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Message from 		         
    the President

Late last year, the California Avo-
cado Commission (CAC) began 
a rigorous review of  its long-

term strategy for development and 
positioning of  our brand—California 
Avocados.  With the help of  a produce 
industry strategist, CAC conducted 
in-depth interviews with retailers, 
foodservice operators, dietitians, in-
dustry stakeholders and others to 
gain insights to guide our marketing 
efforts.  

We also convened three “Think 
Tanks” – all day sessions with grow-
ers, packers and board members – 
where we explored every facet of  our 
strategy and the steps necessary to 
keep our industry viable. One con-
cept that emerged early in two of  the 
Think Tank discussions was the need 
to examine the structure of  the CAC 
board to ensure that we are operat-
ing as efficiently as possible when it 
comes to implementing our strategy.  
Chairman Doug O’Hara lost no time 
in establishing a Governance Com-
mittee to do just that.

Concurrent with board delib-
erations on CAC’s long-term strat-
egy, the Governance Committee met 
on several occasions for hours at a 
time before reaching recommenda-
tions for the CAC board to consider.  
It was the consensus of  the commit-

tee that a smaller size board would 
likely function more efficiently.  The 
current structure of  the Commission 
board is anachronistic, a function of  
what the industry looked like in 1978 
when CAC was formed.  Back then, 
there were cooperatives as well as in-
dependent handlers.  Accordingly, the 
Commission board was comprised of  
one co-op producer and one indepen-
dent producer for each of  the five dis-
tricts, four handlers, and one public 
member, for a total of  15 members.  
Each producer and handler member 
has an alternate, so when the board 
convenes, 29 representatives are in 
the room, but for any absences.  Over 
the years, to varying degrees, each 
of  those 29 people were allowed to 
have a voice during the deliberative 
process.

At its May 2015 meeting, the 
CAC board voted to reduce the num-
ber of  alternates by half.  Doing so 
requires a change in the California 
Food and Agricultural Code sections 
that pertain to the operation of  the 
California Avocado Commission, so 
a technical amendment must be ad-
opted by the California Legislature.  
Once done and signed by the Gov-
ernor, the new provision becomes ef-
fective the following January.  If  all 
goes as expected, 22 representatives 

Tom Bellamore

will be present at board day begin-
ning in 2016. 

More controversial was the 
Governance Committee recommen-
dation to modify the way in which the 
handlers participate in the operation 
of  the Commission.  To a person, 
each committee member strongly 
believes that the handlers provide 
invaluable information in support of  
CAC’s marketing.  Handlers are en-
gaged in selling every day and clearly 
have their fingers on the pulse of  a 
very dynamic marketplace where im-
port and domestic shipments ebb and 
flow across the year.  CAC’s Market-
ing Advisory Committee (MAC)—
put in place a number of  years ago 
after its predecessor, the Marketing 
Committee, was mothballed under a 
prior administration—has proven to 
be critical to the effective execution 
of  the Commission’s advertising and 
promotion programs, and this is uni-
versally recognized.  Opinions vary, 
however, about the handlers’ role in 
the CAC boardroom.

To the extent that a vote guar-
antees a voice, a strong case can be 
made for the status quo.  The handler 
perspective is unique, and it often 
informs the most important of  con-
versations about the Commission’s 
finances, timing of  promotions, retail 

A Smaller Board
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jected, although the outcome of  that 
vote was close.  For now, the board 
has opted for the status quo.  As with 
most sensitive matters, incremental 
change is often more palatable than 
a radical shift in direction.  As one 
board member put it: the Commission’s 
demonstrated success in brand building 
may be attributable, in part, to our struc-
ture, so where is the compelling reason to 
change?  

Regardless of  where one comes 
out on the issue of  handler involve-
ment in CAC, discussion on this topic 
and other, governance-related mat-
ters is healthy and welcomed by CAC 
management.  Such debate tells all 
the world that we are here, we are 
thinking about the future and that we 
intend to stay relevant and promote 
California Avocados for a long time 
to come.

  

and foodservice account performance, 
and competitive volumes.  The right 
to vote confers responsibility that is 
taken seriously, and on board day, the 
handlers are present and vocal.  

Alternatively, the Governance 
Committee concluded that the han-
dler voice in the boardroom could be 
preserved in an ex-officio capacity.  
The committee envisioned a standing 
Marketing Committee, with no less 
than four major handlers, that could 
only be dismantled by a two-thirds 
vote of  the CAC board, and a non-
voting Marketing Committee repre-
sentative at every board meeting.  

When put before the board for 
a vote, the Governance Committee’s 
proposal did not withstand the rigors 
of  debate.  Even a compromise posi-
tion, which would have reduced the 
number of  voting handler members 
from four to two, was ultimately re-

Board of  Directors
District 1

Member/Carol Steed-Secretary
Alternate/Suzy Thomas

Member/Jerome Stehly-Vice Chair  
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I am sure you have noticed new 
fruit on the trees and realize we may 
have a large 2016 crop.  It is a little 
early to plan your picking strategies 
for next year, but if  the weather pre-
diction holds and Mother Nature co-
operates we could potentially harvest 
one of  the bigger crops in the last 
couple years. 

Rest assured that all CAC pro-
grams are going full force.  Tim 
Spann and Production Research are 
working on polyphagous shot hole 
borer research.  Jan DeLyser and her 
marketing team are promoting our 
fruit in key markets at crucial times 
to help drive demand for our fruit.  
Ken Melban and his Industry Af-
fairs team will continue advocating 
on our behalf  on critical issues like 
water and opening new markets for 
our fruit. Keep up the good work, as I 
know you will. 

In closing, I would like to stress 
that there is hope.  As I said in the 
beginning of  my report, we Califor-
nia farmers have been through many 
challenges and we always come back 
stronger.  We have the privilege of  
growing the best avocados in the 
world and will continue to do so no 
matter what is thrown at us.  I strong-
ly believe that in the near future the 
reservoirs will be full, the snow pack 
will be deep, the rain will fall and I 
will be able to laugh at it all. Let’s all 
hope for the same.  

ing letters.  They have attended nu-
merous Metropolitan Water District 
meetings to explain the importance 
of  our operations and the importance 
of  inexpensive, reliable quality water.  
I would like to thank them and the 
entire CAC staff  for their efforts and 
hard work.  They will continue the 
fight, as frustrating as it may be at 
times, and always have the growers’ 
needs as their driving force.

What does the future hold in 
terms of  rainfall? This is where I be-
come the optimist.  The latest long 
term weather prediction is a contin-
ued El Niño type pattern with late 
summer/early fall monsoonal rain.  
This could mean above normal rain 
in the mountains and avocado regions 
by the end of  summer.  This will not 
solve our long-term problem but it 
would bring some needed relief.  

Now let’s discuss the avocado 
crop.  All signs point to a shorter 
crop this year.  The Marketing Advi-
sory Committee met a few weeks ago 
and the consensus of  the packers was 
that the majority of  the California 
crop would be picked by mid-July or 
early August.  This is good as prices 
should remain steady on most sizes 
and Peru will be bringing in the ma-
jority of  their fruit at this time.  The 
only negative repercussion is that 
CAC’s income will fall short of  ex-
pectations.  CAC’s President, Tom 
Bellamore, has already notified his 
staff  and they are prepared to cut 
back on many programs in order to 
maintain our present reserve levels 
and keep our assessment rate as low 
as possible.  I commend Tom on his 
forward thinking and his staff  for 
their willingness to sacrifice for the 
benefit of  the growers.  

Growing avocados can be frus-
trating at times, and I think we 
all agree that it takes a certain 

passion and commitment to do what 
we do.  Over the last 20 years we have 
dealt with everything from new inva-
sive pests to the drastic rise in farm-
ing costs, but we have persevered and 
found a way to continue.  

This brings me to our present 
and most challenging issue — water.  
I have seen years with low rainfall fol-
lowed with a year of  excessive rain-
fall; and I have seen low water levels in 
wells and reservoirs replenished with 
a year or two of  adequate rainfall.  
The current situation is something 
I haven’t seen — prolonged drought 
and dwindling water storage.  There 
are many things we can do without 
or skimp on, but water is necessary 
and critical to our operations.  

Some areas of  California are 
worse than others, but all of  Califor-
nia is feeling the pain.  The south has 
adequate storage, for now, but is fac-
ing additional and more frequent cost 
increases.  Many growers in Ventura 
County have wells that are holding 
up, but are subject to water cutbacks 
and allocations.  Parts of  Santa Bar-
bara county are simply running out 
of  water with no solution in the near 
future.  Many wells in the San Luis 
Obispo area are going dry and grow-
ers have no choice but to stump their 
trees and hope for rain. 

We are in a serious situation that 
could get worse — but not all is lost.  
Ken Melban and Director Charley 
Wolk have been tirelessly working on 
our behalf.  Anytime a water district 
has contemplated raising rates or en-
acting cutbacks, they have lobbied for 
us by attending meetings and send-

Doug O’Hara

Chairman’s 	        
    Report

Water Issues Present Challenges...But There is Hope



Save Water  • Cleanse Soil  • Improve Yield

FOR MORE INFORMATION & SITE EVALUATION
Contact Earl Coleman at 951.587.8375 or earlcoleman288@msn.com

Ventura & North Contact Joe Haslett at 805.748.4033 or joeh.ecoflow@gmail.com
www. ecoflow.co Manufactured exclusively in the U.S.A. by Morrill Industries, Inc.

Currently 200+ Installed in Avocado Groves!

Sierra Del Oro, Pauma Valley:  Side by Side Comparison 
 1200 acre ranch planted with avocado (280ac.), citrus & other permanent crops.  The irrigation is supplied by 
multiple wells, all in the same river bed with similar water quality.  A 6” 750 GPM ECOFLOW was installed in June 
2012 on one well that feeds the reservoir that waters a majority of the avocado trees.  At the time, all avocado trees 
were in the same condition, but were in declining health & production.  In 2012, the chlorides were 160PPM and has 
since climbed to 190+PPM.  As you can see below, the ECOFLOW trees are healthy & back to full production, and 
the reservoir is algae free.  The non-ECOFLOW trees have declined significantly.  Pictures were taken March 2015.  
Sierra Del Oro has purchased another 6” unit, which was installed March 2015.

ECOFLOW non-ECOFLOW

2015 Summer - Redesign of EcoFlow Ad FINAL.indd   1 6/2/15   11:38:14 AM
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ed in this article are a summary of  
the 2014 Acreage Inventory Survey, 
along with an in depth look at how 
acreage classifications have changed 
from 2013 to 2014 for each of  the five 
counties surveyed.

2014 California Avocado Acreage 
Inventory Survey Results

The California Avocado Com-
mission’s (CAC’s) crop estimat-
ing team, in conjunction with 

GeoSpatial Partners, LLC, uses the 
latest remote sensing techniques to 
annually assess California’s avocado 
acreage. In order to delineate avo-
cado acreage into producing versus 
non-producing acreage remote sens-
ing techniques are applied to satellite 
imagery collected during spring and 
summer months. The imagery pro-
cessing techniques include segmen-
tation of  avocado polygons, change 
analysis from previous acreage sur-
veys and classification of  groves 
into categories including producing, 
topped/stumped, and new/young. 

Aerial imagery (for a real-world 
view) and satellite imagery (for spec-
tral and temporal data) are integrat-
ed into previously classified avocado 
acreage and analyzed for current con-
dition in five primary avocado grow-
ing counties: San Diego, Riverside, 
Ventura, Santa Barbara, and San Luis 
Obispo. In addition, when available, 
the Commission utilizes high resolu-
tion aerial imagery collected through 
the National Agriculture Imagery 
Program (NAIP) in order to delineate 
new avocado plantings not identified 
in previous acreage surveys. Other 
minor counties’ acreage is estimated 
based on ancillary data from county 
agricultural commissioners and our 
grower community. 

The results of  the 2014 avo-
cado acreage inventory survey show 
California’s bearing acres coming in 
at 51,478 acres, which reflects a de-
crease of  more than 10 percent, near-

From Your 	         
    Commission By April Aymami

      Industry Affairs Manager

ly 6,000 acres, from 2013. While San 
Diego County represents the grow-
ing region with the largest decrease 
in bearing acres, with a decrease of  
over 2,600 acres, each of  the five 
counties contributed to the overall 
reduction in bearing acres. Includ-
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for nearly 1 million dollars of  the 
potential lost revenues. Rest assured 
that despite the cuts, the Commis-
sion’s marketing efforts continue in 
full force, with programs structured 
to promote California avocados with 
key accounts and markets committed 
to California avocados throughout 
the remainder of  the season.  

Below, please find details of  the 
mid-season crop estimate results in-
cluding variety breakdowns and pro-
duction by county.

The California Avocado Com-
mission (CAC) would like to 
thank all of  the growers who 

participated in the recently conclud-
ed Grower Crop Estimate Survey. 
Survey forms were mailed out in 
mid-April with a return date of  May 
8, 2015. This year’s response rep-
resented 50 percent of  the bearing 
California avocado acreage, and is on 
par with the Crop Estimating Team’s 
preferred response rate. 

Using various statistical analy-
ses to evaluate information gathered 

2015 Mid-Season Crop Update
through the crop survey, satellite 
imagery and 2014 acreage inventory 
results, the Crop Estimating Team 
has estimated the 2014-15 Califor-
nia avocado crop to be coming in at 
283 million pounds --  a decrease of  
44 million pounds from the initial 
pre-season estimate of  327 million 
pounds. CAC management projects 
that the expected crop shortfall could 
result in a loss of  assessment rev-
enues of  nearly 1.9 million dollars 
and has already taken proactive steps 
to adjust spending plans to account 
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In late April, the California Avocado Commission and 
the California Citrus Quality Council partnered to host 
a field tour for 30 federal and state regulatory officials. 
Participants spent four days learning about California 

avocado and citrus production, the issues we face and the 
goals we are pursuing. 

Achieving many of these “goals” requires support from 
the agencies involved, and the tour allowed Commission 
representatives to communicate with key decision-makers 
in a field setting. Participants included representatives from 
the U.S. Environmental Protection Agency, U.S. Depart-
ment of Agriculture’s Foreign Agricultural Service, Califor-
nia Department of Pesticide Regulation and California De-
partment of Food and Agriculture. 

Issues discussed included the Commission’s efforts to-
wards Emergency Section 18 Registrations for polyphagous 
shot hole borer/Fusarium dieback materials and expanding 
trade access for California avocados into China. In both in-

CAC Hosts 
Government Regulatory Tour
By Ken Melban 
        Vice President of Industry Affairs

CAC Chairman Doug O’Hara and his wife Betty answer 
questions
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stances, agency officials are directly involved in the neces-
sary processes. Their understanding and strong grasp of the 
issues will provide us with the best opportunities for posi-
tive, timely results. 

The learning went both ways, as Commission Board 
member Rick Shade commented, “All the folks I spoke with 
expressed a genuine interest in what we do. They were at-
tentive and asked great questions, and also gave good in-
sight into their jobs. I believe that everyone walked away 
with a stronger sense of all of us being on the same team.” 

Another benefit of the tour was the “cross-pollination” 
that occurred among the different agency officials as they 
were given an opportunity to step outside of their normal 
work environment and interact with representatives from 
other agencies. In many instances these participants had 
previously communicated with the other agency counter-
parts, but had never met in person. The tour provided an 
opportunity to bridge these gaps. 

The Commission will continue interacting with the nec-
essary agency personnel on the above mentioned efforts 
along with countless others that will require involvement 
with both federal and state agencies. It is important that 

their knowledge of our issues and overall industry practices 
is at a high level to, as best as possible, ensure the interests 
of California avocado growers are adequately represented. 

CAC board member John Lamb (center) talks with attendees
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The program activity began in Ralphs’ stores the weeks of 
April 8 and 15 with a front-page circular ad featuring Cali-
fornia avocado grower and CAC Chairman Doug O’Hara. 
Large, illustrated feature ads such as these produce an aver-
age lift of 141 percent in the retailer’s avocado sales during 
the promotion period (Hass Avocado Board 2014 Retail Ad-
vertising in the Avocado Category Study).

Ralphs also utilized custom California avocado bin in-

I
Spotlight on Kroger
California Avocado Targeted Retail Promotions

In early April, various western divisions of Kroger stores began actively promoting California avocados with ads, bin 
inserts, radio and digital/social media support. The Kroger’s promotion – which includes 224 Southern California Ralphs 
stores, 173 Fry’s, Smith’s and City Market stores in Arizona and Utah, 139 King Soopers and City Market stores in Colo-
rado, and 178 Fred Meyer stores in the Pacific Northwest – will continue throughout the California avocado season.

serts, additional custom signage and in-store radio to en-
courage shoppers to look for premium California avocados. 
General market radio tags announcing the availability of 
California avocados at Ralphs supplemented the in-store 
promotions. Ralphs’ integrated merchandising support and 
targeted consumer advertising drew attention to the fruit and 
encouraged shoppers to look for and purchase California 
avocados. The Ralphs activity is serving as a good template 

California avocado POS card
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for other Kroger banners promoting California avocados.
Digital marketing and loyalty card/web-based value offer-

ings are a key initiative for Kroger company banners. From 
the third week of May through mid-July, California avocado 
digital coupons will appear on the websites of each of the 
five Kroger banners in CAC’s core markets: Ralphs, Fry’s, 
King Soopers, Smith’s and Fred Meyer. The coupons have 
an offer value of 50 cents off two Hand Grown in California 
avocados and are valid on all sizes of bulk California avo-
cados. Up to 190,000 coupons will be printed by Kroger 
shoppers, encouraging California avocado sales. 

Customer-specific marketing initiatives like the 2015 
Kroger and California Avocados program help targeted re-
tailers while encouraging distribution and sales of Califor-
nia avocados.

Ralphs feature ad showing California avocado grower Doug 
O’Hara

Ralphs California avocado orchard bin insert

Ralphs California avocado display card
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Better 		          
    Growing

As every California avocado 
grower is painfully aware, Cal-
ifornia is in the fourth year of  

an unprecedented historical drought. 
As Ken Melban, CAC vice president 
of  industry affairs, described at a re-
cent grower meeting, it’s no longer 
about the cost of  water, but whether 
we even have water. 

Managing avocados under these 
conditions is difficult and many grow-
ers are having to make hard decisions 
about their groves. While there is no 
ideal way to grow avocados under 
drought conditions, there are steps 
that growers can take to make sure 
that every drop of  water they have is 
used efficiently and effectively. 

Irrigation
There is arguably no more im-

portant thing to do during a drought 
than to service and maintain your ir-
rigation system and its components. 
Your goal should be for every drop 
of  water that enters your irrigation 
system — whether from a well or 
district water — to reach a tree by 
promptly fixing leaks and improv-
ing your system’s uniformity. To help 
you in this task, most water manage-
ment districts offer free water audits 
that will tell you about your system’s 
efficiency and where best to make 
improvements specific to your situa-
tion. 

There are a number of  little 
things you can do to help improve 
your irrigation system’s efficiency 
and save water. These include cap-
ping sprinklers to dead or diseased 
trees. If  your grove has a mix of  

Managing Avocados During Drought

By Tim Spann
      Research Program Director

mature and young trees, change out 
the sprinkler heads near the young 
trees to lower-flow rate heads so 
you are not overwatering the young 
trees. Consider investing in pressure 
compensating emitters or sprinklers. 
Pressure compensating emitters 
maintain a constant flow rate over a 
range of  pressures as is common be-
tween the top of  a slope and bottom 
of  a slope.

You can also save water by op-
timizing your irrigation management 
through scheduling and soil moisture 
monitoring. To properly schedule 
your irrigation you should utilize an 
irrigation scheduling calculator tool, 
such as the avocado-specific one that 
can be found on www.AvocadoSource.
com.  This recently-updated calcula-
tor has many features, such as allow-
ing the user to adjust their system’s 
distribution uniformity (DU) in order 

to see how much water can be saved 
by improving the system’s DU. 

In addition to knowing how 
much water to apply to your trees, 
you need to decide when and how of-
ten to apply this water. This is where 
soil moisture monitoring comes into 
play. Soil moisture levels have several 
phases, from saturated to the perma-
nent wilting point. In between these 
phases is what is known as “plant 
available water.” This is the small 
fraction of  water held in a soil that 
is easily available to the plant. Your 
goal in scheduling irrigation is to 
maintain plant available water levels 
with minimal to no periods in the 
saturated or permanent wilting phas-
es. To do this, you need to monitor 
the soil in your grove since the plant 
available water content is influenced 
by the unique soil characteristics of  
your grove. Complete details on how 

In light of the drought and reduced groundwater availability, some California avocado 
growers in San Luis Obispo County have stumped their trees in an effort to preserve 
their groves
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to monitor soil moisture and utilize 
soil moisture data to manage avocado 
irrigation can be found in the Fall 
2014 issue of  From the Grove.

Mulching
Mulching is the application of  

material to the soil surface without 
incorporating it into the soil. In their 
native rainforest environment, avoca-
dos are naturally mulched by leaves 
and other plant debris that accumu-
late on the forest floor. In cultivated 
avocado groves it is often necessary 
to supplement fallen leaves with 
other organic mulches, particularly 
when the grove is young. Ideally for 
avocados, mulches should be course 
material such as avocado trimmings, 
composted greenwaste or wood chips. 
Mulch should be spread evenly, four 
to six inches thick beneath the tree, 
but kept several inches away from the 
trunk.

Mulch helps to conserve water 
in several ways. Mulch reduces water 
loss due to evaporation by shading 
and insulating the soil surface. Mulch 
also helps to reduce water runoff, 
soil compaction and soil erosion. 
The combined effect is a reduction in 
rapid soil moisture fluctuations that 
help minimize plant stress. In addi-
tion, mulching helps to reduce weed 
growth; weeds steal water from trees 
and increase overall grove water use.    

In addition to these physical ef-
fects on soil moisture, mulching im-
proves root growth. Avocado roots 
require a lot of  oxygen and flour-
ish in the soil-mulch interface zone. 
More root growth means more water 
and nutrient uptake that leads to im-
proved tree health and yields. 

When considering mulch 
sources for your avocado grove, local 
is best. If  you have trimmings and 
branches from within your grove, 
consider chipping and using these as 
mulch. If  you need to bring mulch in 
from outside your grove it should be 
sourced from as near to your grove 
as possible to reduce the risk of  in-

troducing invasive pests, such as the 
polyphagous shot hole borer. If  you 
must bring in mulch from an un-
known location, it should be compos-
ted or otherwise treated (heat, chemi-
cal fumigation) to ensure that it is 
pest free. Also be aware that mulches 
can be a source of  weed seeds, par-
ticularly greenwaste. Sourcing mulch 
locally and knowing the source is al-

ways the best practice. 

Stumping or Removing Trees
Reducing the number of  trees 

requiring water in your grove, either 
by stumping or completely removing 
trees, is one option for dealing with 
drought.  Stumping involves cutting 
the tree down to four to five feet in 
height, leaving about two-foot long 
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stubs of  the main scaffold limbs. 
The stumps should be immediately 
whitewashed with a diluted (50:50) 
water-based paint to protect against 
sunburn. Tree sealant should NOT 
be used on the cut surfaces; tree seal-
ant will slow the tree’s natural heal-
ing process and keep the cut surface 
moist, which can actually increase the 
chance for disease and rot to set in. It 
is best to stump as early in the year 
as possible, generally after the trees 
have been harvested. 

When stumping, consider 
stumping an entire irrigation block. 
This will make managing irrigation 
much easier because the entire block 
can be shut off  rather than having 
to cap individual sprinklers. Irriga-
tion can be shut off  to stumped trees 
until they start to grow new foliage, 
usually after one to several months. 
When the trees start to regrow, it is 
important to keep the soil moist but 

not overwatered. Use of  soil mois-
ture sensors is critical during this 
period. A stumped block will require 
less water for several years following 
stumping as the canopy of  the trees 
regrows. Stumped trees will general-
ly be out of  production for two years 
following stumping, producing a crop 
in the third year. 

Deciding which trees to stump 
or completely remove from your 
grove isn’t always easy. Stumping is 
generally a good option if  the trees 
are in good health, but are simply too 
tall and their production has begun 
to drop off. Completely removing a 
block is a better option if  the trees 
are diseased, in poor health, or are in 
a problematic area that is too difficult 
to manage. Removing and replacing 
trees will obviously reduce water use 
for several years as the young trees 
grow; however, production will be 
lost for a longer period compared to 

stumping. 
Another potential option that 

some growers may consider is top-
working. Topworking trees starts 
similarly to stumping, but instead of  
allowing the original tree to regrow, 
new scion wood is grafted onto the 
stump. This may be a useful strategy 
if  you wish to reduce the number of  
pollinizer trees in your grove or if  
you still have blocks of  green skin 
varieties. 

There is no ideal way to con-
serve water when growing avocados 
— they are thirsty trees. However, by 
combining several different tactics 
— improving irrigation efficiency, 
mulching, reducing the size of  very 
tall trees or eliminating diseased 
trees — each grower can make incre-
mental improvements to their grove 
that will help our industry survive 
until the rains return. 

Additional Resources

Additional information on irrigation efficiency and management, mulching, stumping and topworking can be found in 
the following articles available online.

Determining Water Use Efficiency, K. Melban, From the Grove, Summer 2014
http://www.californiaavocadogrowers.com/publications/from-the-grove/issue/grove-summer-2014

Optimizing Irrigation Management through Soil Water Monitoring, D. Crowley, From the Grove, Fall 2014
Soil Moisture Technology and Irrigation Management, J. Escalera, From the Grove, Fall 2014
http://www.californiaavocadogrowers.com/publications/from-the-grove/issue/grove-fall-2014

Root Health: Mulching to Control Root Disease in Avocado and Citrus, J. Turney and J. Menge
http://www.avocadosource.com/papers/research_articles/turneyjerrold1994.pdf

Some Pros and Cons of Mulching Avocado Orchards, B.N. Wostenholme, C. Moore-Gordon and S.D. Ansermino
http://www.avocadosource.com/Journals/SAAGA/SAAGA_1996/SAAGA_1996_PG_87-91.pdf

Pruning and Canopy Management, G. Bender
http://ucanr.org/sites/alternativefruits/files/121298.pdf

Stump and Topwork – A Technique for Rejuvenating Mature Avocado Trees. R. Hofshi, M. Tapia and M.L. Arpaia 
http://www.avocadosource.com/cas_yearbooks/cas_93_2010/cas_2010_v93_pg_051-071.pdf
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California 	         
    AvoTech

In January 2015 the avocado plant 
breeding program at UC Riv-
erside (UCR) was reenergized 

when Dr. Patricia Manosalva joined 
the team. She joins the Plant Pathol-
ogy and Microbiology Biology De-
partment as an assistant professor, 
following a lengthy search to replace 
Dr. Greg Douhan.  Dr. Manosalva has 
a very strong background in plant 
pathology and molecular biology and 
has taken the lead for the avocado 
rootstock breeding program. 

As we’ve discussed in a number 
of  previous articles in From the Grove, 
for the past three years the Califor-
nia Avocado Commission has been 
working to restructure the avocado 
breeding program to better address 
the urgent needs of  the industry — 
salinity and Phytophthora. With Dr. 
Manosalva’s arrival those changes 
are finally coming to fruition. 

A New Emphasis on 
Rootstock Breeding

Even before her official start in 
January, she began communicating 
and planning with Commission staff  
and other members of  the UCR avo-
cado breeding team. Because of  this, 

Dr. Manosalva 
was able to pre-
pare and submit 
to CAC a de-
tailed, compre-
hensive proposal 
for jump starting 
the rootstock 
breeding pro-
gram that the 
board approved 
for funding at its 
April meeting. 

Perhaps the 
biggest change 
to the rootstock 
breeding pro-
gram is the con-
densing of  all 
efforts into one 
project. Previ-
ously, the Com-
mission funded 
up to three dif-
ferent projects at any given time to 
work on the various aspects of  new 
rootstock development. In some cas-
es, this led to the duplication of  ef-
forts, materials falling through the 
cracks and questionable use of  grow-
ers’ funds. The new program will be 
directed by Dr. Manosalva with Drs. 
Mary Lu Arpaia and Peggy Mauk co-

operating on field testing and salin-
ity tolerance screening, respectively. 
This setup will ensure good commu-
nication among the researchers and 
between the project team and CAC. 

This new project includes a plan 
for fast tracking existing rootstock 
selections through the screening pro-
cess to get the most promising ones 

By Tim Spann
      Research Program Director

Avocado Plant Breeding 
Takes a Leap Forward

Dr. Patricia Manosalva addresses grower questions at a recent 
CAC field day
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into growers’ hands as soon as pos-
sible. There are almost 100 root-
stock selections from the previous 
rootstock programs that have never 
been fully evaluated for salinity or 
Phytophthora tolerance. As part of  
the new rootstock breeding program, 
the evaluation of  these selections will 
be expedited and the most promising 
candidates moved into field trials to 
collect the necessary data to decide 
whether they should be released.  
(See “Advances in Salinity Tolerance 
and Phytophthora Detection” in the 
Spring 2015 issue of  From the Grove 
for an example of  some of  these 
promising rootstock selections.) 

Another key component of  the 
restructured program is revising 
the way rootstocks are screened for 
Phytophthora tolerance. Prior to his 
departure from the program, Greg 
Douhan began to develop a much 
better understanding of  the dynam-
ics of  Phytophthora in California 

tions in avocados and to identify the 
best way to screen rootstock materi-
als to ensure they have the best toler-
ance to both stresses. 

The last component of  the new 
program is to introduce modern mo-
lecular tools to the process of  avo-
cado breeding — specifically “marker 
assisted selection.” A highly simpli-
fied explanation of  marker assisted 
selection is as follows: when plants 
respond to various biotic and abiotic 
stresses (e.g., salinity, disease or in-
sect attack) various genes are turned 
on or off. This is known as regulation. 
If  a gene is turned on in response to 
a stimulus it is said to be “up regulat-
ed;” if  a gene is turned off  it is said to 
be “down regulated.” Using modern 
molecular tools these gene regulation 
patterns can be observed. By observ-
ing gene regulation in response to 
different stimuli, scientists can start 
to understand which gene or group 
of  genes are involved in various re-
sponses. These responses are then 
used as indicators or “markers” for 
specific traits. Marker assisted selec-
tion allows for the quick screening of  
large numbers of  potential rootstock 
candidate seedlings very soon after 
germination. 

In addition to allowing for 
more efficient screening of  potential 
new rootstocks, the parent trees can 
be screened. The parent blocks from 
which seeds are collected can then be 
refined to contain the parents that 
possess the traits desired in a new 
rootstock, improving the chances 
that the seeds harvested will result in 
seedlings that have those combined 
traits. In essence, marker assisted 
selection allows for the use of  mod-
ern molecular tools to expedite the 
traditional breeding process without 
entering the realm of  a genetically 
modified rootstock. 

A greater understanding of  
how the tree responds to various 
stresses not only allows for the devel-
opment of  better rootstocks, but also 
allows for a greater understanding of  

avocado groves. Specifically, he found 
there are numerous different isolates 
of  Phytophthora cinnamomi, some from 
northern growing regions and some 
from southern growing regions. 
These isolates differ in virulence and 
rootstocks that show tolerance to 
one isolate may still be susceptible to 
other isolates. Thus, revising how po-
tential new rootstocks are challenged 
with Phytophthora and the mixture 
of  isolates used in those challenge 
studies is a critical first step to ensur-
ing that new rootstocks are as robust 
as possible when released to the in-
dustry. 

Similarly, rootstock screenings 
to date have been for Phytophthora 
or salinity tolerance. However, in the 
field these two stresses often occur 
together, and there is very little data 
about their interaction in avocados. 
Thus, another early step in the new 
project will be to study the effects of  
Phytophthora and salinity interac-
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nology for avocado. The group was 
recently successful in making major 
advances with this technology for 
Magnolia species, which are in the 
same order as avocado.

Dr. Arpaia and her team at UC 
Riverside also are working to secure 
funding through the USDA Farm Bill 
to keep the scion breeding program 
moving forward. The Commission 
strongly supports their efforts.   

The new energy and knowl-
edge brought to the rootstock breed-
ing program by Patricia Manosalva 
is a welcome input to a program that 
has been stalled for the past several 
years. Although plant breeding is al-
ways a time consuming, high risk in-
vestment, we are optimistic that the 
program is on the right track and is 
poised to make tremendous advance-
ments over the next few years that 
will genuinely benefit California avo-
cado growers.

the interaction of  those stresses with 
the tree. This knowledge can lead to 
improvements in grove management 
practices to better combat the various 
stresses being studied. 

Scion Breeding 

While there is a renewed ef-
fort on the rootstock side of  the 
avocado breeding program, there is 
a de-emphasis on the scion breed-
ing program. This decision was not 
made lightly or without controversy. 
However, following input from the 
Production Research Committee, the 
CAC Board and the industry at large, 
this path was determined to be the 
best way to address urgent industry 
needs while staying within budget-
ary constraints.

Although the Commission will 
no longer fund active scion breeding, 
the board recognizes the importance 

of  the genetic resources the program 
has built up over the past 20 years or 
so. Thus, CAC will provide contin-
ued funding for the scion program to 
keep this material alive and ensure it 
is not lost. 

In addition, the Commission is 
interested in finding more perma-
nent and secure ways of  preserving 
the genetic resources from the scion 
and rootstock program, aside from 
just field plantings. To this end, Drs. 
Manosalva and Arpaia, along with 
CAC staff, met with Duarte Nursery 
personnel in early April to view and 
discuss the potential for their tissue 
culture technology to be used to pre-
serve material where it is not exposed 
to the risks of  the field (e.g., freezes, 
pests and diseases). The Commission 
is also following work being done by 
the Huntington Gardens and an Aus-
tralian laboratory to develop tissue 
culture and cryopreservation tech-

A schematic showing the organiza-
tion of the new rootstock breeding 
program under the direction of Dr. 
Patricia Manosalva
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Israeli Researchers 
Visit California
By Ken Melban
        Vice President of Industry Affairs

In May, the California Avocado Commission hosted* Dr. 
Zvi Mendel, Department of Entomology, and Dr. Stan-
ley Freeman, Department of Plant Pathology, from the 
Agricultural Research Organization, The Volcani Center 

in Bet Dagan, Israel.  Both researchers have been working 
with Israeli avocado growers since the identification, five 
years ago, of the ambrosia beetle and the fungi it vectors. 

The Israeli ambrosia beetle is believed to be the same 

as the polyphagous shot hole borer (PSHB) in Los Angeles 
County. The purpose of bringing these researchers to Cali-
fornia was to have them see PSHB/Fusarium dieback (FD) 
infested groves and to meet with University of California at 
Riverside (UCR) researchers and Commission board mem-
bers. In addition, Drs. Mendel and Freeman presented at 

Dr. Akif Eskalen, Dr. Zvi Mendel, Dr. Stanley Freeman, Leo McGuire, Dr. Richard Stouthamer

*One-half of travel costs were paid by Index Fresh.
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may be related to the advanced age 
of the trees on those sites that support 
these pathogens. The UCR researchers 
will definitely give more attention to 
this possible association. In addition, 
since most avocado areas in California 
are still free of the beetle, they agreed 
that intensive monitoring for presence 
of the beetle should continue, and 
if beetle detection occurs increased 
phyto-sanitation measures should be 
taken immediately. 

In December, the Commission also 
hosted Dr. Tom Atkinson, a renowned 
beetle expert from Texas.  Since that 
visit he has continued to collaborate 
with Dr. Eskalen and they just recent-
ly submitted a new research project 
that will conduct extensive surveying 
of infested California groves to learn 
more about the beetle’s behavior and 
possible interaction with environmen-
tal conditions.

The Commission will continue to 
pursue this type of collaboration in search of control strate-
gies. The UCR research team is fully supportive of this syn-
ergistic effort as evidenced by the new survey project.  All 
possible strategies will be considered as we attempt to slow 
the spread of this pest complex, supporting Commission 
President Tom Bellamore’s mantra of “no stone will be left 
unturned.”  

the Index Fresh Grower Seminars. 
For the last few months, UCR researchers have been in 

contact with the Israeli researchers to compare notes on the 
behaviors of the pest complex and discuss possible control 
strategies. UCR researchers Drs. Akif Eskalen and Richard 
Stouthamer had just returned from their trip to Taiwan and 
Vietnam in search of possible biocontrol agents ahead of 
the Israeli’s visit (see article entitled 
“Polyphagous Shot Hole Borer: The 
Search for Biocontrol Agents”). 

The timing allowed for a great ex-
change of information and ideas based 
on their recent scouting trip along 
with their current research activities. 
Drs. Mendel and Freeman also were 
able to discuss with UCR researchers 
and industry members the ambrosia 
beetle’s impact on Israeli avocado 
groves. More information on the am-
brosia beetle situation in Israel may 
be read in the “International Perspec-
tives” article in this issue. 

Upon visiting infested groves in 
California, Drs. Mendel and Free-
man suggested that it appeared the 
point of attack was directed on stem 
and branch sections near bark areas 
already affected by other fungi. In 
their opinion, the successful attacks 

Dr. Zvi Mendel, Dr. Jorge Macias, Dr. Stanley Freeman, Reuben Hofshi, 
Tom Bellamore

Dr. Zvi Mendel, Dr. Stanley Freeman, Ken Melban
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from the beetle penetration points. 
F. euwallaceae does not significantly 
injure young vegetative avocado tis-
sues. Infection by the fungus appears 
to be localized and restricted to a few 
centimeters beyond the galleries and 
therefore is not always detected in 
the stained tissue.    

Successful branch colonization, 
as reflected by predominant devel-
opment of  the brood, is related to 
previous fungal inoculation by the 
beetle or in the base of  weak, small 
diameter (.75 – 2.5 inches) branches 
usually during the previous season. 
Most of  the flying beetles return to 
attack branches displaying the typi-
cal symptoms of  the beetle assault.  
At this stage, new beetle penetrations 
are not associated with massive sugar 
exudation.  In avocado, successful 
reproduction occurs mainly in thin 
branches, and attacks on the stem and 
large diameter branches do not ter-
minate in brood galleries. However, 
in other suitable reproductive trees, 
such as English oak (several Quer-
cus spp.), box elder (Acer negundo) or 
sycamore (Platanus spp.) the beetle 
attack and establishment is more suc-
cessful on the trunks and large diam-
eter branches than on thin branches.   

Development cycle of  the bee-
tle may last between five and eight 
weeks. Adult brood emergence is 
dependent on the deterioration of  
surrounding tissue. Emergence in 
avocado takes place between one and 
two years after the initial (unsuccess-
ful) attack. The thin branches usu-
ally desiccate after about two beetle 
generations. In tree species where the 
beetle colonizes much larger branch-
es, they survive for longer periods, 
and may produce more generations 

The avocado orchards in Israel 
cover an area of  approximately 
18,000 acres, with ‘Hass’ cover-

ing about half  of  the area.  During 
the 2014-15 season about 174 million 
pounds were produced, with approxi-
mately 55 percent of  the crop des-
tined for export, most of  it to Euro-
pean markets. 

Until recently, the avocado in-
dustry enjoyed low pressure by pests 
and diseases making the manage-
ment scheme of  commercial planta-
tions comparable to organic farms. 
The great majority of  the 90 species 
of  phytophagous insects and mites 
known to feed on avocado trees in 
Israel are under good biological bal-
ance. Ten species (half  of  them in-
vasive) are of  economic importance, 
but only one, the ambrosia beetle, 
Euwallacea nr. fornicatus (Coleoptera: 
Scolytinae) is now ranked as a serious 
pest. 

For years, fungal pathogens did 
not pose a serious threat to avocado 
in Israel, with a limited incidence 
of  damage caused by Phytophthora 
cinammomi. However, during the last 
decade Botryosphaeria spp. fungal 
pathogens have become an important 
issue.    

The ambrosia beetle is a new 
invasive species to Israel, and to date 
the beetle has been recorded from 48 
tree species representing 25 plant 
families. The beetle carries within its 
mandibular mycangia three primary 
fungal symbionts: Fusarium euwal-
laceae, Graphium sp. and Acremonium 
sp.; these fungi also being cultivated 
in beetle brood galleries.  Larvae and 
adult beetles feed on F. euwallaceae and 
Graphium sp. The same beetle species 
and fungal complex also are known 

from California (Los Angeles County 
region, known as PSHB), South Af-
rica and Southeast Asia (Vietnam 
and China), with the latter probably 
serving as the origin of  the beetle 
(R. Stouthamer and A. Eskalen, pers. 
communication). 

To date, the beetle has spread 
to approximately 60 percent of  the 
avocado plantations in Israel. In 25 
percent of  the infested plantations, 
the damage level is ranked as moder-
ate to severe (comprising dieback of  
mature limbs and loss of  yield). The 
F. euwallaceae population in Israel ap-
pears to be uniform and clonal indi-
cating a single introduction of  the 
beetle. The beetle fungal interactions 
and the pathogenic role of  these three 
fungal species in avocado dieback are 
under investigation.  

The most typical symptom 
of  attack by the beetle on avocado 
trees is the exudation of  a sugary 
substance (mostly perseitol) that 
marks the penetration spots. Stems 
and branches of  various diameters 
attacked by the beetle display this 
symptom within a few days after 
the beetle has penetrated the xylem. 
Many of  the attacks on avocado do 
not end in successful establishment 
of  the beetle, and infection by F. eu-
wallaceae alone results in typical can-
kers that increase in size, especially in 
large (> 4 inches) diameter branches. 
While the cortex does not seem to 
be injured by the assault, the xylem 
surrounding the gallery generated 
by the beetle is stained dark brown. 
The xylem staining is linked to the 
development of  F. euwallaceae, likely 
caused by products originating from 
the fungi, and may appear close to 
the gallery or up to 16 inches away 

Global         
    Perspectives

The ‘Ambrosia Beetle’ in Israel

By Zvi Mendel and Stanley Freeman
       Agricultural Research Organization,  The Volcani Center, Israel  
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before moving to a new breeding site (branch, tree or plan-
tation). Branch colonization happens usually close to the 
base of  the branch near the shoulder of  a larger one. The 
beetle and fungi development disrupt the water flow and 
the rest of  the branch dries and wilts even before the emer-
gence of  the brood. Examining the beetle age distribution 
in the grove clearly showed that all developmental stages 
are found all year round. However, flight occurrences are 
intensified during the second half  of  the summer (July – 
September).  

Tree susceptibility is ranked according to three main 
parameters: frequency of  attack, gallery density and off-
spring production. Among several suitable tree species for 
beetle production, avocado is considered among the least 
susceptible. Although all avocado varieties are susceptible 
to some degree, differences in susceptibility to the beetle 
and the fungal symbiont complex were observed between 
several avocado varieties in the following order (most af-
fected to least): Fino > Hass > Reed > Pinkerton > Nabal> 
Ettinger + Fuerte > Galil + Ardit. Information accumu-
lated suggests that beetle attack frequency coincides with 
alternation as sugar exudation and dying branches increase 
after fruit ‘on’ bearing season.  However, preliminary anal-
ysis of  fruit yield data in Hass avocado orchards, as related 
to the ambrosia beetle infestation, does not imply any sig-
nificant yield loss in the moderately infested orchards.             

Several management strategies were examined dur-
ing the last five years since the beginning of  the ‘ambrosia 
problem’.  The use of  several fungicides and insecticides to 
cope with the problem was evaluated in both laboratory and 
field trials. Both compounds possessing systemic modes of  
action as well as insecticides for cover spray were assessed. 
Systemic compounds were ruled out due to a combination 
of  inefficient transport through the water system, residue 
hazard and cost. Cover sprays are not considered a rou-
tine measure since they were not sufficiently effective and 
pose a risk to disrupt the biological balance of  many poten-
tial insect pests. Preliminary treatments with commercial 
Beauveria bassiana (entomopathogenic fungus) products as 
a preventive measure were disappointing.          

Our current recommended management in light and 
moderately infested avocado orchards is based on several 
measures: (1) extensive monitoring; (2) removing thin (<6 
cm diam.) infested branches; (3) removing wilted branches 
and treating cuts on a main branch with Bifenthrin, a py-
rethroid (1 percent) and (4) the bark area around the le-
sions on > 2.5 inches diameter thick branches should be 
treated with Bifenthrin (1 percent) 12 inches beyond the 
lesion on both sides of  the branch in order to prevent fur-
ther beetle attack. The effect of  additional treatment with 
Acetamiprid (neonicotinoid), which aimed to kill the fungal 
symbiont, is under study. 

Typical exterior symptoms of beetle penetration of a 
weakened avocado branch

Typical interior symptoms of beetle penetration into a 
weakened avocado branch - yet no successful beetle 
establishment and breeding

Tree response two weeks after artificial inoculation of avoca-
do branches with the symbiotic fungus Fusarium euwallaceae
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Consumer advertising
CAC set forth three consumer communication objectives 

for this season: 1) to create a more pronounced point of 
difference between California avocados and competitive 
imports; 2) to bolster the premium position of California 
avocados; and 3) to get consumers to check for “California” 
on the avocado label. 

CAC’s “Distinctly Californian” advertising campaign 
showcases how the term “California” is synonymous with 
“avocado” in the culinary world — a significant point of 
differentiation and ownership for California avocados. Most 
consumers are familiar with classic dishes like the Califor-
nia Club, California Omelet and California Roll but may 
not realize that “California” menu items are those that in-
clude avocados. To that end, CAC’s print and some digital 
ads focus on classic California dishes and demonstrate how 
essential California avocados are to these recipes. 

From May through July, full-page ads in Sunset Magazine 
and epicurean publications such as Bon Appetit, Food & 

A Landmark Season for 
California Avocado Advertising

Wine, Food Network Magazine and Saveur will communi-
cate the Distinctly Californian messaging. 

Outdoor advertising throughout major markets in Califor-
nia, Portland, Seattle, Phoenix, Salt Lake City, and Denver 
also feature the messaging. In addition to general market 
outdoor boards that are placed around freeways, CAC has 
implemented a robust media buy targeting commuters who 
use mass transit. In San Francisco and Los Angeles, large 
wall-scapes were carefully selected to ensure the location 
of the ad was within neighborhoods that support a foodie 
culture and locally grown produce.

Additionally, CAC has branded one of the trolleys in 
Downtown San Diego — inside and out. The trolley’s exte-
rior has been wrapped with graphics and “Proud to be La-
beled Californian” messaging reminding people to look for 
the California avocado label. The inside of the trolley shows 
a variety of messages about California avocados.

New this year is a partnership with Amazon Fresh in San 

TThe California Avocado Commission’s consumer and retail trade advertising campaigns have introduced many “firsts” 
this season. The new consumer advertising campaign utilizes digital media and unique outdoor media vehicles with cre-
ative graphics and text designed for the specific location. CAC’s new retail trade advertising campaign uses some ground-
breaking digital media techniques.
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Francisco and 
Los Angeles. 
As part of the 
p r o m o t i o n , 
Amazon Fresh 
agreed to ex-
clusively sell 
California avo-
cados in Cali-
fornia markets 
during the 
California avo-
cado season. 
The program 
p a r t n e r s h i p 
includes email 
communica-
tion, digital 
ads, postcards 
within their 
delivery shop-
ping bags plus 
wrapping their 

vans and trucks with California avocado creative. 
In the digital spectrum, nearly 36 percent of smartphone 

owners use their smartphone at the grocery store to search 
for coupons and offers, (Source: Telemetrics Mobile Path 
to Purchase Study, 2013) so CAC has added new digital 
components to effectively reach consumers when they are 
shopping. For example, CAC has employed new media 
technologies that communicate with consumers via their 
smartphone when GPS indicates they are in (or near) a gro-
cery store carrying California avocados. Consumers receive 
a message advising them that California avocados are in 

CAC has branded one of the trolleys in Downtown San Diego

season and directing them to the closest location to find 
California avocados. 

This year’s digital presence includes two new videos on 
YouTube. The videos strategically target viewers who have a 
tendency to engage with recipes and avocados. The videos 
feature California avocado grower, Tom Pecht and his fam-
ily in an American Summer Holiday setting demonstrating 
how California avocados go from grove to table. The robust 
digital media effort includes standard digital ads with Dis-
tinctly Californian messaging urging consumers to look for 
California on the label.  

Radio continues as an important component of the 2015 
advertising campaign. This year’s radio includes general 
market radio in all of the advertised markets with retailer 
specific tags, in-store radio and streaming radio on Pan-
dora. 

The Commission’s consumer media plan will achieve 
more than 672 million impressions.

Retail trade advertising
Retail trade advertising is important to keep California 

avocado branding and leadership positioning top of mind 
with key retailers. The Commission’s 2015 retail trade ad-
vertising campaign includes an innovative media plan and 
exclusive positioning placing California avocados in the 
forefront throughout the season. To kick off the season, an 
“American Grown” half-page front cover ad ran on March 
16 in The Packer. CAC is the first advertiser in the history 
of the industry to grace the front page of the newspaper. 
CAC’s cover ads, which will run almost every week during 
CAC’s season, are a first for the produce industry and no-
table enough that The Packer’s editor tweeted about the ads 
when they were launched. 

On March 23, The Produce News featured a half-page ad 
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in the April, May and June issues.
New this year, The Shelby Report will run the cover page 

on glossy stock paper rather than newsprint. In April, May 
and June, The Shelby Report West features a CAC strip ad 
that is four inches high and runs the width of the publica-
tion along the bottom of the front cover page. 

The campaign will be supported with ads in Fresh Digest, 
Progressive Grocer, and PMA Fresh Magazine for complete 
coverage in top industry publications during the season. 
Digital ads will run in The Packer, The Produce News, and 
AndNowUKnow and FMI Smart Brief online newsletters.

Ads were launched at the start of the California season 
and included coverage during the American summer holi-
days. To support the Produce Marketing Association (PMA) 
Fresh Summit, a half page ad will run in the October is-
sue of PMA Fresh Magazine. Three ads in The Packer will 
showcase California avocados with creative emphasizing 
American grown, local, fresh and first to market, and copy 
thanking retailers for their loyalty to nearly 5,000 California 
avocado growers. 

CAC’s ad campaign worked in tandem with CAC’s trade 
public relations to ensure ample coverage throughout the 
season. Additionally, due to the spadia in Produce News, 
CAC had editorial featured on the front cover of the wrap.

“We have received a tremendous amount of feedback 
from our trade ads,” explains Jan DeLyser, CAC’s vice presi-
dent of marketing. “Our ads stand out in the trade because 
of the front cover positioning and on-point messaging. The 
publications are excited too as they are getting requests 
to follow CAC’s leadership positioning and buy the media 
space after our season ends. Other marketers are asking, 
‘Why didn’t I think of this?’”

The 2015 trade advertising campaign’s fresh approach to 
further differentiate California avocados from the competi-
tion has exceeded expectations. 

on the front of a spadia (cover wrap) around the publication 
with editorial featuring CAC and other industry news. This 
space typically features a full-page ad on the front, back 
and inside cover pages. For CAC, the space is used to rep-
licate the front page of their publication with the CAC ad 
featured on the bottom half—another first! A full-page ad 
also ran on the inside cover. 

To maintain visible premium placement, CAC is using 
belly bands in key industry magazines. A belly band runs 
the width of a publication, is typically four inches high and 
wraps around the publication. For another first in the in-
dustry, a California avocado belly band wrapped around 
the April and June issues of The Snack magazine. The Pro-
duce Business also featured a belly band and a full-page ad 

CAC’s American Grown ad on the cover of The Packer for season 
launch.  CAC ads will run in every issue of The Produce News 
during the California avocado season

CAC ads with the three different headlines running in The Packer and The Produce News throughout the season
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Joe Morse readily admits that his original academic 
leanings were toward engineering and away from ento-
mology was a simple case of rebelling against his dad.

Roger Morse was an entomology professor at Cornell 
University in Ithaca, New York, for more than 40 years, spe-
cializing in bees.  It was where Joe grew up.  “We were both 
Type A personalities and there was a lot of friction when I 
was younger,” said Morse.  

He initially shied away from entomology and received 
a B.S. from Cornell in electrical engineering.  However, it 
didn’t take Morse long to recognize the genetic pull of the 
insect world, and he did do his graduate work in the field of 
entomology, receiving both a masters and doctorate in that 
discipline from Michigan State University.  

The year was 1981 and he had been advised by col-
leagues and professors to begin the job-searching process 
because it typically took a handful of efforts to hone inter-

UCR Researcher Spends Career 
Focusing on Avocado & Citrus
By Tim Linden

view skills and land a job at the right university.  By this 
time, Morse and his father saw eye to eye and he looked 
forward to following his father’s professorial path.

In fact, Dr. Roger Morse was among those who encour-
aged Dr. Joe Morse to apply to the University of Califor-
nia at Riverside when a position opened up as the younger 
Morse was finishing up his doctorate.  “It was the second 
job I applied for and I didn’t think I would get the job.  In 
fact, I ended up accepting it, thinking I might change my 
mind because there was another job in Colorado that I re-
ally wanted that was supposed to open up.”

The other job never did materialize and Dr. Morse has 
spent the last 34 years in Riverside with no regrets.  

He was hired as an assistant professor and spent 20 per-
cent of his time teaching and 80 percent researching.  

He started his research career on citrus thrips and re-
mained in the pursuit of solutions to that problem through 

(l to r) Chris Ambuul and Mike Sanders of S&S Grove Management Services with Dr. Joe Morse and an unidentified worker in an 
avocado grove this summer
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June, Dr. Morse, who became full professor years ago, was 
beginning to pack his bags for what will be the next two 
chapters in his research career.  “I’m starting a one year 
sabbatical and then I will come back to UCR for one year 
before retiring.”

He is quick to point out that the public perception of a 
sabbatical being a vacation is inaccurate.  It must be ap-
proved by the dean and it must have academic value.  Dr. 
Morse’s proposal includes a minimum of six research pa-
pers – three on avocados and three on citrus.  He spends 50 
- 55 hours a week on research and teaching which leaves  
very little time to write.  “This might be my last chance to 
work on these papers.”

He has lots of data that he needs to get published before 
he retires.  He does not want his work to be lost.  The sab-
batical will allow him to do so.  He said the uninterrupted 
time allows him to devote four or five hours at a time on 
writing, which is what he needs to accomplish the task.  
Though he has published many articles and papers, he has 
a lot of work left to do, including work on persea mites, 
avocado thrips, a specific weevil issue with avocados and 
preventive ideas on stopping the scale on Mexican avoca-
dos from infesting California groves.  “I have a list of proj-
ects to do.  When I finish the first six, I have others that will 

keep me busy.”
For the past year, he also has been in-

volved on polyphagous shot hole borer 
(PSHB) work.  While he won’t be involved 
in that effort on a day to day basis while 
on sabbatical, he will still be available 
for consulting purposes. And he plans to 
again work on solutions during his final 
year on campus for the 2016-17 year.  
Morse said PSHB is a difficult problem 
because it does involve two different spe-
cies and the location of the pest makes it 
difficult to treat.

But it is the type of long term research 
that Morse and many of his ilk have 
thrived on for decades.  He said any task 
actually involves the solving of many sub-
problems throughout the process, which 
makes it interesting and fulfilling, even if 
it is a multi-year project.

Dr. Morse is not sure what retirement 
holds for him, but he suspects it will in-
clude a move out of California.  “I grew 
up in a green environment and California, 
around Riverside, is a little too brown for 
me.  I am going to check out Thailand 
(where a sister lives) in January of 2017, 
and the East Coast and Seattle also are 
possibilities.”

the 1980s and well into the ‘90s.  “In June of 1996, a local 
Pest Control Adviser (PCA) brought me in to consult on what 
he thought might be citrus thrips on an avocado tree.”

Though it looked very similar to a citrus thrip, Morse 
identified it as an avocado thrip, and thus began a new 
chapter in his research life.  In fact, as he starts the process 
of wrapping up a very successful teaching and researching 
career in academia, Morse said he has spent virtually all 
of his work life “focused on applied and fundamental re-
search dealing with the management of arthropod pests of 
citrus and avocados in California.”  He has specialized in 
the areas of integrated pest management, invasive species 
research, applied biological control, parasitoid behavior 
and ecology, insectary rearing of natural enemies, the acute 
and sub-lethal impact of pesticides on both target pests and 
non-target organisms, modeling and computer simulation, 
and pesticide resistance.

He also has pursued an interest in international agri-
culture and has been involved in citrus and avocado pest 
management and/or cooperative projects with researchers 
and industry personnel in Arizona, Florida, Hawaii, Texas, 
Argentina, Australia, Brazil, Chile, Cyprus, Egypt, Israel, Ja-
pan, Mexico, and New Zealand,

As the 2015 school year at UCR was coming to a close in 
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McFadden attended the dinner and answered guests’ ques-
tions about growing avocados. 

The following morning, breakfast was hosted at Four Sea-
sons Westlake Village, with California avocados front and 
center on the menu including items such as Chilled Cali-
fornia Avocado, Mango, Honey and Greek Yogurt Smoothie 
Shooters and Mini Egg White Frittatas with California Avo-
cado, Oven Cured Tomatoes and Spinach. Following break-
fast, the group visited Brokaw Nursery, where Aimee Smith, 
sales manager, led a guided tour demonstrating the process 
of grafting avocados and nurturing the baby plants to full-
sized trees. 

Commission Hosts Annual 
Field to Table Grove Tour

In late April, CAC hosted a two-day grove tour in Ventura 
with attendees including consumer and trade media, reg-
istered dietitians (RD), foodservice operators and retailers. 
The attendees were treated to a variety of events, tours and 
meals throughout the weekend that highlighted the culinary 
and nutritional benefits of California avocados, while also 
telling the production story. 

The tour kicked off with dinner at Salt Restaurant in Cala-
basas where chef David Iino wowed attendees with a multi-
course menu featuring Braised Boneless Short Ribs with 
Avocado Smashed Potatoes  and a Chocolate Lava Cake 
with Chocolate Avocado Anglaise. Past CAC Chairman Ed 

TThe California Avocado Commission (CAC) regularly hosts grove tours for key influencers and stakeholders, such as me-
dia, foodservice partners and retail accounts in order to promote the farm-to-fork story of California avocados. The tours 
also provide information that helps to differentiate California avocados and communicate their premium quality allowing 
the Commission to deepen relationships with these influencers while providing a behind-the-scenes look at the care taken 
to produce California avocados. 

Attendees at the 2015 Grove Media Tour pose with California avocado growers Randy and Joann Axell
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Next, the attendees were shuttled to grower Randy Axell’s 
avocado grove, Rancho Rodoro, where he discussed his life 
and history as an avocado farmer. The attendees were given 
the chance to try their hand at picking avocados (harder 
than it looks!). Lunch was served in his barn, with food pro-
vided by Chef Pink of Bacon and Brine. The menu featured 
dishes such as Avocado Gazpacho Shots with Flowering 
Coriander and Vegan Key Lime and Avocado Tartlets with 
Avocado Blossom Honey.

The group’s final stop was a tour of the new Mission Pro-
duce packing operation in Oxnard. The guests were able 
to watch as incoming fruit was sorted, washed and packed 
for retail and foodservice customers. Attendees were able 
to ask questions and take pictures of Mission’s innovative 
technology, and thoroughly enjoyed getting a behind-the-
scenes look at the level of care and safety taken in every 
step of the process. 

On the final evening of the tour, guests were treated to an 
overview of the nutritional benefits of California avocados, 
led by CAC RD Ambassador Katie Ferraro. The well-known 
registered dietitian hosted a presentation that featured in-
formation on avocado nutrition, highlighted the versatility 

Media RD Trish O’Keefe, RDN poses with her 
hand-picked California avocado

Brokaw Nursery Sales Manager Aimee Smith demonstrates 
the process of avocado plant grafting
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of the fruit and gave an avocado nick-and-peel demonstration. 
Attendees were very engaged with the question and answer 
session led by Ferraro and CAC’s Jan DeLyser after the dem-
onstration. Attendees then enjoyed a final California avocado-
centric dinner and lingered well after the meal discussing all 
they had learned about California avocados and each other 
over the past two days.

CAC has built deep relationships with food media, food 
bloggers, third-party registered dietitians, trade media and 
foodservice representatives. This year’s grove tour attendees 
were a mixed group with representatives from each of those 
categories. These stakeholders have become advocates for the 
California avocado industry in the digital, media and foodser-
vice spheres, helping CAC share the California avocado story 
with consumers and inspiring them to choose California avo-
cados.

To date, this year’s tour has garnered more than 1.2 million 
impressions, and we expect to see continued results over the 
next month as our attendees post more coverage. 
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TTemecula avocado grower Steve Serrao has only been in 
the business for a few years and has only planted one acre 
of the eventual 11 acre grove he expects to have.  But he 
believes he has already learned a very valuable lesson.

“A new grower has to be research-oriented.  We cannot 
do business as usual in the avocado industry,” he said.  “We 
have to embrace new products and a new way of doing 
things.”

Serrao said high water costs are chief among the many 
challenges facing any avocado grower, but especially a 
new one.  He believes that to be successful, he had to do a 
plethora of research and is carefully plotting out the future 
of his grove.

Research comes easy to this India-born doctor who is 
currently completing his third year of residency in internal 
medicine at Loma Linda University Medical Center in Loma 
Linda, CA.  After he graduates this year, he will continue his 
career at Riverside County Hospital.

Growing up in India and spending much of his early life 
in Dubai, Serrao said he was very well acquainted with 
mangos and got involved very early in life with tree cul-
tivation.  It sparked a life-long interest in agriculture and 
the desire to become a grower when the opportunity arose.  
Several years ago he bought an abandoned avocado grove 
in Temecula and began working the land.  With the help of 
grove manager John Brown, they removed the old trees and 
bought 550 new ones.

Serrao uses the same terms when speaking of his medi-
cal and avocado work.  “I have 550 patients out there,” he 
said.

He talks of finding prescriptive solutions for some of the 
trees’ issues, including using new technologies and prod-
ucts that will lower the water’s pH for the good of the trees.  
He believes just like being a good doctor, a good grower is 

detailed-oriented and can adapt to different challenges and 
a different set of circumstances on an ongoing basis.

After clearing his grove, research told him that the only 
way to survive is to plant high density groves with a concen-
trated plan for pollination.  “We planted 550 trees on one 
acre with a mix of Zutanos and Hass.  Every sixth tree is a 
Zutano and it is surround by six Hass.”

He said research showed him that this would result in a 

Grower
Profile

New Grower 
Finds Much Value in Research 
By Tim Linden

Steve Serrao
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high degree of pollination and more fruit.
The plan is to keep the trees small with a harvest expec-

tation of 15,000 to 20,000 pounds per acre.  Serrao wants 
to grow extra-large fruit and is willing to sacrifice quantity 
for quality and size.  He explained that the high-density 
planting with a 10 foot by 10 foot configuration is what he 
needed to plant to pay for the high cost of water.  For the 
most part, he said a low density grove takes as much water 
as a high density grove, so it makes more sense to spread 
that water out over more trees.  And he believes keeping the 
trees small is also a way to save water.  
“Big trees need more water,” he said.  

The Serrao grove utilizes irrometers 
to know when to water, and micro-
jet sprinklers to put the water exactly 
where it is needed.  

The 2015 season is the first time the 
trees have produced fruit.  The grove 
was stripped in January and February 
and yielded about 1,500 pounds.  “We 
thought we would get 2,000, but we 
had a lot of wind that took its toll.”  

In fact, he said his first year of pro-
duction was hit with what he called 
the triple whammy of wind, tremen-
dous heat and “to top it off, we got 
snow.”

Serrao added:  “We wanted to get 
the fruit off the tree quickly so we 
could rehabilitate them for the next 
season,” he said, using another term 
from the medical profession.

Speaking in mid-April, Serrao was 
very pleased with the flowering of his 
trees for next year’s crop stating that it 
was significant.  “But it’s too early to 
tell what type of crop we will have,” 
he said.  “I have only been in the 
business a couple of years but I have 
learned that until the June drop, you 
don’t know what you will have.”

To increase the flowering, Serrao 
used a foliar agent, which he said not 
everyone agrees with but his research 
said it should make a difference.  

Next year, he plans to plant an addi-
tional 1,000 trees on two more acres.  
He currently has a trial of 20 trees of a 
new Hass variety that is touted to have 
less tipburn.  Seemingly, nothing Ser-
rao and his advisor do is done with-
out copious amounts of research and 
planning.

He is optimistic about the future of avocado growing in 
California and believes it can be a profitable endeavor with 
careful planning.  Before planting a single tree, he explored 
his options and considered wine grapes, but determined 
that avocados had a better upside potential.  Serrao is going 
to remain a full-time doctor so he only has a limited amount 
of time to devote to avocado growing.  But he insists that 
it is more than a hobby.  With his lifelong interest in agri-
culture, he calls this pursuit “a great fit” and one that he is 
passionate about.
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At the series of California Avocado Commission an-
nual grower meetings held in April, President Tom 
Bellamore took a different tack than is usually the 

case.
“We usually talk about the past year, but today we are 

looking forward,” he said.
The past is interesting, but the California avocado indus-

try has gone through dramatic changes in the marketplace 
over the past decade, and Bellamore wanted to focus on 
how the Commission and staff view the industry moving 
forward.  He reviewed the efforts of the past several years 
and articulated a long term marketing strategy that strives 
for premium positioning for California fruit.

It is no secret that the volume of California avocados rep-
resent a much smaller market share than it did even a de-
cade ago.  With this year’s marketed volume projected to be 
under 300 million pounds, California only represents about 
15 percent of the volume of avocados that will be sold in 
the United States.  Even a large crop – which may well be 
in the works for next year – will still only be 20-25 percent 
of total volume.

Bellamore said with these facts in mind, CAC has been 
working toward creating product differentiation and help-
ing growers achieve the best possible pricing for California 
avocados during the months in which California competes.  
CAC has been focused on building demand for the Califor-
nia brand, while also increasing grower productivity, and 
protecting the investment growers have made in their oper-
ations and in the California brand. Last year CAC launched 
a labeling campaign that was expanded this year to gain 
additional exposure for the California fruit.

“We wanted to create a market situation for California 
avocados that returns value substantially above amounts re-
ceived by all other avocados,” he said during the event held 
in San Luis Obispo.  

This strategy came into question during 2014 when Peru 

flooded the market with an abundance of fruit during the 
middle of the California season that resulted in a dropping 
of the market price and a reduction in orders from some 
longtime California avocado customers.  As such, CAC 
embarked on fact-finding mission to determine if its long 
term strategy is viable.  During the off season, CAC staff 
and board members met with stakeholders and marketing 
experts as well growers, packers and marketers.

In reviewing that effort, Bellamore said the questioning of 
CAC’s focus revealed that the short-term strategy of creating 
a premium position is “spot-on.”  California needs to con-
tinue to refine its value proposition and further differentiate 
its offering.  Bellamore noted that it does take actions by the 
entire industry working together to achieve this.  First and 
foremost, California needs to deliver top quality product 
each and every time to the grocer’s shelf.  The close prox-
imity to market will help the industry achieve this goal.

From CAC’s perspective, the marketing strategy is to tar-
get premium customers who have a “willingness to pay” 
the higher price the product commands.   To achieve this, 
CAC has been cultivating relationships with high-end retail-
ers whose customers place quality above price by reward-
ing those accounts who take the extra effort to promote the 
California brand.

While California avocados are sold to retailers across 
the country, Bellamore and the CAC staff are placing an 
emphasis on “core” western markets.  They differentiate 
the California avocado based on freshness, quality, and 
safety.  CAC’s new “Distinctively Californian” advertising 
campaign continues to communicate the “Hand Grown in 
California” logo and capitalizes on the growing interest in 
locally grown.

As detailed in Bellamore’s “President’s Message” in this 
issue, he also discussed governance issues as the board is 
determined to make sure that it is designed in a manner to 
foster innovation, and flexibility.

Annual Grower Meetings 
Focus on the Future
By Tim Linden
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packers a distinct reason to call out 
point of origin for California fruit.

Of course, one of the keys for estab-
lishing a premium price is to deliver 
a premium product.  Toward this end, 
CAC Research Program Director Tim 
Spann updated the audience of grow-
ers on many different cultural manage-
ment projects designed to overcome 
challenges and improve the quality of 
the fruit.  Numerous articles in this is-
sue cover the topics Dr. Spann covered, 
including polyphagous shot hole borer, 
drought, plant breeding, production re-
search, pest and disease management 
and cultural management.

Also on the dais was Ken Melban, 
CAC’s vice president of industry affairs.  
He detailed several different grove visits 
by various groups including a Chinese 
delegation and U.S. Congresswoman 
Julia Brownley.  In this April meeting, 

Melban also previewed a California visit from Israeli re-
searchers which was scheduled to take place in May.  That 
visit did occur and is covered in this issue, along with an 
article written by those researchers detailing Israel’s efforts 
on its own PSHB-related issues.

Vice President of Marketing Jan DeLyser also presented a 
more detailed look at CAC’s efforts to create the premium 
positioning for California fruit.  She spoke of the specific 
target markets as well as the type of retailers and foodser-
vice operators that CAC has successfully cultivated.  The 
“sweet spot”, she said, is retailers 
who are loyal to the brand through-
out the season, will pay a premium 
for the product and promote it very 
well.  However, the size of the crop 
fluctuates from year to year and 
CAC also has to be mindful of the 
need to market to buyers who are 
opportunistic or who might only fo-
cus on California promotions during 
holiday periods.  Each of these cus-
tomer classifications are important 
to the overall success of the Califor-
nia avocado industry.

DeLyser detailed the merchandis-
ing and marketing efforts for 2015, 
and also discussed the consumer 
advertising campaign “Distinctively 
Californian.”  Conducted through 
several different avenues, including 
digital social media, this campaign 
connects California avocados with 
other iconic California menu items, 
such as a California Club Sandwich 
and California Roll.  It also reinforc-
es the labeling campaign by giving 

CAC Research Director Tim Spann outlined efforts designed to mitigate the impact of 
the polyphagous shot hole borer

CAC President Tom Bellamore discussed the group’s premium pricing strategy during 
the April grower meetings
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The fall 2013 Avocado Tracking Study conducted by Bo-
vitz Inc. showed that only 35 percent of consumers in Cali-
fornia avocado advertising markets eat avocados at break-
fast (as compared to 76 percent and 81 percent consuming 
avocados for lunch and dinner, respectively). This data in-
dicated a clear opportunity to increase breakfast-time con-
sumption of avocados.

Around the same time there was a noticeable uptick in 
avocados used on foodservice breakfast menus. According 
to a September 2014 report from the NPD Group/Crest®, 
during the last five years breakfast has accounted for 100 
percent of the foodservice industry’s growth. At the same 
time, operators have expanded their use of fresh avocados 
for breakfast. The 2012 Avocado Menu Trak indicates a 64 
percent increase in avocado mentions since 2005 with a 
strong preference for breakfast entrees. 

To that end, the Commission launched its 2015 season in 
April with a targeted press release featuring four California 
Avocado Breakfast Toast recipes. Avocado toast has become 
an “on-trend” menu item at restaurants and on social media 
— hundreds of Avocado Toast recipes are routinely posted 
on Pinterest, for example. The Commission’s press release 
featured four easy-to-prepare recipes crafted by Artisan Chef 

CAC Campaign Capitalizes 
on Growth in Breakfast Use

I In 2013, the California Avocado Commission (CAC) 
launched a campaign to expand consumption of California 
avocados at breakfast; since then the Commission has con-
tinued its breakfast promotions. 

Artisan Chef partner Maxine 
Sui created California Avo-
cado Toast with Prosciutto, 

Fennel and Medjool Date and 
California Avocado Toast with 
Pickled Red Onions, Egg and 

Esplette Pepper 
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are also a part of the newly launched 
Distinctly Californian Campaign (see 
article, page 24).

As for the trade portion of the Cali-
fornia avocado breakfast campaign, the 
Commission is supplying a “Wake Up 
to Breakfast” recipe booklet to retailers. 
A press release distributed to produce 
and grocery publications has generated 
more than 33,000 impressions, includ-
ing an article in The Produce News. 
CAC also is including breakfast menu 
items such as the California Avocado 
Scramble in its foodservice advertising 
campaign. The ads appear in both print 
(Restaurant Hospitality) and digital (Eat 

Beat) venues.
Finally, this season consumers can enjoy creative avoca-

do-centric breakfast menu items at a variety of foodservice 
locations. The Egg & I units (105) in Ft. Collins, Colorado 
have added layers of avocados to their Monterey Benedict 
and 188 Corner Bakery units in Dallas, Texas now offer the 
Anaheim Scrambler. Sixteen units of Lyfe Kitchen, in Mem-
phis, Tennessee, showcase wellness and flavor with the 
Spinach and Avocado Frittata.

partners Maxine Sui and Jessica Koslow and celebrated the 
launch of the California avocado season. 

In an effort to inspire consumers to incorporate California 
avocados as part of a healthful breakfast, the Commission 
has created a breakfast page on CaliforniaAvocado.com 
that features a variety of avocado-centric breakfast recipes 
ranging from smoothies and omelets to baked goods. Digi-
tal ads that feature key steps to creating a California omelet 

CAC launched the California avo-
cado season with Artisan Chef Jes-

sica Koslow’s California Avocado 
Butter and Smoked Trout Toast and 

California Avocado Pea Toast
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During the end of April and first week of May, 
Drs. Richard Stouthamer and Akif Eskalen visited 
Taiwan and Vietnam to continue the search for 
potential biocontrol agents of the polyphagous 

shot hole borer (PSHB). This was the team’s second visit to 
Vietnam, having previously visited in April 2014, and their 
first trip to Taiwan. Vietnam has been identified as the center 
of origin for the Los Angeles/Orange County population of 
PSHB and Taiwan is the apparent native range of the San 
Diego population. 

Taiwan
In Taiwan, the beetle populations were found to be very 

low and the researchers were only able to capture a small 

number of beetles in avocado groves and none from the 
surrounding wild areas. In an infested avocado branch 
sample that was collected and dissected in a cooperator’s 
lab, several wasp cocoons were found associated with the 
beetles. Samples of this wasp were sent back to the United 
States and DNA analysis indicated that it is a species of 
bethylid wasp. 

Bethylid wasps are common parasitoids of Lepidoptera 
(butterflies and moths) and Coleoptera (beetles) species. 
A bethylid wasp has been used successfully as a biocon-
trol agent against another ambrosia beetle, the coffee bean 
borer beetle, widely considered one of the worst pests of 
coffee. Thus, finding one associated with PSHB samples is 
promising. A parasitoid would be an ideal candidate for in-

PSHB Research Update
The Search for Biocontrol Agents

By Tim Spann
       Research Program Director

An avocado grove with several different cultivars in Taiwan
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Stouthamer was successful in securing. Once that funding 
is in place, Dr. Thu’s work will progress more quickly. He 
will also deploy traps to capture more beetles and potential 
biocontrol agents that will be sent to Dr. Stouthamer for 
identification. 

A Long Road Ahead
Finding a potential biocontrol agent is just the first step of 

a long process. Once a potential biocontrol agent is found, 
it must be proven to grow or feed upon PSHB. Following 
that, researchers will need to create a list of California na-
tive species to test the biocontrol agent against in order to 
demonstrate its specificity to PSHB. That list is submitted to 
the USDA who reviews it and makes additions or changes 
to it, before sending the list to a biocontrol committee for 
approval. 

Once the list is approved, research is conducted to evalu-
ate specificity. The research data is sent to the USDA for re-
view by the committee, which then recommends approval 
to the USDA. Once the USDA approves the recommenda-
tion, it must be published in the Federal Register for pub-
lic comment before any releases can be completed. This 
is likely a two-year process — possibly more. Despite the 
long and arduous path, a biocontrol agent may be our best 
long-term solution to PSHB. 

troduction as a biocontrol agent since parasitoids are gener-
ally highly host-specific. 

It was also observed in Taiwan that the beetle, when pres-
ent, did not appear to be as successful in establishing its 
fungal garden in the host tree as here in California. The 
mycangia (specialized mouth parts) of beetles collected in 
Taiwan were examined to determine what fungi they are 
carrying. Three different species of Fusarium, based on mor-
phology, were found — one similar to the species in the San 
Diego beetle population and two other species. In addition, 
a Graphium species was found, but no Acremonium spe-
cies, which is similar to the situation in San Diego. Genetic 
sequencing of all of the fungi found is ongoing to finalize 
their identification.  

The researchers have developed several hypotheses to ex-
plain their observations in Taiwan. The low beetle popula-
tions may be the result of good biocontrol. Alternatively, the 
avocado groves in Taiwan are not monocultures like Cali-
fornia groves. Instead, Taiwanese avocado groves consist 
of many different varieties and this diversity may affect the 
beetle’s and fungi’s ability to adapt to their host. With re-
spect to the beetle’s apparent poor ability to establish their 
fungal gardens, there may be antagonistic fungi or bacteria 
present that affect the beetle’s fitness. 

Drs. Stouthamer and Eskalen were very impressed with 
the quality of the scientists and their facilities — many of 
the scientists have been trained in the United States. They 
are optimistic that the Taiwanese researchers will be invalu-
able partners going forward and will be able to help answer 
many of the questions necessary to move these initial find-
ings forward.      

Vietnam
After two weeks in Taiwan, the researchers traveled to 

southern Vietnam, having visited northern Vietnam in 2014. 
No beetles were found in avocado groves in Vietnam, but 
the beetle is a major pest of acacia, which is grown in large 
plantations for timber. Richard Stouthamer noted that the 
avocado groves in Vietnam are very diverse, often inter-
planted with banana and other tropical fruits, whereas the 
acacia plantations are monocultures. What role this diversi-
ty plays in the beetle’s apparent host preference is unknown. 
It is worth noting that the Vietnamese beetle is the same as 
the beetle in Los Angeles and Orange Counties, which also 
seems to have a greater affinity for non-avocado hosts in the 
environment, even though it can and does infest avocado. 

During their visit to Vietnam in 2014, the researchers 
found a species of fly that appeared to be a predator of 
the beetle. Their Vietnamese cooperator, Dr. Thu, has been 
working on rearing beetles and the fly to conduct the neces-
sary research to determine if it is, in fact, a predator of the 
beetle and, if so, how specific it is to the beetle. Dr. Thu’s 
work is being supported by USDA Farm Bill funding that Dr. 

A cocoon attached to the head of a female beetle
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already occurring as Peru entered the 
market with its first fruit.

Matthew Clark of  Eco Farms 
believes California avocados will keep 
their premium price throughout the 
summer aided by the shortness of  
the crop.  He noted that the original 
estimate of  327 million pounds for 
Golden State fruit had been adjusted 
downward to 283 million pounds in 
late May.  “And we don’t think we are 

Several handlers agreed that this 
year’s California crop, though 
short, offers a nice blueprint for 

successful marketing in the future, 
regardless of  the size of  the crop.

Speaking on June 1, Bob Lucy, 
a principal at Del Rey Avocado Co., 
Fallbrook, CA, said about two-thirds 
of  the crop had been marketed by 
that date this year compared to only 
half  the previous year.  Del Rey pro-
vided California avocados for some 
Super Bowl promotions and also 
sold significant volume in February 
and March.  That did not happen in 
2014 but Lucy said during a typical 
year California fruit can and should 
be harvested for sale during the late 
winter and early spring months.  It 
is a time when California’s fruit is at 
an acceptable maturity level for many 
growers.

Rankin McDaniel of  McDan-
iel Fruit Co., also headquartered in 
Fallbrook, was very complimentary 
of  the marketing efforts of  the Cali-
fornia Avocado Commission in 2015.  
“California avocados have done very 
well this year,” he said in late May.  
“We are very pleased with the mar-
keting of  avocados and the overall 
growth of  the commodity.  CAC has 
done a marvelous job and created 
great demand for California fruit.”

He noted that prices have re-
mained very consistent even though 
volume was often at 40 million pounds 
per week – an unimaginable number 
just a decade ago.   He said as Califor-
nia competes against Peru and Mex-
ico in the late spring and early sum-
mer time frame, the California fruit 
should command a premium price 
in the marketplace.  He predicted a 
three tier pricing system, which was 

By Tim Linden

Handlers         
    Report

Short California Crop 
But a Good Season
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the 500 million pound figure in 2012 
and 2013, the last two years have 
produced 40 percent fewer avocados 
with crops in the 300 million pound 
neighborhood.  And, in fact, as noted 
earlier, some don’t expect this year’s 
crop to even hit the revised estimate 
of  283 million pounds.

However, there is reason for op-
timism as the wish for El Niño con-
ditions is not just idle chatter.  The 
spring has seen torrential rains in 
the lower Midwest and Texas caused 
by the El Niño effects, which is the 
result of  specific combinations of  
Pacific Ocean water temperature 
and high pressure climatic condi-
tions.  Climatologists say those con-
ditions currently exist and there is 
an increasing chance that the result 
will be greater than normal rain in 
California and the West Coast in the 
2015/16 rain season.  The latest odds 
by climatologists predict a 70-80 per-
cent chance that the conditions will 
persist through the summer and into 
the fall.  

Some of  these climatologists 
predicted the same thing last year, 
which did not materialize.  Paul 
Roundy, a professor of  atmospheric 
sciences at the University at Alba-
ny in New York, admits he thought 
there was an 80 percent chance of  
the El Niño developing last year and 
he sees the same strong possibilities 
this year.  He notes that an 80 per-
cent chance still means there is a 20 
percent chance that the El Niño con-
ditions present in the spring will not 
result in the expected increase in rain 
in the West in the fall.  However, he 
stands by the prediction and says that 
if  the conditions that existed in April 
and May persist through the sum-
mer, there is a very good chance sig-
nificant rain will come this fall.

California avocado growers are 
among those hoping the odds truly 
play out in their favor.

going to reach that.”  He said ECO 
Farms believes the crop will end up 
in the 250-265 million pound range.  

Dana Thomas, president of  
Index Fresh, Bloomington, CA, also 
marveled at the consistent price that 
has been the order of  the day this 
year.  “It has been a nice consistent 
market,” he said.  “Amazingly consis-
tent.  Prices have been consistently 
high and there hasn’t been a lot of  
ups and downs,” he said of  the mar-
ket price for California fruit.

Thomas said overall demand 
for avocados continues to rise and he 
is very bullish on the future of  the 
market for all points of  origin.  He 
noted that 20 years ago he believed 
there was tremendous potential for 
increased sales, and he still believes 
that, even though sales have tripled 
in those two decades.  “I’m still a big 
avocado booster,” he said.

The 2015-16 Crop

Looking ahead, handlers are 
cautiously optimistic that there will 
be a lot more California fruit next 
year than this year.  The early bloom 
was good and there also has been a 
late bloom in many areas.  While a 
heat wave did impact the bloom in 

San Diego County, Lucy said San 
Diego should still have a very good 
crop next year, but probably not a 
record setter.  He is hopeful that the 
San Luis Obispo area and its Morro 
Bay region also will have good sup-
plies next year.  The Del Rey execu-
tive said that for cultural reasons that 
region has quite possibly the best 
tasting avocado that is produced any-
where, yet supplies have been down 
two years in a row because of  lack of  
water.  For the most part, Morro Bay 
growers rely on well water and dur-
ing the California drought many have 
seen their production fall dramatical-
ly because of  lack of  water.  “It’s all 
about water,” he said.  “There is good 
bloom for next year and hopefully an 
El Niño can kick in and replenish the 
wells.”

Thomas of  Index agreed that 
there has been a very good bloom this 
spring, which has the potential of  
creating “a better crop than we have 
seen for the last two years.”  But he 
cautioned that there are a lot of  en-
vironmental factors that have to play 
out over the next six months before 
the 2015-2016 crop is made.  “Water 
is going to continue to be a big issue,” 
he said.

After two straight years of  
California crops that were around 






