shelf life



Evaluation of the 2022/23 Season - Overview
§193 samples (vs. 217 from 2021/22) = 144 from 16 Handlers (11 compulsory 

and 5 voluntary) + 49 from OOCC

§14 samples had incomplete testing data (vs. 18 from 2021/22)

§Comparison of grading accuracy on all grades

Presumed Grade
# of Samples with 
Presumed Grade

Confirmed at Presumed 
Grade by Testing Grading Accuracy

2021/22 2022/23 2021/22 2022/23 2021/22 2022/23
Extra Virgin 193 165 190 157 98% 95%

Virgin 2 7 1 4 50% 57%
Crude 3 3 3 3 100% 100%



Comparison of 2021/2022 and 2022/23 Season – Extra Virgin 
CA Extra Virgin Standards 2021/22 2022/23
Free Fatty Acidity (≤0.5) 0.2±0.1 0.2±0.1
Peroxide Value (≤15.0) 5.0±1.8 5.9±2.0
UV K232 (≤2.40) 1.61±0.21 1.65±0.17
UV K270 (≤0.22) 0.12±0.03 0.12±0.03
UV ΔK (≤/0.01/) 0.00±0.00 0.00±0.00
Moisture and Volatile Matter (≤0.2) 0.1±0.0 0.1±0.0
Insoluble Impurities (≤0.1) 0.0±0.0 0.1±0.0
Pyropheophytins (≤17) 2±2 2±2
1,2-Diacylglycerols (≥35) 89±7 88±8
Organoleptic/Sensory (MeF>0) 4.0±0.1 3.9±0.6
Induction time (hr) at 110°C N/A 25.2±5.7



The Modern Olives Use-by-date Prediction Model
The use-by-date is determined by the lowest of the following three estimations:
1) Hours of induction time at 110°C x 1 = expected shelf-life (in months).
2) (17.0% - PPP)/0.6% = expected shelf-life (in months).
3) (DAGs – 35.0%)/FFA factor = expected shelf-life (in months).

* FFA factor = 1.7% (if FFA < 0.4%); 2.1% (if 0.4% < FFA < 0.6%); or 2.5% (if FFA > 0.6%). 

CA Extra Virgin Standards 2022/23
Free Fatty Acidity (≤0.5) 0.2±0.1
Pyropheophytins (≤17) 2±2
1,2-Diacylglycerols (≥35) 88±8
Induction time (hr) at 110°C 25.2±5.7

1) Hours of induction time at 110°C x 1 = 25.2 
months

2) (17.0% - PPP)/0.6% = (17-2)/0.6 = 25 months
3) (DAGs – 35.0%)/FFA factor = (88-35)/1.7 = 31.2 

months



2022/23 Season – Non-Extra Virgin (20 samples)
Sampling Party Handler Presumed 

Grade* FFA PV UV K232 UV K270 DAGs INI MOI Sensory Tested Grade

CA Extra Virgin Standard ≤0.5 ≤15.0 ≤2.40 ≤0.22 ≥35 ≤0.1 ≤0.2 MeD=0

Handler “Second 
Extraction” - - - - - - - 2.2 F/MS and 1.6 R Virgin

Handler “Second 
Extraction”

- - - - - - - 0.8 F/MS and 1.5 R Virgin
OOCC - - - - - - - 1.3 R Virgin

Handler Crude 1.1 - - 0.25 - - - 0.8 F/MS and 2.3 R CrudeOOCC 1.1 - - 0.26 - - - 1.6 R
Handler Virgin - - - - - - - 1.8 F/MS and 0.8 R Virgin

Handler 
Virgin 0.6 - - - - - - - Virgin
Crude 1.1 18 2.36 0.28 20 - - 2.5 (defect not specified) Crude

Handler Virgin - - - - - No Data No Data 1.5 (defect not specified) Incomplete

Handler “Second 
Extraction” 0.9 - - 0.27 - - - 1.5 F/MS Crude

Handler

Extra Virgin - - - - - - - 2.1 R Virgin
Extra Virgin - - - - - - - 2.9 R Crude

Virgin 2.61 - - - - No Data Crude
Extra Virgin - - - - - - - 1.9 R Virgin
Extra Virgin - - - - - - - 1.6 R Virgin
Extra Virgin - - - - - - - 1.6 R Virgin

OOCC

Extra Virgin - - - - - - - 4.5 F/MS and 0.7 R Crude
Extra Virgin - - - - - - - 0.9 F/MS and 1.0 R Virgin
Extra Virgin - - 2.46 - - - - No Data Incomplete
Extra Virgin - - - - - - - 1.7 F/MS and 1.1 R Virgin

Research has found significant increases of total waxes,
total sterols, chlorophyll pigments, total phenols as well
as elevated FFA, PV, and UV from oils obtained from a
second extraction which was unfavorable of oil shelf life,
though FFA, PV, and UV were still within the limit for
extra virgin olive oil.
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Harvest Season

Grading Agreement 2014/15 – 2022/23
In 2022/23, 49 lots tested by both handlers and OOCC, 6 lots did not have grading agreement

• Two EV lots confirmed by 
two handlers but tested 
as non-EV by the OOCC;

• Two EV lots confirmed by 
a handler but missing 
sensory by the OOCC;

• Two EV lots presumed by 
a handler was missing 
chemistry by the handler 
and missing sensory by 
the OOCC.



Mandatory Testing Program Overview

Handler (compulsory and voluntary)

➜ Samples and tests every lot in inventory 
(regardless of harvest year) on quality 
parameters.

➜ Designates presumed grades of all lots prior 
to testing.

OOCC

➜ Randomly collects up to six samples 
from lots at each handler (voluntary 
handlers are only sampled if they are 
chosen via lottery).

➜ Sends part of the collected samples for 
purity testing



Evaluation of the 2022/23 Season - Purity Testing 
24 samples collected by OOCC:
21 samples (88%) within CA standards for purity parameters

Region Variety Campesterol (≤4.5) Apparent β-
sitosterol (≥93.0)

Central Valley
Arbequina (2) 4.7-4.9 92.7-93.1

Arbosana (1) 5.0 92.3

• Elevated temperature and long summertime in the Central Valley and the Desert region: 
↑ campesterol and ↓ apparent β-sitosterol values in certain varieties;

• 9 SHD varieties (Arbequina, Arbosana, Koroneiki, and their blends) and 1 Ascolano from 
the Central Valley: C17:1 at 0.3 (upper limit in CA standards)



Mandatory Testing Program – Purity Testing Overview

* Only outliers that were outside the limits of the four key purity parameters listed above are shown. 

Harvest Season # Samples Tested /# 
OOCC Collected # Outlier * Region Variety Heptadecenoic 

Acid (C17:1) Campesterol Apparent B-
sitosterol Total Sterol

2016/17 25/57 2
Fresno Arbosana (1) ↑

Yolo Koroneiki (1) ↑

2017/18 47/78 2
Colusa Koroneiki (1) ↓ ↓

Stanislaus Sevillano (1) ↑

2018/19 27/53 5

Madera Koroneiki (1) ↑
Fresno Koroneiki (1) ↑
Tehama Coratina (1) ↓

Central Valley SHD Varieties (2) ↓

2019/20 36/79 0
Arbequina and Sevillano (Stanislaus County): ~0.3% C17:1
Four SHD varieties (Central Valley): ~4.5% campesterol

2020/21 28/59 4
Stanislaus Sevillano (2) ↑
Sonoma Arbosana (1) ↑
Fresno Koroneiki (1) ↑ ↓

2021/22 33/67 2 Central Valley
Koroneiki (1)

↑ ↓
Arbequina (1)

2022/23 24/49 3 Central Valley
Arbequina (2)

↑ ↓
Arbosana (1)



2022/23 Season Key Takeaways
Total gallon decreased but 96.8% still graded as EVOO; sensory test showed MeF at 3.9±0.6 
after a challenging harvest; use-by-date estimated at 25 months.

“Second extraction” was reported by two handlers. Given the practicality of the “second 
extraction” category especially during low crop years, the OOCC may wish to consider its use 
under certain circumstances.

Incomplete information compromised the value of the mandatory testing program: sampling 
dates, moisture & volatile matter, insoluble impurities, and sensory.

CA purity standard needs to accommodate natural variances. More data needed for the new 
varieties.

50 lots were tested on induction time by four out of 11 compulsory handlers. 



2022/23 Ring Test of Fat and Moisture Content in Olives



Ring Test Background
Fat and moisture content for olive fruits is critical information for both olive growers 
and olive oil processors.

 
California olive growers are paid largely based on the olive fat and moisture content of 
each load during milling season while oil processors use the same information as key 
parameters to determine oil extraction efficiency and quality.

Values usually determined by gravimetry with conventional oven and Soxhlet 
extraction (Official Method), or by a near-infrared spectroscopy (NIR) (Secondary 
Method).

Absence of uniformed measuring methods and periodic validations.



Discuss with 
AOCS, OOCC, and 
industrial 
collaborators on 
ring test design 
and 
implementation.

Recruit test 
participants (e.g., 
processors, testing 
labs) who can 
perform Official 
and/or Secondary 
Methods on olive 
moisture and wet 
and dry fat content.

Sample preparer 
collects olive fruit 
at different 
maturity index, 
tests in-house for 
estimated fat and 
moisture content, 
and vac-bags 
fresh fruit to ship 
to participants.

Test participants 
conducts testing 
and reports data 
within 7 business 
days of sample 
receipt.

Ring Test Overview 3 olive samples/testing 
round; 3 rounds in 
total.

In 2022/23, two participants 
did official method only, three 
participants did both 



2022/23 Ring Test Results
Homogeneity Check: confirm that each batch of fresh olive sample was homogenous 
as a pre-requisite for the ring test. Passing homogeneity check means statistical 
differences observed among ring test results was not significantly impacted by natural 
variances among fresh fruit prior to testing. 
o 20 randomly selected olive samples from the same batch to participants were tested on NIR for moisture and fat content
o All samples for three testing rounds passed homogeneity check (F-test P value > 0.05).

Ring Test Results:
o Comparisons of participants among those using the same method (Official & Secondary)
o Comparison of the two methods used by the same participant (three participants who performed both methods)
o Comparison of the overall difference in two methods (Official vs Secondary)



Comparisons of participants among those using the same method (Official & Secondary)

Wet fat Moisture content

OfficialSecondary SecondaryOfficial

• Wet fat:
• Official: four participants had no significant 

differences; one participant was significantly 
higher – extraction solvent and moisture 
content measured 

• Secondary: no significant difference

• Moisture content:
• Official: larger deviations observed. Varied oven 

temperature (221°F/105°C to 266°F/130°C) and drying 
time used (30 min – 8 hrs)

• Secondary: significantly different
Naturally more variable and easier to be affected by packing, 
shipping, storage, and crushing conditions…



Comparison of the two methods used by the same participant 

Official Secondary

Wet fat Moisture content



Comparison of the overall difference in two methods

Wet fat Dry fat Moisture content

* Averaging five participants for official method (left) and three participants for secondary method (right)

Wet fat: no significant difference for overall comparison 

Dry fat and moisture content: secondary method results were significantly lower than official method results.



Recommendations from 2022/23 season
Increase number of participants for more industry representation and robust statistical 
analysis;

Include more olive varieties from different locations with varying growing conditions 
throughout the harvest season will enhance sample diversity and continue this work for more 
seasons to accommodate seasonal differences; and

Continue to work with fresh fruit sample preparer(s) to ensure their capacity to 
accommodate more participants, specific needs on sample size and shipping instructions 
participants may require.

2023/24 season:
• More participants: 3 participants for Official method and 4 participants for Secondary 

method; 3 participants for both methods
• More olive varieties: Arbequina, Arbosana, Koroneiki, and Lecciana
• More statistical comparisons: whole fruit vs paste, different brands of NIR instruments…



Questions?

Prof. Selina Wang: 
• scwang@ucdavis.edu

Xueqi (Shirley) Li:
• spsli@ucdavis.edu

mailto:scwang@ucdavis.edu
mailto:spsli@ucdavis.edu


Valorization of Olive 
Pumace
SELINA WANG, DEPARTMENT FOOD SCIENCES AND 
TECHNOLOGY, UC DAVIS



Unleashing olive 
pomace: Transforming olive crop 
into the ultimate sustainability champion 
SEL IN A  WANG  PHD

ASSOC IATE  PROFESSOR  AND  V I CE  CHA IR   

DEPAR TMENT  OF  FOOD SC I ENCE  &  TECHNOLOGY

UNIVERS I T Y  OF  C AL I FORN IA ,  DAV IS



• Identifying the important chemical markers for quality, purity and nutrition in food 
products

• Developing robust (faster and cheaper) detection methods so they can be easily 
adapted by industries

• Modifying processing methods to improve quality, purity and nutrition of products 
and to mitigate potential toxins

• Valorizing agriculture byproducts to address climate change and to increase crop 
value and sustainability  

Selina C. Wang, Ph.D.















“One of these land resources is water. The water footprint of 
olive oil is immense in comparison to other vegetable oils, 
second only to sesame oil. 

Per ton of final product, olive oil requires 112% more water 
than shelled almonds which are notorious for water greed in 
the agriculture world.

Because olives are at most 20% fat, and production is done 
using inefficient pressure and centrifugation methods, 
extracting oil from them contributes to a large amount of 
waste that experts are still trying to determine the best way 
to use. Every ton of olive oil produces four tons of waste that 
is most often used as animal feed, contributing to the 
continuation of unsustainable forms of factory farm animal 
agriculture.”



“Beyond inputs, olive oil threatens 
surrounding plant and animal 
species. In fact, olive oil threatens 
more species per ton of oil 
produced than any other vegetable 
oil, aside from coconut oil.”







2012



Olive 
Pomace

Natural sanitizers

Bio-engineering 
materials

Value-added + 
functional ingredient  

Pre-harvest, harvesting, post-
harvest, food processing 

applications 

Take advantage of 
what nature gives us







Antimicrobial activities of water extract against E. coli O157:H7 and Listeria innocua.
Populations of (a) E. coli O157:H7 and (b) Listeria innouca incubated with 0.5, 1.0, and 2.0 mg GAE/mL of water extract

5-log reduction: inactivating 99.999% of a microbe or colony forming units



Day 0 

Day 21 

Control                   Olive pomace                               Olive pomace + 

mild heat (90 secs @ 60°C)   



OPE + MH à 

2.77 log lower 

OPE + MH à 

1.34 log lower 

Total plate populations (log colony-forming unit/g)

Storage time (days)

Initial load 0 7 14 21 28

CONTROL 3.79 ± 0.22 a 2.92 ± 0.12 ab 3.24 ± 0.25 a 4.49 ± 0.27 a 4.81 ± 0.18 a 4.45 ± 0.25 a

OPE 3.79 ± 0.22 a 2.99 ± 0.26 a 3.39 ± 0.19 a 4.44 ± 0.43 a 4.91 ± 0.30 a 4.26 ± 0.27 a

OPE + MH 3.79 ± 0.22 a 2.49 ± 0.11 b 2.14 ± 0.12 c 1.56 ± 0.24 c 2.04 ± 0.13 c 3.11 ± 0.46 b



Yeasts and molds populations (log Colony-forming unit/g)

Storage time (days)

Initial load 0 7 14 21 28

CONTROL 3.90 ± 0.09 a 2.93 ± 0.09 a 3.49 ± 0.12 a 4.71 ± 0.20 a 4.92 ± 0.29 a 5.18 ± 0.25 a

OPE 3.90 ± 0.09 a 2.95 ± 0.23 a 3.44 ± 0.24 a 4.60 ± 0.30 a 4.71 ± 0.32 a 5.45 ± 0.22 a

OPE + MH 3.90 ± 0.09 a 2.54 ± 0.07 a 2.09 ± 0.10 c 1.60 ± 0.30 c 1.94 ± 0.30 c 3.15 ± 0.44 b

OPE + MH à 

2.98 log lower 

OPE + MH à 

2.03 log lower 



Olive Knot 01 Becky Wheeler-Dykes, Farm Advisor 
Collaboartion 

Timeline

Ochards

02

03

04

100 Trees
Three pruning wounds on each tree: one 
untreated (control); one treated with 
Bordeaux; one treated with the olive 
pomace extract

AQ  and MN 

October 2024 - November 2024

Prevention



Roadway 01 CSU-Chico, WSU, UC Davis, Lamar
Collaboartion 

Timeline

Treatment

02

03

04

Aims
Transforming olive and grape pomaces into 
ntioxidants and anti-icing products, through 
bioprocessing and biorefining

Enzymatic treatment
Zero-waste upcycling
Techno-economic-environmental benefit 
analysis

May 2023 - April 2026

Application 





Livestock contributes about 14.5% to greenhouse gas emissions worldwide and about 4% in the U.S. 
About 5.7% of global greenhouse gases comes from enteric methane [released by ruminant animals].



Functional Foods 01 Reduce enteric methane emission in 
dairy cattles

Goal

Increased antioxidants in the milk
Added benefits

Less enteric methane emission and 
more milk production with grape 
pomace added diet

Results

02

03

04

Control diet, a diet with 10% grape 
pomace; and a diet with 15% grape 
pomace 

Three dietary treatments
Animal and human 



FUNDING

CDRFCDFA
USDA

INDUSTRY

OOCC
USDA

ARI





Get Connected With Us
530-752-5018

scwang@ucdavis.edu

UCFoodQuality.ucdavis.edu



Benchmarking Data for 
the Olive Oil Industry in 
California
KYLE BIRCHARD, INTEGRATIVE ECONOMICS LLC



Industry Benchmarking
Update

CALIFORNIA OLIVE DAY
MARCH 7, 2024

Integrative Economics, LLC
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2020-2023
Reporting



2020 - 2023 Summary
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Arbequina Arbosana Koroneiki Others
65% 19% 9% 7%

3.7
Million



Breakdown by Variety
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Arbequina Arbosana Koroneiki Others Arbequina Arbosana Koroneiki Others

63% 14% 12% 11% 63% 20% 9% 8%
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Arbequina Arbosana Koroneiki Others Arbequina Arbosana Koroneiki Others
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Arbequina Arbosana Koroneiki Others



Breakdown by District
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District 1 District 2 District 3

34% 23% 43%
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District 1 District 2 District 3

33% 27% 40%

District 1 District 2 District 3

31% 23% 43%
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District 1 District 2 District 3
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55-70% 
of Total

Acres in 2023 estimated for USDA/County Ag Commissioners



Organic Production
2022

Variety # Entities Acres Tons Gallons

Arbequina 9 412 934 28,714

Arbosana 9 639 1,456 50,386

Koroneiki 8 286 670 21,009

Other/Undetermined 28 114 213 8,098

Grand Total 54 1,451 3,273 108,207

Organic: Percent of Total, 2022

Variety # Entities Acres Tons Gallons

Arbequina 17% 3% 3% 3%

Arbosana 17% 14% 10% 9%

Koroneiki 15% 13% 19% 15%

Other/Undetermined 52% 6% 5% 5%

% of all Production 28% 6% 6% 5%

2023

Variety # Growers Acres Tons Gallons

Arbequina 7 829 2,341 83,553

Arbosana 5 253 1,155 35,889

Koroneiki 6 252 762 30,693

Other/Undetermined 75 158 335 8,708

Grand Total 93 1,492 4,593 158,843

Organic: Percent of Total, 2023

Variety # Growers Acres Tons Gallons

Arbequina 6% 4% 4% 3%

Arbosana 9% 6% 6% 5%

Koroneiki 13% 7% 8% 9%

Other/Undetermined 53% 5% 4% 3%

% of all Production 35% 5% 5% 4%
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# Reported 
Growers 2020 2021 2022 2023
Arbequina 80 102 89 119
Arbosana 55 57 56 55
Koroneiki 23 35 34 45
Other 
Varieties 22 70 112 141

# Reported 
Growers 2020 2021 2022 2023
District 1 33 36 23 34
District 2 28 51 39 148
District 3 55 80 134 83

Total 116 167 196 265

Grower Reporting by District & Variety
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Other Varieties
(In order of acres)

Mission/Manzanillo/Sevilliano
Picual

Lecciana
Sikitita



What’s next

● Online, interactive reports - coming March 2024
● Surveys for orchard age, density
● Evaluate returns on industry investment
● Additional data or reports? 
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UC Davis Olive Center
What’s Going on at the 
Center?
JAVIER FERNANDEZ SALVADOR, UC DAVIS OLIVE CENTER



The UC Davis Olive Center:  
2024 Update



Javier Fernandez-Salvador, Ph. D
• Executive Director UC Davis Olive Center
• Agronomist, Berry, and Tree Fruit

Physiology
• 5+ years as Assistant Professor  

Extension - OSU

Adele Amico Roxas, Ph. D
• Associate Program Director UC Davis  

Olive Center
• Tree Fruit Physiologist

Olive Center Team



Who We Are
The UC Davis Olive Center is a self-supporting  
education and research coalition formed with our  
table and olive oil industry supporters that is building
California’s crop of the future.



The Olive Center’s mission focuses on three main areas:

• Providing table and olive oil education and research  
opportunities for growers, millers, industry members, and  
the general public.

Our Mission



The UC Davis Olive Center invites you to the first ever class dedicated to Organic and  
Sustainable Olive Growing! This is an intensive two-day course, with more than 12 experts,  
where you will learn everything you need to know about the agronomic, ecological, cultural  

and production aspects of organic and sustainable olive farming for oil including crop and  
ecosystem management, site selection, soil health principles, cover cropping, organic  

certification, integrated pest management and vertebrate and control, pruning, irrigation,  and 
many other topics of interest to better understand organic and sustainable olive  orchard 

production. Lecture and theory will be followed by field and industry visits to local  orchards 
in theregion.

For more information, please contact:  
Adele Amico Roxas 

adamicoroxas@ucdavis.edu

Organic and Sustainable  
Olive Growing class

Friday & Saturday July 21 – 22, 2023.
8:30 am – 5:00 pm
UC Davis Olive Center at the RMI Sensory building  
Silverado Vineyards Sensory Theater
392 Old Davis Road, Davis CA 95616

Registration is required and participation is limited  
Available spaces will fill quickly for this two-day event.  
Reserve your spot today!

Event Information and Registration:  
https://registration.ucdavis.edu/Item/Details/978

This course builds on the foundation of the Introduction to Olive Oil Sensory Analysis class,  
going deeply into the sensory attributes of olive oil and their causes. The Olive Center is  

honored to have as main class instructor, renowned Dr. Agustí Romero, Olive Team Leader  
from IRTA, Spain. The course is designed for those with some experience in olive oil tasting  

who are looking to expand their skills and better understand the sensory, chemistry and  
other factors behind quality EVOO. Appropriate for current and prospective taste panel  

members, olive oil producers, buyers, culinary professionals and anyone wishing to improve  
their olive oil tasting ability.

Friday & Saturday June 09 – 10, 2023.
UC Davis Olive Center at the RMI Sensory building  
Silverado Vineyards Sensory Theater
392 Old Davis Road, Davis CA95616

Registration is required and participation is limited for safe spacing.
Available spaces will fill quickly for this two-day event. Reserve your spot today!

Event Information and Registration:  
https://registration.ucdavis.edu/Item/Details/958

For more information, pleasecontact:  
Adele Amico Roxas 

adamicoroxas@ucdavis.edu

Advanced Sensory  
Evaluation of Olive Oils

In this workshop you will learn how to use the fruit from your backyard  
olives trees to produce an edible finished product. The workshop will  

provide background on the history of the olives in California, and  
information about growing trees, harvest and picking time, processing  

methods of de-bittering and packaging. We will end the day with a tasting  
of delicious homemade table olives.

Saturday April 29, 2023.
9:30 AM – 1:30 PM
UC Davis Olive Center at the RMI Sensory building  
Silverado Vineyards SensoryTheater
392Old Davis Road, DavisCA95616

Registration is required and participation is limited for safe spacing.
Available spaces will fill quickly for this two-day event. Reserve your spot today!

Event Information and Registration:  
https://registration.ucdavis.edu/Item/Details/963

For more information, pleasecontact:  
Adele Amico Roxas 

adamicoroxas@ucdavis.edu

Table Olives at Home and How  
to Use Them - Workshop

UC Davis Olive Center te invita a nuestro primer taller de 2023, esta vez en español. Este  
taller está diseñado para administradores de fincas, trabajadores agrícolas y personal de  

campo de habla hispana y cubrirá los principios básicos del crecimiento y la productividad  
de las plantas, el manejo del riego, la fertilidad y el fertirriego, la poda y las  

consideraciones de calidad. Este evento llega a ti gracias a la colaboración y patrocinio de  
Olica Olive Oil and Mill, Cobram Estate, y Savory Café.

Introducción al Manejo del Olivar  
en Español.

Event information and registration:  
https://registration.ucdavis.edu/Item/Details/943

Para obtener más información,  
comuníquese con:  

adamicoroxas@ucdavis.edu

Viernes 10 de M arzo de 2023
9:00 a.m . – 2:00 p.m.

Ubicación: Olica Olive Oil and Mill  
7885 CA-16, Brooks, CA 95606

Taller de Extracción de  
Aceite de Oliva Extra Virgen  

en Español

¡Por primera vez en California, el UC Davis Olive Center ha desarrollado un
taller completamente en español en base a nuestras clases con renombre
mundial sobre el manejo del molino (almazara) y las técnicas de extracción
de aceite extra virgen! Durante este evento, los participantes aprenderán
todos los aspectos necesarios que un operador de un molino necesita saber
para obtener un aceite de oliva extra virgen de alta calidad desde
postcosecha hasta el producto terminado. La clase teórica y practica (con un
lote a ser extraído ese día) será en un molino en operación.

8 a.m. a 4 p.m., sábado, 21 de octubre de 2023  
Ubicación: Olica Olive Oil and Olive Mill, 7885 CA-16,  

Brooks, CA 95606.
Para obtener másinformación, comuníquese con:

adamicoroxas@ucdavis.edu
Para más información del evento, visite:  
https://olivecenter.ucdavis.edu/events

Olive Center Educational Programing for 2023
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Olive Center Educational Programing for 2024



For more information regarding the event  
visit: https://olivecenter.ucdavis.edu/

September 5-7, UC Davis Conference Center
Join us in this three-day event to learn from our California and  
International experts on:
• Latest advances in regenerative agriculture, habitat and resource

conservation, efficient water and nutrient use, and climate adaptation.
• Circular economies in olive systems.
• Efficiencies in milling, use of residues and value-added for olive pomace.
• Precision Agriculture and alternative energy use in mills and orchards.
• Carbon credits and regulation.
• Economic models and market analysis for sustainable olive production
• Health, sensory and culinary applications for olive oil
• And many more topics!

First International Olive Sustainability Conference

Questions? Email us at
oliveconference@ucdavis.edu

mailto:oliveconference@ucdavis.edu


Sponsors

Opportunities for Sponsorship available!



Research
• Cultivar Evaluation in SHD System.

Giulia Marino’s Lab and UC Davis Olive Center
• Nitrogen and compost management  

Andrew J Curtright and Xia Zhu Barker
• Pruning Research In SHD Systems

Becky Wheeler-Dykes and Richard Rosecrance
• Biostimulants (industry collaboration)
• Table olive modern acreage (industry collaboration)



Assessing the  
Chemical and  
Sensory Quality  
Attributes of  
Extra Virgin  
Olive Oils  
Available in  
Retail Markets



What is the main objective  
of the project conducted  
by the UC Davis Center?

• To evaluate the chemical and sensory  
characteristics of California-grown and imported  
olive oils labeled as extra virgin in the U.S. retail  
market.

• This research initiative aims to assess the QUALITY  
of these oils and provide a comprehensive review  
of the most widely distributed extra virgin olive oil  
brands in the US retail market, building on previous  
studies conducted by the UC Davis Olive Center.

• Fatty Acids (free)
• DAG (Isomeric Diacylglycerols)
• Peroxide Value
• Pyropheophytines (PPPs)
• UV Specific Extinction (∆ K; K232; K270)



How will the research  
project evaluate the  
quality of extra virgin olive  
oils in the U.S. market?

This evaluation will involve multiple
considerations, such as:
• Sampling locations
• Retail stores with comprehensive  

nation-wide brand distribution
• Differences in oil origin and price
• Samples will be analyzed at an  

independent, accredited lab and  
sensory panel

Ø The project will utilize expert-led  
analyses, blind coding of samples,  
and compliance testing to ensure  
adherence to domestic and  
international standards.



The Olive Center’s mission focuses on three main areas:

• Providing table and olive oil education and research  
opportunities for growers, millers, industry members, and  
the general public.

• Training and educating students, growers, and producers in  
the industry and providing support and conducting  
research in all areas of olive production.

Our Mission



This year we are launching a  
training and education program  
for students through mentor and  
apprenticeship opportunities, in  
collaboration with industry to  
cover all the aspects of table and  
olive oil production including  
consulting, project development,  
and research

OLEA LEARN: Student  
Apprentice Professional  

Training



Program Supporters



• Goal: train and produce a well-mentored pool of students that will be
available to the industry and the olive workforce once they’ve completed their
training.
•Students can gain experience with olive orchard maintenance and research,  
data collection, harvesting, milling, bottling, marketing, and more.

OLEA LEARN: Student  
Apprentice Professional  

Training









The Olive Center’s mission focuses on three main areas:

• Providing table and olive oil education and research  
opportunities for growers, millers, industry members, and  
the general public.

• Training and educating students, growers, and producers in  
the industry providing support and conducting research in  
all areas of olive production.

• Producing and marketing the UC Davis Brand through our  
campus-grown Olive Oil, including managing the Olive  
Research Orchards at the historical Wolfskill ranch, and  
milling and bottling our fruit in collaboration with industry.

Our Mission



UC Davis Wolfskill Experimental Orchard, 4334 Putah Creek Rd, Winters, CA 95694



Facebook: @UCDavis.OliveCenter  Twitter: @UCDOliveCenter  Instagram: @ucdavisolivecenter

Website: https://olivecenter.ucdavis.edu

#olivecenter  
#ucdavisolivecenter

https://olivecenter.ucdavis.edu/


Contact Adele Amico Roxas, Ph.D. at  
adamicoroxas@ucdavis.edu

Contact Javier Fernandez-Salvador, Ph.D. at  
jfernandezsalvador@ucdavis.edu

mailto:adamicoroxas@ucdavis.edu
mailto:jfernandezsalvador@ucdavis.edu


Thank You!



Strategies for Nitrogen Management in Olives - Workshop

In this half-day workshop, our main guest  
instructor Prof. Arnon Dag will go over
his research and findings of multiple years of  
nitrogen management in Olives. We will also  
cover the research behind using reclaimed  
wastewater and milling residues for fertility  
management, our current research and latest  
findings in compost and nitrogen applications in  
California, and lessons learned with cover crop  
and organic management research.

Friday March 22nd , 2024  
9:00 a.m. – 12:30 p.m.

Location: UC Davis Olive Center at the RMI Sensory Building
Silverado Vineyards Sensory Theater  
392 Old Davis Road, Davis CA 95616

Event information and registration:
https://registration.ucdavis.edu/Item/Details/1103

For more information,
please contact
adamicoroxas@ucdavis.edu

mailto:adamicoroxas@ucdavis.edu


AOOPA Update
KIMBERLY HOLDING, AOOPA



American Olive Oil 
Producers Association 

 Advocating for US Olive Oil Producers 
& Supporting Industry Growth

Olive Oil Standard of Identity (SOI)

Olive Crop Insurance Program Updates for 2024 Crop Year
• Allowing contract pricing on oil type olives
• Expanding coverage for oil type olives to Kerns, Kings, and Merced counties in California

• Updating the oil conversion factors and adding an additional variety to the oil conversion factor 
table

◦ AOOPA Awarded Two CDFA Grants for Olive Oil Producers
◦ CDFA Pollinator Habitat Grant - $2M to establish various on-farm pollinator habitats (2023-

2026) 

◦ CDFA Healthy Soils Program Block Grant Pilot - $2.49M to implement conservation 
management that improve soil health, sequester carbon and reduce greenhouse gas (GHG) 
emissions. (2023-2027) 

◦ Climate Smart Agriculture Research 
◦ Annual funding for smart climate agriculture research by USDA Agriculture Research Service (ARS)

◦  Funding Since FY22: $1.5M

◦ Engage Congress and US Government Agencies on Important Olive Oil Policy Issues



Olive Crop Insurance - 2024 Priorities
◦ Tighten up harvest/freight cost in Contract Price Option
◦ Add Riverside and Imperial counties
◦ Add Contract Pricing for Organic Olives for Oil

◦ Update Gallons conversion chart for all varieties, especially new varieties
◦ Add an Option to chose coverage for gallons or tons to align with industry trends

Climate Smart Agriculture Funding

Olive Oil Inclusive Policy & Programs

Farm Bill

Food Is Medicine – HHS Summit (Diet Related Health Cost > $1.1 Trillion)
◦ Food Access

◦ Additional Nutrition Education for Doctors and in Schools
◦ Food Quality & Sustainability

Olive Oil Standards
◦ National Standard - SOI
◦ International Standard - Codex

US Olive Oil Policy
Opportunities



What is a Standard of Identity (SOI)?
◦ An SOI is established by U.S. Food and Drug Administration (FDA) to protect consumers

◦ Describes in detail what a food must contain and/or what is optional
◦ It can specify a method of production or formulation

What has been proposed by AOOPA, Deoleo, and NAOOA in the Olive Oil SOI Petition?
◦ Clear definitions, grades, and physico-chemical and sensory parameters for extra virgin olive oil, virgin olive oil, olive oil, 

and other grades.
◦ Labeling guidelines

What will an Olive Oil SOI do in the US Market?
üCreate an Enforceable Standard that Applies to ALL Olive Oil Regardless of Origin
üEstablish an Olive Oil Standard that Provides Consumer Protection
üProvide an Olive Oil Standard that Safeguards the value of Extra Virgin Olive Oil 

üClose the Price Gap Between Authentic US EVOO and Imported EVOO 
üCalifornia Maintains the Highest Global Standard = Premium Value for California Extra Virgin Olive Oil 

◦ AOOPA and Co-Petitioners continued to engage FDA as they review proposed standard 
◦ Est. Timeline: 18-24 months

Olive Oil Standard of 
Identity 



Thank You 

Join AOOPA 
CDFA Pollinator Habitat Grant & 

CDFA Healthy Soils Program Block Grant Pilot 

Information Session 
@

 1:00 -1:30 pm

Kimberly Houlding, President and CEO 
khoulding@aoopa.org 

Or 
  

Jacqueline Nakashian, Grant Coordinator 
industryrelations@aoopa.org

Sign up for AOOPA Newsletter
www.aoopa.org

559-940-6878

mailto:industryrelations@aoopa.org
http://www.aoopa.org/


COOC Update
DAVID GARCI- AGUIRRE- CORTO



Treat 
that 

sweet 
tooth

California Olive Oil 

Council
Olive Oil Day March 7, 2024



4 Influencer Focused “Cookalong” 
Events





24 Influencer 
Partnerships

Combined following of 
over 1.1 million people

Over 10 COOC Seal 
Certified Member Oils 

Featured



5 Videos-3 
Completed 

Focused On:

• Harvest
• EVOO 

Intensities
• Nutritional 

Benefits



Virtual Tasting Kit for use in PR activities:
• Publications
• Influencers
• Education



Stay Tuned…





OOCC Survey
         8 Minutes

SCAN THE QR CODE ON THE TABLES AT LUNCH


