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Growers from Washington, 
Oregon and Idaho convened 
at the Three Rivers Convention 

Center in Kennewick in late November. 
Situated on both sides of the Columbia 
River in southeastern Washington, 
Kennewick, Pasco and Richland 
comprise Washington’s Tri Cities area. 
Together, they are the population center 
of the very productive agricultural land 
of the Columbia Basin.

The occasion was the 29th Annual 
Conference of the Pacific Northwest 
Vegetable Association (PNVA). The 
organization traces its roots to 1987 
when it was founded as the Washington 
State Vegetable Association. Soon 
the growers realized they had much 
in common with their brethren in the 
contiguous states of Oregon and Idaho 
and expanded to their current Pacific 
Northwest identity in 1993.

Growth has been steady. “We 
had 750 growers registered for this 
year’s two-day meeting,” said Sheri 
Nolan, Executive Secretary of the 
grower association. “Our main focus 
is education and research, as well as 
being a voice for the industry. We don’t 
do any lobbying, but we try to make 
the membership aware of anything 
we hear about that would affect them. 
Disseminating information is very 
important.”

Pacific Northwest Growers Meet 
in Tri Cities
By Dan Clarke, Pacific Northwest Correspondent

November’s conference was a 
forum for the dissemination of plenty of 
information. Much, but not all of it, came 
from two days of seminars presented by 
academics and expert advisors to the 
area’s agricultural community.  Another 
source of education was vendors 
participating in a well-attended trade 
show held in the same Three Rivers 
Convention Center.  Classroom-style 
presentations occupied most of two 
days, with the adjacent trade show floor 
providing a venue for stretching the legs 
during those days and also gathering at 
end of each day for a social hour with 
fellow growers.

On Wednesday one room was host 

to a full day of presentations on onions, 
while another room welcomed growers 
for a general vegetable session. The 
latter section included 10 presentations, 
followed by a panel discussion on 
new vegetable varieties. Corn, a 
significant crop in the Northwest, was 
catalyst for Dr. Carrie Wohleb of 
Washington State University (WSU) 
to present her “Evaluation of Sweet 
Corn Hybrids at Four Plant Populations 
in the Columbia Basin.” Relevant 
to growers not just in the Columbia 
Basin but world-wide, was the topic 
of Michael McMillan of Organically 
Grown Company, “Shifting Patterns of 
Processed Vegetable Production Due to 
Climate Change.” Other presentations in 
the general session kept the attention of 
approximately 300 attendees throughout 
the day. In one of these, “A Vegetable 
Grower’s Experience with the H2A 
Program,” Brad Brant of Siri and 
Son Farms provided personal insights 
relating to imported labor. Dan Fazio, 
Washington Farm Labor Association, 
followed with his take on the same issue.

Onion Sessions
Onion farming is big business in 

the Northwest. The USDA reports that 
in 2014, the most recent year for which 
full statistics are available, the state of 

Attendees meet with exhibitors at the PNVA Tradeshow
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Washington harvested 13,000 planted 
acres of summer storage onions. Idaho 
harvested 5,658 acres and Oregon added 
14,198 to that total.

An entire day of presentations on the 
subject of onions occupied one of the 
large meeting rooms at the convention 
center. Dr. Joel Felix of Oregon State 
University (OSU) – Ontario opened the 
day with his report on “Managing Yellow 
Nutsedge Successfully,” followed by Dr. 
Dan Drost, Utah State University, who 
discussed “Thrips/IYSV Management 
via Crop Rotation.” Dr. Lindsey du Toit 
of WSU – Mount Vernon NWREC then 
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followed with “Growing Onion Bulb 
Crops and Allium Seed Crops in Close 
Proximity: IYSV Risk Assessment and 
Management.” 

After a 45 minute morning break, 
presentations resumed. “Thrips 
Management Results – Treasure Valley” 
was the topic of Dr. Stuart Reitz, OSU – 
Malheur County. Dr. Tim Waters, WSU 
– Franklin County Extension, treated the 
same subject from a Columbia Basin 
perspective before Dan Drost returned to 
the podium to discuss the provocatively-
titled “Border Wars: Onion Enemies 
Lurking Next Door.” 

Many aspects of onion growing 
brought value for the audience, 
with some speakers offering concise 
concluding summaries of their 
presentations. One such example was 
Tim Waters’ observations on thrips 
management in the Columbia Basin.  
“Effective insecticides can increase 
bulb size and yield,” said Waters, “and 
preliminary data suggests applications 
should begin prior to 4 thrips per plant 
for an action threshold.” He advised 
choosing a more aggressive approach 
when migrations are occurring, if seed 

WSU student with onion display

(continued on page 6)
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or overwintered onions are nearby.
Use yellow sticky cards to monitor 

‘mass migrations’ from overwintering 
sources of thrips and IYSV, he urged 
and, in areas where ‘mass migrations’ 
are occurring, consider border spray 
applications. Early damage by thrips 
and IYSV is more significant than mid-
to-late season damage. 

Pyrethroids (3A) were not effective 
in most areas. However, products which 
have found some success include:
• Radiant (5) – “Good early and late 

season choice”
• Lannate (1A)- “Best used later in 

season. Overhead or drip Chem.”
• Movento (23) – “Good early season 

choice, slow acting”
• AgriMek (6) – “Good early or late 

season choice”
• Exirel/Verimark (cyazypyr)(28) 

– “Good activity, early or late 
season, foliar, overhead or drip 
chemigation”
Four individuals made separate 

presentations during the afternoon. 
Erik Feibert of OSU – Ontario guided 
his listeners on “Onion Irrigation 
Management: How to Maximize Your 
Investment in Drip Irrigation.” “White 
Rot Biology and Control” was featured 
by Dr. Jeremiah Dung of OSU – Madras.  
After a mid-afternoon break and visit to 
the trade show floor, attendees returned 
to their part of the building to hear 
Harry Kreeft of Western Laboratories 
speak to “Nematodes in Onions” and 
Dr. Lindsey du Toit who returned to 
report on “Onion Internal Dry Scale 
and Bulb Rots.”

Thursday’s activities concluded 

in early afternoon, yet saw eight 
presentations on pest management in 
one auditorium, while a similar number 
on organic growing were being given 
across the hall. 

Pest topics included “Vegetable 
Insect Problems in Central Coast 
of California,” a presentation by 
Dr. Shimat Joesph of University of 
California, Davis, and “Invasive Insect 
Species Affecting Vegetable Crops” 
by Dr. Silvia Rondon from Oregon 
State University - Hermiston. Also on 
the program was Dr. Andrei Alyokhin 
from the University of Maine, whose 
discussion of “Insect Resistance 
Management,” addressed problems 
in potatoes, a crop significant to the 
economies of his state, as well as those 
in the PNVA.

Organics also received their due. 
Nathaniel Lewis of the Organic Trade 
Association began the day with his 
“National Organic Regulatory and 
Policy Update.” Lewis was followed by 
Dr. Dan Drost of Utah State University, 
who discussed “Impact of Cover Crop 
Rotations on Organic Production in 
Washington.” Several other presenters 
followed before the session ended with 
an “Organic Program Update” from 
Brenda Brooke of the Washington State 
Department of Agriculture.

Marilee Morrow, Sales Manager 
for Northwest Transplants of Molalla, 
Oregon, sees several agricultural 
gatherings each year. Her company 
is a contract grower for clients in 
Washington, Idaho, Montana and 
parts of Canada. It deals with both 
conventional and organic markets. 
“We also do the Northwest Ag Show 
in Portland, but this one is one of my 

favorites,” she commented. “It’s a good 
opportunity to meet face-to-face with 
our customers and the speakers.”

Kraig Kuykendall is the North 
American Sales Manager for Tozer 
Seeds America, a subsidiary of a UK-
based company.  Tozer’s American 
effort is headquartered in Santa 
Maria, California and supplies about 
20 different species of seeds. These 
include seed for parsnips, kale, and 
pumpkins grown in the Columbia 
Basin, but not onions—at least not 
yet. Acknowledging that the onion is a 
very important crop in the Northwest, 
Kuykendall says the market for onion 
seeds is very competitive, but potentially 
very lucrative, too. His company 
continues to do research in England to 
develop an onion seed that would give it 
an edge here. “We’ve always supported 
the PNVA show,” said Kuykendall. 
“It’s really a good time to hit all of 
our dealers—those who are selling our 
seeds in the area.” While he didn’t book 
a booth for the trade fair, most of his 
dealers did. “It’s a great opportunity to 
visit with all of my customers in a single 
two or three-day visit. My competition 
is here, too.”

Dr. Bill Dean has been involved in 
the PNVA for years and has observed 
many of their annual meetings. He’s 
Vice President of Quality Assurance 
& Sustainability for River Point Farms 
of Hermiston, Oregon.  Farming over 
5,000 acres of onions, the company is 
the nation’s largest grower/producer/
shipper of that crop. “The nature 
of the PNVA meeting is oriented 
around growers,” Dean commented 
in December.  Beginning in May of 
each growing season the Board of 
Directors solicits areas of concern from 
its members and in September begins 
creation of the educational presentations 
for the November meeting based on 
current needs of growers. “While 
there are some technical presentations 
to convey data, (the event) definitely 
provides answers to questions of the 
growers,” said Dean. “Many come to 
maintain certification for their pesticide 
registration, but they also come to 
address the problems and work toward 
making their operations sustainable. 
Growers aren’t going to waste their time. 
I think that its growth and the number 
of people attending speaks to the value 
of the event.”

Yellow sticky 
cards are used 

to monitor 
insect activity

Pacific Northwest
(continued from page 5)
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Back in the fall of 1997 I wrote an 
article on what the possible effects of 
the predicted El Nino of 97/98 may have 
on vegetables. As we now know it was 
a record season for rainfall and there 
were many issues that occurred with 
vegetable production. Here we are 18 
years later and now meteorologists are 
predicting not just an El Nino winter, 
but a “Godzilla” El Nino winter. So 
what are some of the potential problems 
vegetables face if we do have an 
abnormally wet season? 

Foliar diseases will likely be a bigger 
issue this winter and spring. One that 
particularly comes in mind is garlic rust. 
Before the El Nino of 97/98, garlic rust 
was a minor issue in California. But in 
1998 garlic rust was a huge problem due 
to the extremely wet season. If history 
repeats itself, then garlic rust is one that 
may be a problem during this upcoming 
rainy season. 

Late blight was an issue in 1996 
and 1997 with the development of 
new resistant strains of that fungus. It 
continued to be a problem in 1998 with 
the addition of the constant rains. This 
year has been a very bad year for late 
blight on both tomatoes and potatoes. 
Late blight will be another one to be aware 
of with this upcoming rainy season. 

Other foliar diseases to pay close 
attention to for next season would be 

the downy mildews. Downy mildew 
affects several vegetable crops including 
onions, lettuce, spinach and broccoli. 
These fungi along with late blight are 
called water molds because they thrive 
in wet conditions. In fact, genetically 
they have been found not to be fungi at 
all but actually a type of algae. But true 
fungi such as Botrytis and Sclerotinia 
also do well in cool wet conditions so 
expect these to also be a problem in a 
Godzilla El Nino year. 

Bacterial diseases will also likely be 
a problem during a wet season. Bacterial 
speck and spot of tomatoes, spot of 
peppers, and bacterial leaf blight of 
carrots potentially could be worse this 
upcoming season. Onions are affected 
by several bacterial issues. Splashing 
rain transmits bacteria from the soil onto 
leaves of onions where they may enter 
the plant through old downy mildew 
lesions. 

Seedling diseases such as damping 
off will likely be an issue for direct 
seeded vegetables and less so for 
transplants during cool wet soil 
conditions. Soil-borne fungal pathogens 
such as Pythium, Rhizzoctonia, 
Fuariums, Thielaviopsis, and others 
may kill seedlings before they emerge 

The Effects of a Wet Winter 
on Vegetables 
By Joe Nunez, UCCE Vegetable Crop Advisor

Garlic rust

Potato late blight

Lettuce downy mildew
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(pre-emergence damping off) or after 
they emerge (post-emergence damping 
off). The result of seedling disease is a 
field with a poor stand and low yield. 

Cool wet soil conditions can also 
lead to various root rots. The water 
molds Phytophthora and Pythium can 
infect the roots of many vegetable plants 
resulting in severe root rots stunting 
growth or killing plants. Rhizoctonia is 
not a water mold but it is also capable 
of infecting roots of various vegetables. 

Knowing that a potential record 
breaking wet season is coming means 
planning ahead and taking appropriate 
measures that can help avoid some 
of these problems is important. This 
may be even more critical for organic 
production, which has fewer tools to 

rely on. 
If possible, early plantings should 

be restricted to fields with sandier soils, 
which drain better and are warmer 
than heavier soils. Fields with soil 
compaction issues should be worked so 
water can drain properly. Also avoiding 
tractor work when fields are wet will 
help prevent a compaction issue during 
the course of the season. 

If possible, try to plant during 
periods of dry weather to avoid seedling 
diseases and root rots. The use of treated 
seed will really be important for direct 
seed fields for this upcoming El Nino 
year. For transplants, the use of starter 
fertilizers in the transplant water may 
be even more important to make sure 
transplants get off to a quick start. 

Fusarium in strawberries

Onion white rot

Field scouting and the use of 
preventive fungicides are also going 
to be important for the management of 
foliar diseases. That will help ensure 
that a foliar disease does not have an 
opportunity to get so established that 
it becomes difficult to control. Field 
scouting will provide early detection 
of any problem that might arise and 
the use of broad-spectrum fungicides 
preventively will help lessen the 
chance of them starting or becoming 
overwhelming. The use of copper and 
mancozeb together works well for 
bacterial foliar disease. 

It is impossible to predict if the 
up-coming vegetable season is going 
to experience higher incidence of 
diseases. However, knowing that wet 
years and increased disease pressure 
goes hand in hand, means some steps can 
be taken to minimize disease severity. 
Steps can be taken such as properly 
preparing and selecting field sites, use of 
resistant varieties when available, field 
scouting and the proper use of protectant 
fungicides are always good management 
practices. These steps however are more 
critical in a year predicted to be wetter 
than normal. 

So while a “Godzilla” El Nino 
will be a welcome relief to parched 
California, we can also expect some 
problems to come along with it. On the 
agriculture production side those will 
be flooded fields, delayed plantings and 
harvests and perhaps increased disease 
incidence. But overall hopefully this 
El Nino will provide more benefit than 
problems.
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Biology 
Aphids are small, bulbous insects 

with a pair of tube-like appendages 
on the distal, dorsal, abdomen called 
cornicles; used to excrete excess water 
and sugars when aphids feed and extract 
nutrients from plant sap. 

In warmer Mediterranean climates 
such as southeastern California and 
southwestern Arizona, only female 
aphids are produced by asexual 
reproduction; they do not produce eggs, 
but give birth to live young called, 
nymphs. The newly birthed nymphs 
are born with their nymphal offspring 
already developing within them. Adult 
aphids are capable of 10 to 12 live births 
of nymphs per day. 

Nymphs can grow to be adults in 
as little as two weeks, so in lettuce 
production areas with favorable weather 
conditions, there may be multiple 
generations during the cooler parts 
of the lettuce production season from 

late November through March. These 
reproduction factors give aphids a very 
high reproductive potential allowing 
rapid buildup of these pests if they are 
not kept in check by natural enemies 
or are under crop protection chemical 
management. 

There are two morphological types 
of adult aphids; they can be winged 
or wingless adults. The winged adults 
develop from nymphs when the host 
plant is sensing or when there is a high 
density of aphids feeding on the host. 

The winged morphs allow the adults 
to disperse over short or long distances 
rapidly to non-infested host plants to 
establish new colonies and are also 
responsible for the rapid spread of plant 
infecting viruses. Aphids feed with their 
piercing-sucking mouthparts injected 
into leaves from which they extract plant 
sap. This feeding behavior plays a key 

role in transmission of viruses causing 
diseases in lettuce crops.

Aphid pests of lettuce have many 
natural enemies, including fungal 
pathogens that are common during 
periods of cool, wet spring weather. 
Parasitic wasps help suppress aphids 
species that colonize outer leaves of 
lettuce, such as the green peach aphid, 
Myzus persicae (Sulzer) and potato 
aphid, Macrosiphum euphorbiae 
(Thomas).  Syrphid fly larvae and other 
aphid predators such as ladybird beetles 
can help suppress aphid species that 
infest inner leaves.  

Predation of lettuce aphid by syrphid 
fly larvae is essential for organic 
production of leaf lettuce. Hedgerows 
of flowering plants such as alyssum 
are attractive to aphid predators and 

Aphid Pests on Lettuce Crops
The Ins and Outs of Control 
By Eric T. Natwick

(continued on page 12)



11Vegetableswest.com / January 2016

Protecting lettuce 
from the menacing 
aphid will help insure 
a great harvest.
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can be planted alongside or within 
organic lettuce fields to help support 
biological control of aphid species that 
attack lettuce.

Damage
Aphids cause all three types of direct 

injury to lettuce plants. First, by removal 
of plant sap and injecting salivary fluids 
while feeding with their piercing-
sucking mouth parts, they can slow plant 
development, causing stunting and there 
can be discoloration such as yellowing 
of leaves. Second, removal of plant 
sap results in aphids excreting sugary 
fluid called ‘honeydew’ contaminating 
lettuce leaves and supporting the growth 
of sooty molds, further degrading 
the quality and aphid body parts 
contaminate lettuce heads. Third, 
many aphids, including those that do 
not colonize lettuce, can vector several 
viruses that are pathogenic to lettuce.

Aphids are the most important pests 
of lettuce due to the numerous species, 
their high reproductive potential, their 
ability to transmit many viruses causing 
diseases in lettuce, fouling leaves with 
their honeydew excrement and the 
contamination of the inner parts of 
lettuce heads by some cryptic species 
live or dead aphid bodies, rendering the 
lettuce unmarketable. 

Plant sap removal and injection of 
salivary toxins by several aphid species 
cause direct feeding damage. Perhaps 
more importantly, many species of 
aphids, including species that do not 
colonize lettuce plants, are vectors of 
numerous viruses causing disease in 
lettuce crops.  

The lettuce aphid, Nasonovia 
ribisnigri (Mosley), and foxglove aphid 
(Aulacorthum solani (Kaltenbach)) can 
be virus vectors, but more importantly, 
they infest the inner leaves of lettuce 
heads contaminating the crop making 
the lettuce unmarketable.  Because 
lettuce aphid and foxglove aphid 
become protected within the lettuce 
head as more leaves develop, detection 
and treatment of incipient populations 
is essential. 

Lettuce aphid and foxglove aphid 
may not be adequately controlled with 
neonicotinoid insecticide treatments via 
soil injection or foliar sprays. The lettuce 
aphid has become the most important 

aphid pest of lettuce in Arizona and 
California because colonies develop 
on the inner leaves of the lettuce head, 
making it unmarketable.

 A variety of Nasonovia-resistant 
romaine lettuce called Nirvanus is 
available, but it is not resistant to other 
species of aphid. In a similar manner, 
foxglove aphid, also infests the inner 
leaves of lettuce and it is a vector of 
LMV, Dandelion yellow mosaic virus 
(DYMV) and Cucumber mosaic virus 
(CMV). 

Lettuce aphid and foxglove aphid 
become protected within the lettuce 
head as more leaves develop; therefore, 
early detection and treatment of 
incipient populations is essential to 
prevent head contamination. Soil 
injections of neonicotinoid insecticide 
at planting or injections at layby for 
control of lettuce aphid and foxglove 

Aphids
(continued from page 11)
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aphid may not be adequate control, 
requiring foliar insecticide sprays later 
in the growing season. 

Two aphid species with metropolitan 
distribution are the green peach aphid 
and potato aphid and they can be 
significant lettuce pests. Green peach 
aphid and potato aphid populations 
first build up on the outer leaves of 
lettuce plants where they are less likely 
to contaminate lettuce heads and they 
are less damaging from direct feeding. 
Because their populations tend to build 
up on the outer leaves they are more 
susceptible to predation and they are 
easier to treat with foliar insecticides. 
However, both potato aphid and green 
peach aphids are vectors of several 
lettuce infecting viruses.  

Management 
Biological control of aphid on 

lettuce crops can be managed by 
encouraging natural control from 
aphid predators and parasites. Natural 
biological control can be enhanced by 
using the insecticides that are lease toxic 
to the natural enemies of aphids or by 
applying systemic insecticides, e.g. 
neonicotinoids to the soil or through 
drip irrigation rather than applying a 
foliar insecticide spray. 

When a foliar insecticide is needed 
to protect the lettuce crop from aphids or 
other pests, the foliar treatments should 
only be applied when established action 
thresholds are reached. Neonicotinoid 
insecticides applied at planting can help 
prevent early infestation of lettuce crops 
by several aphid species including green 
peach aphid and potato aphid. Syrphid 
fly larvae and other aphid predators 
such as lady beetles can help suppress 
aphid species that infest inner leaves.  
Predation of lettuce aphid by syrphid fly 
larvae is essential for organic production 
of lettuce. 

 Cultural controls for aphids begin 
with sanitation. Weedy areas around 
the lettuce field that can support aphid 
populations and crop residues that 
support aphids in nearby fields should 
be destroyed prior to planting. Cultural 
aphid management can complement 
biological control; e.g., hedgerows of 
flowering plants such as alyssum are 
attractive to aphid predators and can 
be planted alongside or within organic 
lettuce fields to help support biological 
control of aphid species that attack 

lettuce. A variety of Nasonovia-resistant 
romaine lettuce called Nirvanus is 
available, but it is not resistant to other 
species of aphid. Host plant resistance 
to aphids and/or the diseases caused 
by viruses they transmit can be useful 
in IPM.

Chemical control can be prophylactic 
or active based on an action threshold 
specific for the aphid species present. 
Active chemical control of aphids 
requires monitoring the populations of 
various aphid species and applying a 
foliar spray only when needed based 
on established action thresholds for the 
aphid pest infesting the lettuce crop. 

Close attention to details is required 
when monitoring aphids or early 
infestations that are hidden within the 
lettuce may be missed. 

Foxglove and lettuce aphids are 
difficult to manage because of theirs 
rapid population growth combined with 
their preferred habitat deep within the 
head; they tend to disperse in the plant 
rather than forming colonies on outer 
leaves as do green peach aphid and 
potato aphid. Check all areas of the 
field twice a week when scouting for 
green peach and potato aphids. These 
aphid populations usually start on field 
edges, so check these areas first. These 
aphid populations tend to be clumped 
so check at least 25 plants per quadrant 
of a 40- to 80-acre field. 

If the lettuce was not treated 
with an-planting soil application of a 
neonicotinoid material, then treat as 
soon as plants appear stressed when 
high populations develop on seedlings. 

Some green peach aphids can be 
tolerated on the outer leaves of lettuce 
plants prior to the initiation of head 
development so do not treat with an 
insecticide until the populations exceed 
20 aphids per plant. 

When lettuce heads begin to 
develop and there are several plants 
infested, treat to prevent the aphids 
from spreading into the center of the 
head where they are difficult to control. 
Rotation to various insecticide classes 
is necessary to slow the development 
in insecticide resistance in aphid 
populations; green peach aphid is 
notorious for development of insecticide 
resistance. 

Eric Natwick is an Entomology 
Advisor for UC Cooperative Extension 
Imperial County.
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Perfecting Persimilis in Mite 
Control on Strawberries
Father and Son Team work as PCAs in Ventura County
By Patrick Cavanaugh, Editor

Leo Stoeckle and his son Lane 
share the same passion in 
agriculture as they work as PCAs 

with strawberry growers in Ventura 
County and other areas where berries 
are produced.

Leo Stoeckle, who owns Stoeckle 
Agricultural Consulting, decided to get 
into agriculture as a junior in college. 

Both he and his son Lane would graduate 
from Cal Poly San Luis Obispo. 

Leo noted that he has always enjoyed 
science, whether it was biology or 
animals or plants, I knew I wanted to 
get into some facet of science but not 
specifically agriculture. “I like being 
outdoors, love science, love plants, got 
to meet a few growers, and decided that 

these are good people and something I 
want to dedicate my life to,” said Leo.

“I went to school, majored in crop 
science at Cal Poly San Luis Obispo, 
then moved back to my home town in 
Santa Cruz thinking I was going to live 
and work in the area. But it didn’t really 
work out, so I ended up moving down 
to Oxnard, took a job with Western 
Farm Service in 1987, and in about two 
years I decided to go independent and 
concentrate on strawberries which was 
my background. I have been working 
with strawberry growers since 1987, and 
since 1989 as an independent, Leo said. 

  It was the loss of Plictran (Dow 
AgroSciences) in 1987 that got Leo 
thinking about going independent as 
a new PCA. “We had a few materials 
available to us, but Plictran was our 
go to material for spider mites,” he 
said. “The industry was scrambling 
for an alternative and so I decided to 
implement Phytoseiulus persimilis, 
a new biological control at the time 
that continues to be a good beneficial 
predator for mite control.  At the time 

Father and son team, Lane and Leo Stoeckle.

Strawberry fields, like this one in Santa Maria must be protected from damaging two-spotted mites.
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“While most mite control was with 
conventional crop protection materials, I 
got interested is what looked like a good 
alternative with biological control,” Leo 
said. “That was really the beginning of 
me exploring other alternatives, and 
opportunities.”

“The growers that we work with use 
persimilis as the backbone of their mite 
control program,” he said. “We purchase 
persimilis from Koppert Biological 
Systems based in The Netherlands.  Bio 
Bee produces the persimilis in Israel and 
we buy them through Koppert.

The persimilis, as semi-dormant 
adults are shipped to Los Angeles in one 
day. They are shipped in a small bulk 
container and then they are bottled and 
packaged in Oxnard and then distributed 
to their growers the very next day,

 Leo noted that almost the entire 
strawberry industry uses persimilis. “We 
sell to our customers that we consult for, 
as well as outside growers that might 
have another PCA who might be our 
sub-distributor or maybe we sell direct 
to a grower,” he said, again emphasizing 
that nearly every grower in the industry 
uses either his product or another source 
of persimilis as a big part of their mite 
control program. 

“Persimilis requires a food source, 
and without food, they’ll die. It is 
something we use right from the get-
go, soon after planting, we know that 
mites will infiltrate the field shortly 
after developing two to three leaves. 
So it has become almost a preventative 

Lane Stoeckle definitely followed 
his dad Leo into the consulting 
business. Even in high school, he was 
walking fields with his dad and driving 
the truck to meet his dad on the other 
side of the field. “Of course when I was 
younger I would hang out in the fields 
and eat strawberries and play with my 
dogs,” Lane said.

“I started in the fields sweeping 
for insects such as lygus. “It’s more 
important than ever,” he said.

Lane follows his father’s business 
model and started working in Santa 
Maria (Santa Barbara County) where 
the berry acreage has been growing 
rapidly over the last seven years. “My 
dad was definitely my mentor and most 
everything I do is modeled on what he 
has taught me,” he noted. “All of our 
work comes under the same Stoeckle 
Agricultural Consulting banner.

While most of their work is in 
strawberries about 20 percent is 
devoted to raspberries and blackberries, 
which are grown under hoop houses.  
“You must have your feet on the ground 
always checking for pest and disease 
pressure in the fields and hoop houses,” 
noted Lane.

“We cannot sit in our offices, as the 
only way to know what is out in the 
field is by scouting,” Lane noted.  “You 
can’t cut corners, can’t short-walk the 
field. You have got to go all the way to 
the end of the field, checking randomly 
so that you are 100% confident you 
know what is out there before you 
leave,” said Lane.

Prior to transferring to Cal Poly 
San Luis Obispo, Lane attended nearby 
Questa College, and was encouraged 
by a professor that working as a PCA 
is like no other job because no two 
days are the same. “Of course I already 
new about that, working with my dad,” 
he noted.

“And it’s turning out to be a very 
rewarding career. You wake up and you 
do not know what to expect or what 
challenges you are going to face,” said 
Lane, who was recently married to the 
love of his life, Lorin.

Lane noted that strawberry industry 
has many concerns. “We are facing 
challenges that the strawberry industry 
has never faced. There are diseases, 
there are droughts, and excess rain, and 
there are labor issues and they are all 
happening at once. There are county 
regulations, state regulations, and it is 
all happening at once,” Lane said. 

“I think the marriage between a PCA 
and a grower is extremely important 
to tackle these challenges, and it is 
the perfect industry to solve these epic 
problems,” he said. 

“And as a PCA, hopefully the 
current rains will calm down many of 
the pests because there has been very 
heavy pest pressure in the past four 
years,” Lane said.

Lane Stoeckle Follows His father into the Fields

(continued on page 22)

Lane Stoeckle, started working with 
his father as a youngster, now all grown 
up and married, he continues to love 
his work.
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There are many diseases of 
vegetables that are extremely difficult 
to control and southern blight is certainly 
in that category.  The reasons for that 
include the fact that it is a soil borne 
pathogen so getting effective fungicide 
products into the soil can be difficult.  
The other reason is that this fungus, 
Sclerotium rolfsii, has a host range 
of over 500 plants species that it can 
infect including field, vegetable, fruit, 
ornamental crops, trees and turf.  

Southern blight has been an 
especially troublesome disease for 
processing tomatoes, garlic and potatoes 
for the past several years here in the 
Southern San Joaquin Valley. 

Southern Blight is a disease that 
becomes an issue every summer.  It 
can occur essentially on all vegetable 
crops grown in the summer months. The 
disease is called summer blight because 
it is primarily found in the warmer parts 
of the US.  In other parts of the country 
it may be referred to as Southern stem 

blight or white mold.  Sometimes the 
disease is simply just called “rolfsii”.  

It survives in the soil as small hard 
bodies of fungal tissue call sclerotia that 
resemble alfalfa seed.  The sclerotia will 
germinate under warm moist conditions 

will be also on the infected plant tissue 
but sometimes that does not occur.   

Southern blight is a problem during 
warm and wet conditions.  The pathogen 
survives as mycelium on dead organic 
material when a host plant is not 
present. It also survives as sclerotia in 
soil.  Sclerotia near the soil surface are 
active while sclerotia below 6 inches of 
the soil surface will become colonized 
and killed by various biological 
agents native to the soil. Studies have 
shown that southern blight infection is 
enhanced when there is plenty of organic 
matter in the soil.

Southern blight often goes unnoticed 
until it is wide spread in a field and the 
damage becomes easily seen.  Initially 
the infections are restricted to small 
spots in a field.  Once the sclerotia 
become more numerous in a field then 
disease becomes noticeable.  Each 
infected plant can literally produce 
tens of thousands of sclerotia and then 
become more widely distributed in a 
field with each field operation.  Within 
a season or two, southern blight can 
be serious enough to cause significant 
yield loss.  It can progress very rapidly 
under warm and moist soil conditions 
of 860F and greater. 

Control of Southern blight is very 
difficult but there are some control 

Controlling Southern Blight
By Joe Nunez

when a host plant is nearby.   
The fungus will primarily 
attack a plant at the soil 
line which makes its 
identification fairly easy. 
There a tan mass of fungal 
growth can be seen with a 
mass of alfalfa seed sized 
sclerotia (Photo 1).  The 
sclerotia will be initially 
white in color but become 
brown as they mature.  The 
sclerotia, when found, will 
be extremely numerous 
(Photo 2).  

As the infect ion 
progresses plants will wilt 
and eventually die (Photo 
3).  But inspection of the 
infected plants will show 
fungal growth mainly 
on the stems at the soil 
line but also can be seen 
on any plant matter in 
contact with the soil such 
as tomato fruit on the soil 
surface or potato tubers.  
Often numerous sclerotia 

Photo 1

Photo 2

Photo 3

(continued on page 19)
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Over the course of 2015, the 
California Legislature enacted 
many new laws that have 

already begun affecting agricultural 
employers and many others which 
will took effect on January 1, 2016 
and beyond. The most significant and 
impactful laws are summarized below.

Assembly Bill  1513  (“AB-
1513”): New Formula For Piece-Rate 
Compensation And An Affirmative 
Defense For Past Non-Productive Time

AB-1513 is one of the most 
controversial bills enacted this year. 
This bill, codified as Labor Code section 
226.2, introduces a new formula for 
compensating piece-rate employees for 
rest and recovery periods (“R+R”) and 
other nonproductive time. Employers 
are required to compensate piece-rate 
employees for R+R at the higher of: 
the average hourly rate as determined 
by a complex formula outlined in the 
statute; or, the applicable minimum 
wage. Other nonproductive time, such 
as travel, safety meeting or exercise, 
is to be compensated at the applicable 
minimum wage. Most importantly, all 
California employers who employ piece 
rate employees must be in compliance 
with this statute beginning on January 
1, 2016.

Furthermore, AB-1513 also provides 
employers with an affirmative defense to 
any claim based solely on the employer’s 
failure to compensate employees R+R 
and other nonproductive time for periods 
between July 1, 2012 and December 
31, 2015. To take advantage of this 
affirmative defense, the employer must 
comply with various statutory deadlines, 
the first of which is July 1, 2016.

Assembly Bill 304 (“AB-304”): 
Clarification of California’s Paid Sick 
Leave (Already Enacted)

On July 13, 2015, Governor Brown 
signed AB-304 to clarify the permissible 
accrual methods an employer may use 
in calculating sick leave pay. The new 
amendments took effect immediately. 
The amendments clarified, among other 
things, the threshold qualifications to 

qualify for leave, the method in which 
the amount of leave accrues, and the 
payment of sick leave.

Assembly Bill 987 (“AB-987”): 
Reasonable Accommodation Retaliation 
Prohibited

AB-987 allows employees to claim 
retaliation because they requested an 
accommodation of their disability or 
religious beliefs, regardless of whether 
the accommodation request was actually 
granted. This bill overturns a California 
Appellate Court case which ruled that 
requests for accommodation, without 
more, did not constitute a protected 
activity under FEHA. Employers can no 
longer freely terminate employees for 
requesting a reasonable accommodation.

Senate Bill 588 (“SB-588”): Fair 
Day’s Pay Act

SB-588 amends or adds 13 statutory 
sections to California’s Labor Code and 
Code of Civil Procedure and gives the 
Labor Commissioner additional rights 
and remedies to enforce awards against 
employers. More importantly, SB-588 
creates additional liability to successor 
employers and to any person acting on 
behalf of an employer. 

Any employer which is similar in 
operation and ownership to a prior 
employer which has been deemed liable 
for wage and hour violations may be 
held liable for the violations of the 
prior employer. Further, current and 
former employees may seek liability 
for wage and hour violations of an 
employer against any person acting on 
behalf of the employer. This means an 
owner, officer or managing agent may 
be personally liable for the employer’s 
failure to comply with the California 
Labor Code and/or Wage Orders.

Senate Bill 358 (“SB-358”): 
California Fair Pay Act

The new California Fair Pay Act 
provides employees with greater 
protection against gender wage 
inequality. Current law generally 
prohibits employers from paying any 
employee at wage rates less than the rates 
paid to employees of the opposite sex 

for “equal work” in jobs which require 
equal skill, effort and responsibility. 
This new bill changes the phrase “equal 
work” to “substantially similar work.” 
Substantially similar work is viewed 
as a composite of skill, effort and 
responsibility when performed under 
similar working conditions.

The Fair Pay Act requires an 
employer to demonstrate that wage 
differentials are based on lawful, 
nondiscriminatory factors such as: a 
seniority system, a merit system or a 
bona fide factor other than sex. The 
new law also includes an anti-retaliation 
provision which prohibits employers 
from taking adverse actions against 
employees who seek protection under 
the Fair Pay Act.

Assembly Bill 1506 (“AB-1506”): 
Employers Given Time To Cure Small 
Wage Statement Errors (Already 
Effective)

Signed as an urgency law on 
October 2, 2015, AB-1506 amended 
the Private Attorneys General Act of 
2004 (“PAGA”) to cure two minor 
technical violations of the wage 
statement requirements under California 
Labor Code section 226. AB-1506 only 
addresses the requirement under the 
law to list all inclusive dates of the pay 
period and the name and address of the 
employer. 

An employer now has 33-days to 
fix any defects to avoid a civil PAGA 
action regarding the two above-listed 
defects upon receipt of written notice 
from an aggrieved employee. This law 
was enacted to avoid frivolous litigation 
over technical violations in which the 
employee was not effectively harmed.

Assembly Bill 1509 (“AB-1509”): 
Retaliation Liability Extended To 
Employee Family Members

AB-1509 expands employer liability 
for retaliation against an employee who 
is a family member of an employee who 

New Laws Impacting Ag 
Employers in 2016
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engaged in a protected activity under 
California law. Existing law protects 
only the employee engaging in the 
protected activity. This law extends that 
protection and prevents the employer 
from retaliating against that employee’s 
family members who are also employed 
by the same employer. As an example, an 
employer who employs both a husband 
and wife cannot take any adverse against 
the wife in retaliation for the husband 
engaging in a protected activity, such 
as whistleblowing.

Assembly Bi l l  970  (“AB-
970”): More Power For The Labor 
Commissioner

AB-970 expands the enforcement 
authority of the Labor Commissioner 
regarding the laws governing 
overtime, minimum wage and expense 
reimbursement. In jurisdictions where 
a local entity has the authority to issue 
a citation against an employer for a 
violation of local minimum wage or 
overtime laws, this bill authorizes 
the local entity to request the Labor 
Commissioner to investigate and issue 
citations against the employer. Should 
the Labor Commissioner issue a citation, 
the employer cannot be cited by the local 
entity for the same violation. 

F u r t h e r m o r e ,  t h e  L a b o r 
Commissioner may now issue citations 
and recover penalties against an 
employer on behalf of an employee 
for the employer’s failure to pay 
for necessary expenditures for the 
employee’s direct job duties.

Assembly Bill 622 (“AB-622”): 
Penalties For Misusing Federal E-Verify 
Process

Codified as California Labor Code 
section 2814, this bill creates a $10,000 
penalty for employers who unlawfully 
use E-Verify to verify whether a person 
is authorized to work before the person 
has received an offer of employment, 
or otherwise use E-Verify in a way 
that is not consistent with the E-Verify 
obligations for employers. 

In addition, when employers use the 
E-Verify system, the new law requires 
the employer to provide the person 
with any notification issued by the 
Social Security Administration or the 
United States Department of Homeland 
Security specific to their E-Verify case 
“as soon as practicable.”

Information provided by The Saqui 
Law Group

options to help manage this pathogen.  
Scouting and mapping infested locations 
in fields during the summer months will 
greatly help in determining what options 
can be taken before the sclerotia levels 
become too numerous and cause severe 
crop loss.  

Deep plowing will bury the sclerotia 
and get it away from attacking plants 
at the soil line.  Sclerotia deeper than 6 
inches are usually parasitized by other 
microbes and are killed over time.  Of 
course fields on drip irrigation systems 
would eliminate this option.  Crop 
rotations are limited because of the wide 
host range but non-host crops such as 
corn, sorghum and small grains will 
help to significantly reduce sclerotia 
levels in the field.  

Fungicides such as flutolanil, 
penthiopyrad, tebuconazole and PCNB 
are known to be effective in the 
management of southern blight.  
However these products are registered 
on only a few vegetables so make sure 
to check crop registration before using 
these on any vegetable crop. Also some 
of these fungicides have severe plant-
back restrictions so crop rotations need 
to be carefully planned.  As always make 
sure to read and follow label directions 
to avoid any problems.  But perhaps 
the biggest obstacle to the use of any 
fungicide for the control of southern 
blight is application timing and method.  

Because southern blight is basically 
a summer time disease it rears its 
ugly head when most crops are near 
maturity with a full canopy cover.  
Getting fungicides to the base of the 

stem and onto the surface of the soil 
is very difficult especially for fields on 
drip irrigation systems.  Chemigation 
through sprinklers is a better option 
especially on crops like garlic and 
onions which do not have a dense 
canopy.  The one advantage of drip 
irrigation is that the soil surface can 
more easily be kept dry which inhibits 
infection by Sclerotium rolfsii.  

But once sclerotia levels become 
too numerous in a field then fumigation 
will need to be considered.  Metam 
sodium will control Southern blight 
but the costs of fumigation may limit 
its option in many situations.  Also with 
the requirement of buffer zones means 
the field may become re-infested in 
short time as sclerotia are moved from 
the buffer zones into the rest of the field 
with various tractor operations.  

Luckily Southern blight is not a 
widespread problem but in fields that 
do have it, it can be severe.  Catching 
it early with scouting and mapping will 
allow early control options before it 
becomes a huge problem.  Crop rotations 
are limited but there are some viable 
options for growers.  Deep plowing, 
especially early before sclerotia levels 
become too numerous, can be very 
effective and cost effective.  There 
are some fungicide options but issues 
with plant-back restrictions, amount of 
labeled crops and application techniques 
can limit the use of these products.  The 
use of fumigation with metam sodium 
will need to be considered in fields 
severely infested.

Joe Nunez is a UC Cooperative 
Extension Vegetable Farm Advisor in 
Kern County.

Southern Blight
(continued from page 16)
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NIMITZ® Nematicide Is 
Ready for the Season

Nimitz, a new product from 
ADAMA, shows striking significance 
on a tomato field under root knot 
nematode pressure has received 
California registration and is ready to 
use this year.

Additionally, the new label no longer 
bears the direct-seeding restriction for 
all labeled crops. NIMITZ use in direct-
seeding for approved labeled crops 
is applicable in all states excluding 
California. 

 “We have done trials on our 
nematode nursery near Shafter Calif., 
so we have a nice heavy, and even-
distribution of root-knot nematodes 
here,” said Joe Nunez, a UC Cooperative 
Extension Farm Advisor in Kern County. 
“And we grew a susceptible variety of 
tomato plants and made treatments with 
the various products. The controls are 
very heavily galled up due to root-knot 
nematodes, and the plants are stunted or 
dead from nematode pressure, as well 
as being more susceptible to viruses 
spread by the beet leafhopper.

“But on the Nimitz plots, where we 

went in with one pre-plant application of 
3.5 pints per acre, the roots are clean and 
healthy and the tomato canopy is huge, 
compared to the untreated control plots. 
It looks very promising,” Nunez said.

 “Nematodes are among the most 
destructive and problematic pests for 
growers worldwide, causing yield loss 
of more than $100 billion annually. In the 
U.S., restricted use pesticides, primarily 
fumigants, have been a traditional 
means for controlling nematodes,” said 
Oli Becker, UC Riverside Extension 
Specialist. 

“We have a number of new 
development products that are coming 
onto the market. We are in much better 
shape than a generation ago, when we 
only had highly toxic compounds. These 
second and third generation products 
are as affective, but have lower toxicity 
and less re-entry time and in general a 
win-win situation,” said Becker.

Anton Ploeg,  a UCR Extension 
Specialist in nematology, has been 
working with Nimitz for several 
years. He has tested the product in a 
nematode trial in Riverside on tomatoes, 
cantaloupes and carrots. “Once you 

start digging up the roots you see a 
tremendous difference because the 
roots in the controls, which are galled 
very heavily, very severely, whereas the 
Nemitz, showed a 95 percent reduction 
in galls,” said Ploeg. “Something going 
on here has us very excited.”

Since 2007, more than 1,000 field 
trials and hundreds of regulatory studies 
have been conducted in 23 countries 
to demonstrate the effectiveness and 
unique handling benefits of Nimitz. 
This research consistently shows 
nematode control with Nimitz as being 
competitive with the most popular 
commercial standards.

“As the first new chemical nematicide 
to be developed in more than 20 years, 
Nimitz will fill an industry-wide 
demand for highly-effective nematode 
control as companies phase out older, 
more toxic and environmentally- 
hazardous nematicides,” said Pablo A. 
Navia, ADAMA innovation technical 
leader. “Nimitz provides a non-
restricted use pesticide alternative that is 
effective, easy to apply, and with lower 
environmental impact.”

“As a true nematicide, Nimitz causes 
irreversible and rapid nematicidal 
activity immediately following an 
application, said Navia. “Within 
one hour of contact, nematodes 
cease feeding and quickly become 
paralyzed. Within 24 to 48 hours, pest 
mortality occurs rather than temporary 
nematostatic (immobilizing) activity, 
as seen with organophosphate and 
carbamate nematicides.”

The active ingredient in Nimitz 
has a unique mode of action, which 
categorizes the product within a new 
chemical classification. The US is 
the first country to receive a federal 
registration, with approved crop use 
on cucurbits, (including cucumbers, 
watermelons, cantaloupe and squash), 
and fruiting vegetables (tomatoes, 
peppers, okra and eggplants).

“Nimitz is the nematicide that 
growers have been waiting for,” said 
Herb Young, ADAMA brand leader. 
“It is highly effective in controlling 
plant-parasitic nematodes. It also has 
a ‘Caution’ signal word, which has 
never existed until now for a chemical 
nematicide. No other nematicide in the 
U.S.A. currently has this same mode of 
action or classification.”

Nimitz eliminates stringent use 
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requirements of fumigant nematicides 
including Fumigant Management Plans, 
re-entry intervals (REI), 24-hour field 
monitoring and restrictive buffer zones.

“In contrast to fumigant nematicides, 
Nimitz simplifies nematode management 
by lessening complex handling practices 
and application restrictions,” said 
Young. “Nimitz has no REI and does 
not require certified applicator training. 
Also, personal protective equipment 
(PPE) is minimal.”
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type of control for the Two-Spotted 
mite,” noted Leo. “So in the last two to 
three years with drought conditions, it 
has become a very serious pest. It is all 
about integrating the right miticides that 
are compatible with our persimilis, but 
our persimilis are really the emphasis of 
our mite control program. 

Of course any miticides that are used, 
they should be compatible with persimilis. 
“We use a product called Savey 50DF 
and ovicide/miticide from Gowan. We 
have also used Nealta (BASF), which 
looks very good but it does require, in 
our opinion warm weather conditions 
to increased mortality after application. 
But so far, all indications are that it looks 
very promising,” Leo said.

 While Leo covers from southern 
San Diego County up through Ventura 
County, his son Lane oversees the San 
Luis Obispo area.

Leo is a qualified PCA, CCA and 
QAL and works with a grower base on 
all insects, plant diseases and soil-born 
diseases, nutrition, and fumigation. “We 
go from soil prep to harvest,” Leo said.

Leo recommends tractor mounted 
bug vacuums for lygus control. “We do 
use other microbial types of products 
such as Serenade for both organic and 
conventional, he said, adding,  “I think 
we are still in a learning curve for many 
biological products,” he noted.  

“It’s very difficult to control botrytis 
and some soil-borne pathogens, such 
as Fusarium and Macrophomina, 
Verticillium Wilt,  Anthracnose, 
Phytophthora, Rhizopus and Pythium, 
that we are dealing with today. “We 
are also looking towards anaerobic soil 
disinfestation for many soil pests. And 
we are also looking at new varieties 
as a means to combat the soil-borne 
pathogens,” Leo noted.And taking 
an even broader approach to pest and 
disease control, Leo is working on his 
own strawberry varieties. “I’m working 
with a company called Berry Genetics 
in Watsonville. I have three partners and 
we are focused on short-day varieties 
because they go so well in Southern 
California and Mexico,” he said.  “We 
export advanced varieties around the 
world. While in he states the varieties 
are numbered but the export varieties 
are named Honor, Virtue, Splendor and 
Confidence.”

Mite Control
(continued from page 15)
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