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Postharvest handling and storage:
The key to quality and customer satisfaction

The WesternThe Western
ChestnutChestnut

Proper treatment of chestnuts during and immediately
after harvest can make all the difference between a

high-quality product customers will repeatedly ask for,
and a product that won’t even be remembered next 
season.  

Professor Adel A. Kader, department of pomology, Uni-
versity of California-Davis, offers excellent information
for postharvest handling of chestnuts. The following sug-
gestions may help you maximize the quality and yield of
your crop. 

Harvesting chestnuts: Chestnuts should be picked
up daily during the harvest season to minimize fungal
infection and growth (if infection occurred while the nuts
are still on the tree) and loss of quality due to excessive
drying and/or sunburn. Use of a tarp below the tree can
reduce contamination of the nuts due to direct contact
with the soil. Alternatively, a mechanical shake-catch
harvester can be used. Following harvest, the remaining
burrs should be removed.

Optimum Temperature: -1 to 0º C (30 to 32º F);
prompt cooling to 0º C (32º F) is strongly recommended
to stop decay development and preserve quality.

Optimum Relative Humidity:
90 - 95%; packaging in microperforated plastic film
is highly recommended to minimize water loss from
fresh chestnuts.

(cont. page 3)
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Celebrate National
Chestnut Week!

Show the world you are proud to be a chestnut
grower by promoting National Chestnut Week,

Oct. 10-16th! Wear your National Chestnut Week 
t-shirt. Post a sign in your yard or orchard for
motorists to see. Host an open house at your
orchard. And perhaps most importantly, promote
chestnut awareness by sending your local media a
press release about National Chestnut Week. 

Included in this newsletter is a press release that is
ready to fax to your local newspaper, television and
radio stations. A “ready for press” article is also
available from WCGA president Harvey Correia.
This may be just the unique story your local media
outlets are looking for, and an excellent opportunity

to draw attention to the
chestnut industry! 
(see events pg. 4)

Carolyn and Ray
Young show their
National Chestnut
Week spirit at the
recent WCGA annual
meeting, July 15-17,
in Stockton, Calif.
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A Message from the 
President

WCGA PRESIDENT

HARVEY CORREIA

CORREIA CHESTNUT FARM

ISLETON, CALIF.

Greetings! It's with pride that I am serving as the asso-
ciation's President. I hope you will email me at 
harvey@chestnuts.us with your thoughts about things
you'd like to see the WCGA doing. By now, many of
you are well into chestnut harvest.  For me here in Cen-
tral California, chestnut harvest began in late August….a
full two weeks earlier than in 2003. I've talked to sever-
al growers and most are expecting a good crop. Initial
indications show that crop prices are stable, and I wish
everyone a successful harvest.

If you have not already done so, please consider signing
up for the WCGA's Growers' Directory service. A copy
of this can be located at www.wcga.net/directory.htm.
At the top of that web page is a link to a document to
add your orchard to the directory. In addition to a press
release included in this newsletter, we are having a sam-
ple article prepared to make it easier for the media to
publish an interesting article on chestnuts. This article
will direct readers to the Growers' Directory.

At the Northern Nut Growers Annual Meeting this year,
another grower initiated a gathering of various chestnut
growers one evening to discuss marketing ideas. This
meeting included WCGA members as well as other
growers that are not WCGA members. Most people
agreed that the name Western Chestnut Growers Associ-
ation carries with it the impression that it represents
only growers in the western U.S., even though we have
members located throughout the U.S. It was the opinion
of the growers at this informal meeting that a group by
the name of “Chestnut Growers of America” was
desired to promote chestnuts throughout the U.S. 

The question now is if we should consider a name
change for the WCGA, or form a new entity for this
purpose. I'd like to hear your thoughts on this matter.
I've already heard good reasons for each choice. We do
not expect to take any action on this matter without a
consensus of the membership. Happy harvesting!
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POSTMASTER 
Send address changes to WCGA, c/o PO
Box 841, Ridgefield, WA 98642.

ADVERTISING RATES 
Full page, camera ready (w/1 photo) . $20.00
Half page, camera ready (w/1 photo) ...15.00
Quarter page .........................................10.00
Business card (4 issues) .......................15.00
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PUBLICATION DEADLINES
Fall issue deadline 9/10 mailed 10/1
Winter issue deadline 12/10 mailed 1/1
Spring issue deadline 3/10 mailed 4/1
Summer issue deadline 6/10 mailed 7/1

The Western Chestnut newsletter
is produced at the University of 
Missouri Center for Agroforestry

ph. (573) 884-2874
email: umca@missouri.edu

www.centerforagroforestry.org

The Western Chestnut Growers Association cannot be held
responsible for individual grower success using the chestnut 
production information presented from various authors. 
Information presented is accurate to the best of our knowledge;
yet results will vary based on grower location, soil type, cultivar 
and management approach.
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Responses to Controlled Atmospheres (CA): An ini-
tial exposure to 40-50% CO2 for 5-7 days at ) 0º (32º F)
followed by storage in a controlled atmosphere (2-3%
O2 plus 15-20% CO2) is very effective in preventing
mold growth, sprouting and other quality deterioration
factors. Exposure of fresh chestnuts to less than 1% O2

results in fermentative metabolism and off-flavor devel-
opment. Under optimal temperature of -1 to 0º C (30 to
32º F), relative humidty (90-95%), and a controlled
atmosphere, fresh chestnuts can be stored for up to 4
months. 

Physiological Disorders: Sprouting results from expo-
sure to high temperature and humidity and can be
avoided by using optimal storage conditions. 

Pathological Disorders: Several fungi (including
Alternaria spp, Aspergillus niger, Botrytis cinerea,
Fusarium spp, Penicillium spp, and Phomopsis
castanea) can infect chestnuts and result in significant
postharvest losses in quality and marketability. 
Disease control strategies include the following 
recommendations:

1. Use of effective preharvest integrated pest man-
agement program to control incidence and severity
of insect infestations and fungal infections. This
IPM program should include strict orchard sanita-
tion which can also help in terms of food safety by
minimizing microbial contamination.

2. Minimizing the time during which the chestnuts
are on the orchard floor and avoiding their direct
contact with the soil to reduce fungal infection and
growth as well as possible contamination with
human pathogens.

3. Washing the nuts with chlorinated, or otherwise
disinfected, water followed by a hot water dip: 
50°C (122° F) for 30 minutes or 55° C (131° F) for
15 minutes or 60° C (140° F) for 5 minutes. Fol-
lowing the heat treatment, the nuts should be
cooled to 0° C (32° F) using forced-air cooling,
which will also remove any surface moisture from
the nuts.

4. An alternative to heat treatment is exposure of
the nuts to air enriched with 40-50% CO2 for 5-7
days at 0° C (32° F) since CO2 is a fungistatic gas.
This treatment can be followed by A) cold storage
either in air (for up to 3 months) or B) CA (2-3%
O2 + 15-20% CO2) for up to 4 months at –1 to 0° C
(30 to32° F) and 90-95% relative humidity. 

Proper handling and storage
(cont. from page 1)

Chestnut Quality Indices:

- Size: larger nuts are preferred by customers for fresh
consumption

- Shell color uniformity: tan to light-brown or dark-
brown, depending on the cultivar

- Gloss: bright and shiny

- Plump and fresh kernels: optimum eating quality at 
25-30% moisture after roasting

- Freedom from defects: bruising, cracking, sprouting 
and decay

- Ease of pellicle removal (peelability) from the kernel

- Sweetness as a taste factor: chestnuts contain 40 
to 50% carbohydrates (mostly starch) which is 
converted to sugars when the chestnuts are 
kept at 20-25° C (68-77° F) for 3-4 days just 
before sale to consumers.

Reprinted from University of California, Davis, Postharvest
Technology Research and Information Center, “Produce Facts:
Chestnuts: Recommendations for Retaining Postharvest Quali-
ty,” July 2003, by Adel A. Kader.

This fact sheet available online at:
http://rics.ucdavis.edu/postharvest2/Produce/ProduceFacts/Fruit/chestnuts.pdf

Help customers find you! Sign in to
the Members’ 

Directory at www.wcga.net!

Chestnut survey coming soon! The 
University of Missouri Center for Agroforestry (UMCA)
is working to increase consumer demand for chest-
nuts and open chestnut markets. A research survey
may arrive in your mailbox soon. Please help build
the chestnut industry by returning the completed

survey to UMCA. Together we can make a difference!
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National Chestnut Week Events

Sunday, Oct. 10: Open House at Allen Creek Farm,
Ridgefield, Wash., Noon to 5 p.m.

WCGA members Carolyn and Ray Young kickoff
National Chestnut Week with a public open house, fea-
turing educational presentations about how chestnuts
are grown and processed for the table; demonstrations
of a sweeper and harvester; demonstrations of their
stone mill grinding nuts into flour; samples of hot roast-
ed chestnuts and chestnut bisque; free recipes; a
European-style garden maze; and plenty of fresh
chestnuts, dried chestnuts, chestnut flour and products
for sale.

For more information, visit www.chestnutsonline.com

Saturday, Oct. 16: Chestnut Festival, Cadillac, Mich.

Celebrate the chestnut heritage with chestnut roastings,
chestnut seedling distribution and a variety of harvest
activities. Specialty chestnut foods and crafts, live
music, cooking demonstrations, cultivar displays and
children’s activities are also featured. The festival takes
place at Cadillac City Park and Rotary Pavilion. 

For more information, call toll free at (800) 225-2537 or
visit www.cadillacmichigan.com

Saturday, Oct. 16: University of Missouri Center for
Agroforestry 2nd Annual Missouri Chestnut Roast,
Horticulture and Agroforestry Research Center, 

New Franklin, Mo., 
11 a.m. to 4 p.m.

The Missouri Chestnut Roast
showcases the bounty of Mis-
souri’s agricultural products,
including chestnuts, chestnut
seedlings, pecans, walnuts,
meats, jellies, wines and
cheeses for sale. Guided
tours of the diverse 660-acre
agroforestry research farm
will also be featured. (And of
course, plenty of free roasted

chestnuts, fresh from the research farm orchards, along
with nutrition information about nuts!) 

For more information, visit
www.centerforagroforestry.org and select Upcoming
Events.

WCGA president to speak
on coastal radio show

Members on the east and west coasts may soon
hear the familiar voice of Harvey Correia,

WCGA president and grower from Isleton, Calif., over
their radio waves. 

In an effort to promote National Chestnut Week, Oct.
10-16th, Harvey arranged an on-air interview with the
popular “Produce Pair,” a Weekly Radio Show hosted
by radio personality Dan Avakian and Bay Area colum-
nist Mark Ferro. The Saturday radio show talks to con-
sumers about the enjoyment of fresh fruit and vegeta-
bles and airs on 16 stations in the Pacific Northwest
and the East Coast through Universal Talk Network. In
addition to radio coverage, Harvey spoke with Produce
Pair member Dan Akavian for an October  “Getting
Fresh with Dan the Produce Man” article in the Bay
Area publication the Alameda Magazine. 

“It’s critical to get the word out about chestnuts,” Har-
vey said. “Study after study has shown that the typical
person in the U.S. knows very little about chestnuts and
has never tried them. If we can get them interested
enough to try chestnuts, we can get them to be repeat
customers and encourage others to try chestnuts. This
isn't huge coverage, but it's certainly a step in the right
direction toward building consumer interest and
demand for chestnuts.” 

The chestnut segment airs with the Produce Pair on
Saturday, Oct. 9th, with broadcasts at 9 a.m. Pacific
or 12 noon Eastern time. If Universal Talk Network
stations are not available in your area, current and past
Produce Pair broadcasts can be accessed online at
www.producepair.com. 

Visitors to the Chestnut Festival in Cadillac, Mich.,
shop for chestnut seedlings packaged in mugs. 

photo: Jim Curley
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Postharvest tips: preventing
“wormy” chestnuts

by Greg Miller, 
Empire Chesnut Company
Carrollton, Ohio  

"My chestnuts are wormy!" is a common com-
plaint from producers and consumers.  The

"worm" causing the problem is the larva of either the
small chestnut weevil (Curculio sayi Gyllenhal) or the
large chestnut weevil (Curculio caryatrypes Boheman).
Both species are native to North America where they
commonly infested American chestnuts before the
chestnut blight epidemic.  When the blight wiped out
the American chestnut trees it also wiped out the chest-
nut weevils - almost.  Now that chestnuts, mostly Chi-
nese, have been widely planted the chestnut weevils
have made a comeback.  Many chestnut plantings in
eastern North America are now plagued with these
pests.  The good news is that acceptable control is pos-
sible.  The bad news is that without control, they can
render the entire crop unmarketable.

Weevil grubs emerge from chestnuts shortly after har-
vest, but the problem begins before the chestnuts ripen.
Adult weevils lay tiny eggs inside the shell, while the
nuts are still on the tree.  After hatching, the grubs eat
tunnels through the nut kernel.  Sometime after nut
drop, they eat their way out through the shell, leaving
pencil lead-sized exit holes in the shell.  The squirming,
cream-colored grubs, about 7-14 mm (1/4- to 1/2 in)
long, are repulsive but harmless.  

Adult chestnut weevils are hard-shelled beetles which
vary in color from mottled light tan to dark brown,
almost black.  A prominent snout (proboscis) is as long
as or longer than the body.  The small chestnut weevil
female is 5-11 mm (1/6 to 1/3 in) long; the large chest-
nut weevil female is 7-14 mm (1/4- to 1/2 in) long.
Females have a much longer snout than males.  Other
than the difference in size, both the large and small
weevils look similar.    

The small chestnut weevil is more common than the
large, but both species are reportedly distributed wher-
ever chestnuts occur.  When both species are found
together, the large chestnut weevil seems to predomi-
nate.  But new weevil infestations are almost always the
small species.  Apparently, small chestnut weevils can
fly several miles or more to find previously uninfested

trees.  In our orchards, thus far, we have found only the
small chestnut weevil.  

Life Cycles of the Insects: Small Chestnut Weevils
Small chestnut weevils (C. sayi) emerge from the
ground as adults during May and June.  After emer-
gence they remain on the ground for several days before
flying.  They can be found in chestnut trees during
flowering, apparently feeding on catkins.  After flower-
ing they disappear and it is not known where they har-
bor for the two to three months between their emer-
gence and their appearance in the trees at egg-laying
time.  Mating and then egg laying begin about three
weeks before nut ripening, i.e., from mid-August to the
beginning of September.  Egg laying occurs throughout
the nut ripening period.  Adult females deposit eggs into
the nut, usually on the round side through tiny holes
that look like pin-pricks.  

Three to five pear-shaped eggs are laid in each nut.
Each adult female lays up to 50 eggs.  Eggs hatch in
about 8 days and the larvae tunnel through the kernel.
Larval development is usually complete in two to three

weeks, but devel-
opment time is
very temperature
dependent.  Warm
temperatures pro-
mote fast develop-
ment while cold
temperatures may
delay emergence
for two months or
more.  Larvae
generally exit after
the nut has fallen
to the ground.  

Full-grown larvae enter the soil, burrowing 5-20 cm (2
to 8 in) below the surface to hibernate inside earthen
cells that they construct.  They pass the first winter as
larvae and most pupate and become adults by the next
autumn.  Then they pass the second winter as adults in
the soil, and emerge the following May or June.  Some
larvae pupate the second autumn and pass the third win-
ter as adults.  In summary, small chestnut weevils usual-
ly have a two-year life cycle, but a few individuals
delay to a three-year life cycle.  This tactic ensures sur-
vival, and complicates control.  (cont. next page)

Chestnut weevils.emerge from
shells soon after harvest, eating
tunnels through the nut kernel.

Weevil exit hole
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National Chestnut Week is October 10-16 This Year: Buy Early, Buy Fresh!
FOR IMMEDIATE RELEASE
Contact:  Harvey Correia, 
WCGA President, (916)777-4152
Date: 9/22/04

ISLETON, CA.  It's never too early
to think about Chestnuts. With the
holidays coming, and National
Chestnut week just around the cor-
ner, now is the time for people to
buy chestnuts when they are fresh
and flavorful-flavors that can be
retained with simple storage prac-
tices, according to Harvey Correia,
President of the Western Chestnut
Growers Association (WCGA). 

National Chestnut week is October
10-16, and with the large harvest
coming in this year, it's the best time
to buy. The Western Chestnut Grow-
ers Association will honor National
Chestnut Week with a variety of
promotions and events. Growers are
out gathering the nuts, and already
are reporting brisk sales as chestnut
connoisseurs from around the coun-
try hurry to get the best while
they're still available.

Many Americans don't realize that
the chestnuts purchased in most
stores are imported, and that the nut
is grown and available fresh in the
US. "US-grown nuts are the best
tasting because they spend minimal
time in transit," Correia explains.
Want to know where to buy freshly
harvested chestnuts?  The WCGA's
website features a Grower's 
Directory where you can locate a
grower nearest you:  www.wcga.net/
directory.htm. The growers also
maintain libraries of fax-ready
recipes for using fresh and dried
chestnuts.

Chestnuts are an unusual nut.
Remarkably nutritious, they are
receiving recognition as a health
food according to several universi-
ties, including the UC Davis College

of Agriculture & Environmental Sci-
ences. Sweet in taste, they are tradi-
tionally used in the US for eating
roasted or boiled. Not only are they
used in stuffing, they're a popular
ingredient in sweet breads, cakes,
soups, stir fry, cereals and ice
cream. Europeans prize them as a
candied nut, served crushed over ice
creams and other deserts.

Like all nuts, chestnuts taste best
when freshly harvested. But unlike
other nuts, they require proper cool
storage to ensure maintaining that
fresh taste. "We try to educate both
retailers and buyers," Correia says.
"Because of their high moisture con-
tent, when chestnuts are left sitting
in a store bin, they can dry up or
even mold. Like fruit, they should to
be stored in plastic bags in a refrig-
erated area, such as the vegetable
crisper. This keeps them moist,
fresh, and protects them from
absorbing the flavors of other
foods."

When choosing chestnuts, let your
fingers do the testing. Chestnuts
should be firm, and not have a
musty smell to them. Those that
are soft when squeezed have been
allowed to dry out, will be less fla-
vorful, and it may make them dif-
ficult to peel. Good chestnuts should
be attractive and free of any physi -
cal damage. Chestnuts range from
$3-$7 per pound, depending on the
size, variety, and region of the coun-
try.

First cultivated around 6,000 years
ago by the Chinese, the ancient
Greeks are believed to have been
the first in Europe to grow them.
They were an essential part of life,
serving as a year 'round food source
in an agriculturally-based world.
There are four species of chestnuts:
European, Chinese, Japanese and
American.  American chestnuts

cloaked much of the US in pre-
European times, and continued to
thrive as in important tree and food
to Americans until Chestnut blight
devastated the trees in the early
1900s. By the 1950s they had virtu-
ally been wiped out. Today, most
chestnuts grown in the US come
from trees that are European, Asian,
or hybrids of these.

Today, chestnuts are a growing seg-
ment of agriculture. Worldwide pro-
duction is around 500,000 tons,
according to UC Davis. The US pro-
duces less than one percent, or less
than 500 tons, says Correia. Grow-
ers can be found nationwide. Har-
vest usually runs from September to
November, depending on the culti-
var and region. A mature tree can
produce up to 100 pounds of nuts.
Some growers hand harvest, other
use mechanical harvesting tech-
niques. Chestnut farms range from
just a few acres to 85 acres in size.

About the
Western
Chestnut
Growers
Association:
The WCGA
was incorpo-
rated in 1996

to promote and educate consumers
and retailers about chestnuts, dis-
seminate information to growers and
support research in the chestnut
industry. The Association has over
80 members nation-wide, many of
whose orchards are just beginning to
produce on a large scale. The
WCGA is growing and welcomes
new members from any region in
the U.S. For more information, visit
www.wcga.net.

If you would like to receive a "Ready for
Press" article for your usage and conve-
nience, please contact Harvey Correia at
Harvey@chestnuts.us or visit
http://www.wcga.net/.
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by Tim Moran
Bee Staff Writer

WATERFORD -- Yes, chestnuts can be
roasted on an open fire. But they are a
lot more than a Christmas carol image,
according to Lucienne Grunder. 

They can be used to make soup,
spreads, salad toppings, dressing,
deserts, bread and main dishes like
chestnut-pumpkin curry and lamb and
chestnut stew, Grunder said. 
You can fatten up suckling pigs on
chestnuts and make furniture from its
wood. 

Grunder is out to sell the American
public on the benefits of chestnuts. She
has a vested interest in the crusade: her
Owl Creek Ranch near Waterford may
be the largest chestnut farm in the Unit-
ed States. 

The ranch on Claribel Road includes 85
acres of chestnut trees, along with 400
acres of walnuts. The orchards, irrigat-
ed with microsprinklers and from wells,
look like an oasis in the middle of the
arid range land of eastern Stanislaus
County. 

The idea to plant chestnuts came to
Grunder when contemplating what to
do with the hilly, gravelly land near her
walnut orchards at Owl Creek Ranch. 

She remembered that the chestnut trees
in her native Switzerland grew in the
worst terrain, and decided to give them
a try. 

A potential market for domestic chest-
nuts seemed to be there: The United
States imports $30 million to $40 mil-
lion worth of European chestnuts annu-
ally, according to a recent article by
Malinda Miller of Ag Marketing
Resource Center at Iowa State Univer-
sity. 

U.S. chestnut production is less than 1
percent of the total world production,
according to Miller. 

The California climate is ideal for

chestnut trees, Grunder said, because
they thrive in hot, dry weather. Euro-
pean growers battle mold and diseases
that come with rain, she said. 

Grunder is a director of the Western
Chestnut Growers Association, which
has about 60 members, mostly in Wash-
ington and Oregon. 

Rancher getting the word out 
Joe Avila of Modesto is one of them.
Avila has six acres of chestnut trees on
his Albers Road ranch, which he calls
The Chestnut Farm. 

A native of the Azores, Avila remem-
bers picking up chestnuts on his grand-
mother's property as a boy. On holi-
days, the family would have boiled
chestnuts as a special treat, he said. 
That memory prompted him to plant 30
trees about 20 years ago, and he has
been adding to the orchard ever since. 
Like Grunder, Avila says marketing
chestnuts is a matter of educating the
public about them. 

"It's kind of a novelty thing. I do a lot
of farmers markets," he said. 

The nuts are harvested in September
and October, but the public thinks of
them as a Christmas treat, he noted.
"They are familiar with the song, but
they have not seen them," he said. 

Immigrants from Europe and Asia are
familiar with them, Avila said, and
know how to fix them in different
ways. His regular clients include Ital-
ian, Korean and Portuguese immi-
grants, he said. 

Grunder and Avila offer recipes to the
public to build interest in chestnuts. 

Growing chestnuts commercially is
labor intensive, Avila said. The chest-
nuts grow in a spiky hull, a bit smaller
than a tennis ball, which must be
removed. Then a thin hard shell must
be peeled off. Chestnuts require cold
storage and are susceptible to mildew if
they get damp, Avila said. 

"It's a lot of fun, but a lot of work," he
said.

Grunder hopes to build up a big enough
local chestnut industry to form a coop-
erative that could purchase a machine
to peel chestnuts, similar to area
almond hullers. 

Her Owl Creek Ranch operation was at
an awkward stage last year, too large to
sell entirely through farmers markets
and not big enough to ship to the East
Coast, Grunder said. 

The nursery she set up to get her trees
started turned out to be the most prof-
itable part of the chestnut operation, she
said, selling trees to other growers. 

But the key to growing the industry is
convincing farmers and consumers of
the benefits of chestnuts, Grunder said. 
Those benefits go beyond the nuts
themselves. Chestnut wood makes
beautiful furniture and construction
beams, and it is insect resistant, Grun-
der said. 

She is contemplating planting a grove
of chestnut trees very close together,
for wood. But it takes about 60 years
for the trees to be large enough to har-
vest for wood. 

Her grandchildren would be the benefi-
ciaries of that project, Grunder said. 

In the meantime, the chestnut harvest is
about a month away, with the holidays
to follow. If the regional air quality
board cooperates, valley residents could
even roast them on an open fire this
Christmas. 

Bee staff writer Tim Moran can be
reached at 578-2349 or 
tmoran@modbee.com.

More to chestnuts than roasting
(Article reprint from The Modesto Bee, Aug. 14, 2004)


