UNIVERSITY OF CALIFORNIA ≈ COOPERATIVE EXTENSION
SUTTER/YUBA COUNTIES
142A GARDEN HIGHWAY, YUBA CITY CA 95991
TEL: (530) 822-7515 ≈ FAX: (530) 673-5368
http://cesutter.ucdavis.edu

Orchard Notes
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FROST EVENT APRIL 20, 2008
Early Sunday morning, April 20, 2008, a radiation frost event occurred in
Sutter and Yuba Counties that took most people by surprise. The early
assessments are showing widespread and substantial damage to our local
fruit and nut crops. As growers and others tally up the damage, some
patterns are emerging. There are areas where some peach blocks for
example, may have 100 percent crop loss, and nearby, another peach
block may not have suffered as much crop loss. There are many variables
that determine whether or not frost damage will occur in a particular
orchard. I consulted with Rick Snyder who is a biometeorology specialist
from UC Davis who analyzed the weather data at the Nicolaus Cimis
station in Sutter County to help interpret how the frost occurred and
explain the kind of damage we are seeing.

WHAT HAPPENED? Radiation frosts occur when skies are clear, winds are
calm, and humidity is low. Cold air does not move in and replace warmer
air. Instead, the existing air mass cools as heat is radiated to the sky, i.e,
the tree leaves are radiating (losing heat) to the cold night sky. That is
why much of the damage (as in the walnuts) is seen higher up in the
trees. Another contributing factor to this phenomenon was the soil
temperature at 5 cm was much warmer than the air temperature at least
in a Rio Oso walnut orchard where we have temperature loggers.
The graph on page 2 from Rick Snyder shows how air temperatures, dew
point temperatures, wind speed and wind direction all contributed to the
frost event. The dew point indicates the amount of atmospheric
moisture; the higher the dew point, the more water vapor there is in the
air. The first red flag occurred around 3:00 p.m. on April 19 when the
wind direction changed from south to north causing drying and the dew
point temperature started to drop. It fell below 32oF by 7:00 p.m.
reaching an average low of 25.6oF at 6:00 a.m. April 20. Around 3:00 a.m.
April 20, the winds calmed down and the air temperatures dropped near
dew point temperatures reaching a low of 27oF. Small green fruits of
peach and walnut flowers and small nutlets can only endure 30oF for 30
minutes without causing damage; 70 percent of kiwifruit buds will be
killed when exposed to 27.5oF for 120 minutes. Sustained air
temperatures below 30oF possibly occurred for as much as two hours
early Sunday morning.

Submitted by
Janine Hasey
U.C. Farm Advisor
Sutter/Yuba Counties
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THE DAMAGE: Undamaged green peach fruits when cut open should have a clear embryo sac in the center
surrounded by green tissue. Any browning of the embryo sac or surrounding tissue indicates frost damaged
fruit as shown in photo. In walnut, where leaves are blackened from frost damage, the flowers and small
nutlets should be cut (unless it is evident from outside) to determine damage which will be black to varying
degrees. Young walnut trees also had variable frost damage. Where leaves are black, cut inside the limbs to
make sure the tissue is still green. A severely affected riverbottom orchard was showing tissue damage in the
limb by Monday evening (see photo) but most young trees only had leaf damage that I’ve seen in other
orchards so they will recover.
There is more frost damage on walnuts that were not as leafed out such as Howard, Chandler, Tulare and Vina
compared to Serr and Ashley. Peaches that were densely planted with more foliage sometimes fared better
than those that were more open in the same location. Rick Snyder explained it as follows: the earlier walnut
varieties had hardened more against freezing. New plant tissue is always more sensitive than older tissue
because the older tissue has accumulated more solutes in the cells. More leaves at the tops of the trees
probably protected the lower leaves, buds, etc. from exposure to the sky. The plant parts that are most
exposed to the sky are the most likely to be damaged during a frost night when an orchard has leafed out.
Denser foliage would protect lower leaves and fruit more than sparse foliage.
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Frost damage on Vina walnut, April 20, 2008.
Photos courtesy of Francisco Paredes

Frost damage in peaches - Left to right - Undamaged peach fruit
to most severe damage

Frost damaged walnut flowers and nutlets. The green nutlet
in center is undamaged.

These photos are also available on the
website. http://cesutter.ucdavis.edu
Frost damage tissue in a two year old
Howard walnut tree.
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COULD DAMAGE HAVE BEEN PREVENTED? I know many growers are kicking themselves for not irrigating on the
night of the frost event. According to Rick Snyder, with the radiation frost we had, once leaves are on the
trees, irrigating the night of the event is not going to help prevent damage. There are certainly several
orchards with severe damage that did irrigate that night. What would have helped he said, is irrigating three
to four days before the frost event because more heat is stored; the top foot is most important and should be
at field capacity (not too wet). So for those growers who happened to have irrigated during this time frame, I
am hearing about less damage in some of these orchards. Wind machines and helicopters would be helpful
but our orchards are not equipped with these as are the grape vineyards. Even Kiwifruit growers are reporting
that frost protection efforts were helpful, but may not have provided enough protection in many vineyards.
As for orchard floor management, having no cover crop in the orchard can have an impact but the soil has to
be bare for weeks before the frost according to Rick Snyder. The problem is that the heat storage is in the soil,
and a cover crop reduces radiation to the soil surface. If there are leaves on the trees, then there is even less
sunlight reaching the cover. As the tree foliage develops, whether there is cover or not, becomes less
important because the tree foliage blocks sunlight from the surface. Once again, Rick’s explanation supports
what we’re seeing, that the orchard floor management system appeared to have little effect on damage
severity. Another problem he mentioned are the ice-nucleating (IN) bacteria however, that reside on grasses
and weeds which could lead to more IN bacteria on the trees too. This can also affect frost damage.
Rick says to expect frost events like this about every 8 years on the average. Digging through my records (and
my memory), our last April frost that caused crop damage occurred 7 years ago in 2001, on the 3rd, 4th, 8th, 9th
and 12th. To help predict the potential for a frost event, Rick said that growers need to check the dew point
temperature before retiring for the night. When the dew point is above 45o, frost is rarely a problem. For
more information on frost protection, visit Rick’s website at http://biomet.ucdavis.edu.

WHAT TO DO NOW? The frost damage is evident now; it’s a matter of assessing the extent of the damage.
The first thing growers or their pest control advisors should do is access the crop damage in each block and
report it to their local Agricultural Commissioner. If crop damage reaches 35 percent county wide for a
particular crop, the Agricultural Commissioner has 60 days from the event (June 20, 2008) to request disaster
assistance. Every grower with some crop damage or damaged young walnut trees should call their Agricultural
Commissioner in Sutter or Yuba Counties or report it online in Sutter County at
http://www.suttercounty.org/forms/AgCropDamage.aspx. The most difficult crop to assess the full extent of
damage in that time frame will be walnuts. Since we can’t wait until harvest which will give us the most
accurate information, I have thought of a preliminary way to report potential damage now. Although more
sampling needs to be done, generally where there is leaf damage, the flowers or nutlets are damaged too.
NOW, BEFORE THE NEW GROWTH OBSCURES THE DAMAGED LEAVES, estimate the percent frost damage for each
block and report that to the Agricultural Commissioner. As we do more sampling, we can then determine how
to equate leaf damage with crop loss. The best method would be to go up in a pruning tower and look at the
nutlets themselves for damage.

PEACHES:
Where there is crop loss, hold off on any more nitrogen applications and take leaf samples in
July. Peach trees are likely to have excess vigor where there is little or no crop. After leaf samples, if
trees are low on nitrogen, applications can be made in August.
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Delay thinning. Fruit that was severely damaged will fall off but fruit marginally damaged may
not drop. These “button” fruit can be thinned off later when they become evident. Many blocks may
not need thinning at all.
Generally 60 days after bloom, the pit begins to harden. It is during this time that split pits can
occur and this problem is usually more severe with a light crop and conditions favoring excessive
growth. It is especially important in orchards with crop loss to avoid early over thinning and excessive
fertilization. Split pits may also be reduced by cutting back on irrigation during pit hardening.
WALNUTS:
Do not cut off or remove frost damaged leaves or tissue on young or older trees. Wait to
remove any limbs that were frost damaged until after new growth has emerged. Young trees that were
frost damaged should be painted with a 50:50 white latex paint to protect from sunburn damage.
Continue to apply blight sprays as needed and monitor for codling moth where there is crop to
protect. It takes fewer damaged nuts with light crops to cause a significant percentage increase in offgrade.
According to UC Plant Pathologist Themis Michailides, frost injured walnut shoots will be more
susceptible to colonization by Botryosphaeria. See my website
http://cesutter.ucdavis.edu/Orchard_Crops/Walnut_Problems.htm for photos of this disease. Please
contact me if you see any symptoms that could be Botryosphaeria during the summer.

Predicting Peach Harvest Timing
Peach harvest timing can be predicted based on the heat units accumulated driven by temperature the first 30
days after bloom. Temperatures those first 30 days are critical and what happens after that has a much
smaller effect on harvest date. The table below lists growing degree hours (GDH) 30 days after bloom at the
Nicolaus CIMIS weather station and the general harvest timing and what I am predicting for 2008.
Year
Full Bloom
GDH
Harvest Timing

2008
Mar 10
5,548
Predict slightly later
than normal

2007
Mar 9
7,420
Early

2006
Mar 14
4,375
Very late

2005
Mar 3
6,153
Normal

2004
Mar 9
7,788
Very early

2003
Mar 9
5,953
Normal

Walnut Scale
Heavy infestations of walnut and/or San Jose scale (less common) can cause fruitwood to die in walnuts.
Several natural enemies can often hold walnut scale in check. However, over the past several years I have seen
several older Chandler orchards in particular with heavy scale infestations and extensive deadwood; just
recently I’ve noticed the same on younger earlier leafing varieties. If you see scale in your orchard, put double
sided sticky tape on some limbs by early May to detect crawler emergence. A spray applied late spring will
target the susceptible crawler population. Refer to the UC IPM pest management guidelines at
http://ipm.ucdavis.edu for spray recommendations.
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COVER CROPS IN ORCHARDS

WEDNESDAY, MAY 14, 2008
9:00 AM TO 12:00 NOON
A GROWER FIELD MEETING AT LOCAL COVER CROP DEMONSTRATIONS SITES

Locations:
9:00 a.m – 10:15 a.m

10:45 a.m – 12:00 noon

Rio Oso Groves
15 Pleasant Grove Road
Rio Oso, CA
Map attached

Bains Ranch, 3909 Butte House
Road, Yuba City CA 95993
(100 yards east of Butte House
Road& Township Road
Intersection)
PRESENTATIONS
(same at each location)

Cover Crop Species for Orchards, Fred Thomas Cerus Consulting
Annual Reseeding Cover Crop Performance in Demonstration Trials and Springtime Management,
Janine Hasey, UCCE Farm Advisor Sutter/Yuba counties
Cover Crop Costs, Mark Cady, Community Alliance with Family Farmers
Update on Sutter County Resource Conservation District Cover Crop Project, Larry Lloyd, Sutter
County RCD
SPONSORED BY:

University of California Cooperative Extension, Sutter/Yuba Counties
Community Alliance with Family Farmers

For more information or in the event of rain contact
Janine Hasey (530) 822-7515 or Mark Cady (530) 756-8518 ext. 20.
This event is made possible by funding provided by the California State Water Resources Control Board
If special accommodations are required please contact the Sutter/Yuba UCCE at (530) 822-7515 one week in
advance of the meeting.
The University of California prohibits discrimination or harassment of any person on the basis of race, color, national origin, religion, sex, gender identity, pregnancy (including childbirth, and medical conditions related to pregnancy or childbirth), physical or mental
disability, medical condition (cancer-related or genetic characteristics), ancestry, marital status, age, sexual orientation, citizenship, or status as a covered veteran (covered veterans are special disabled veterans, recently separated veterans, Vietnam era veterans, or any
other veterans who served on active duty during a war or in a campaign or expedition for which a campaign badge has been authorized) in any of its programs or activities. University policy is intended to be consistent with the provisions of applicable State and Federal
laws. Inquiries regarding the University’s nondiscrimination policies may be directed to the Affirmative Action/Staff Personnel Services Director, University of California, Agriculture and Natural Resources, 300 Lakeside Drive, 6th Floor, Oakland, CA 94612-3550,
(510) 987-0096. 1/04

Cover Crops in Orchards Meeting

31ST ANNUAL NICKELS FIELD DAY
THURSDAY MAY 8, 2008
NICKELS SOIL LAB, GREEN BAY ROAD, ARBUCKLE
8:30 am

Registration
Coffee and Danish provided by Farm Credit Services of Colusa-Glenn, ACA

9:00 am

Field Topics:

“Irrigating with Limited Water Supplies “ Allan Fulton, UCCE Farm Advisor, Tehama County
“Best Management Practices to Promote Food Safety” Tim Birmingham, Assoc. Director Industry
Relations –Food Quality & Safety, Almond Board of California
“New Projects at Nickels Soil Lab” John Edstrom, UCCE Farm Advisor, Colusa County
“Almond Replant Problem” Dr. Greg Browne, Plant Pathologist, USDA UC Davis.
“Benefits of Brush Chipping & Shredding in Almonds” Brent Holtz, UCCE Farm Advisor, Madera County
“New Developments in Olive Production” Bill Krueger, UCCE Farm Advisor, Glenn County
“Walnut Pruning, Canopy Development and Yield" Dr. Bruce Lampinen, Pomology Specialist, UC Davis
“Caring for Young Walnut Trees” Janine Hasey, UCCE Farm Advisor, Yuba/ Sutter Counties
12 noon

12:15 Lunch

by reservation to Benefit the Pierce Youth Foundation

Luncheon Speaker- Dave Baker, Blue Diamond Growers “ Current Market Conditions”
Program organized by John Edstrom, Farm Advisor
University of California Cooperative Extension
PCA & CCA credits pending

To REDDING

COLUSA

WILLIAMS

To YUBA CITY
Hillgate Ave.

1 Mile

Wagner

Wildwood Rd.

ARBUCKLE (College City EXIT)

2.3 Miles

N

FIELD DAY

GREENBAY RD.

2.2 Miles
Wildwood Rd.

CALIFORNIA AVE.

County Line Road

County Line Road EXIT
Road 84

MARINE AVE.

I-5

To
Sacramento

LUNCHEON RESERVATION FORM

$12.00/person (Prepaid Reservation)
$15.00/person at the door

Cost:

Please return
this form &
your check
by May 2.

Pierce Youth Foundation
Pierce Youth Foundation
P.O. Box 1349
Arbuckle, CA 95912

Make checks payable to:
Mail to:

Name:
Address:
City:

State:

Phone:
Name(s) of Attendees(s):

Total Amount Enclosed:

Zip:

