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In 2017, high and fluctuating water flows, unprecedented for their duration, passed through
the Sacramento and Feather Rivers. Orchards were hurt by these flows due to direct flooding,
indirect flooding via under-levee seepage, and loss of land through river bank erosion. Many
orchards had standing water from January through mid-May. In other orchards, ditches
overflowed with nowhere to pump water out. Unlike previous years where floods occurred
from levee breaks, such as 1986 and 1997, trees in 2017 had a much longer exposure to
waterlogged conditions. This article details our observations on flooded orchard damage as
of early June, research plans, management considerations, and an update on potential
resources available for flood damaged orchards. For details on flooding damage generalities
and past flood events, please see our article in the 2017 spring newsletter issue, which can be
viewed in 3 parts at www.sacvalleyorchards.com/walnuts.
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By early June 2017, many flooded or waterlogged walnut and peach orchards
exhibited tree death or severe decline, but assessing losses should be delayed until
the end of summer when the extent of damage will be clearer. There may also be
effects seen next year and subsequent years.
Since peach trees start blooming in late February and are very sensitive to wet
conditions, the first peach tree damage was noticed in late March/early April.
Walnut root activity begins in later spring, with waterlogging symptoms appearing in
early May.
Some peach and walnut trees had healthy crowns and roots in the top foot of soil
even though they were leafing out late or had leafed out and died back. These
symptoms were caused by waterlogging of deeper roots where soils were still
saturated. In previous years, flooded trees usually had dead crown tissue and rot of
shallow roots from waterlogging and/or Phytophthora.
In early April, after a peach orchard on heavier soil bloomed and started to leaf out,
shoots began to die (Photo 1). However, some buds (mainly on larger limbs) tried to
push. Once the soil dried out, the trees began to recover (Photo 2). This illustrates
why it is best to wait and leave trees through the summer to more fully evaluate
potential recovery.
Preliminary results show Phytophthora in several locations where we sampled
surface water.
In river bottoms where walnut trees were partially submerged for prolonged periods,
we isolated Phytophthora species from bleeding root and aerial trunk cankers first
noticed around mid-May (Photos 3 & 4).
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In a young Chandler orchard on RX1 rootstock, a third of the orchard had seepage from January to early May,
whereby only the tops of the berms were not submerged. Flooded trees leafed out about a month later than
those not flooded. Some trees are struggling while others are continuing to leaf out and grow (Photos 5 & 6).

Research Plans
Our approach is to study two potential problems of concern: 1) diseases caused by Phytophthora and 2) impact of
waterlogging on the root system.
 We know the “water mold” Phytophthora is found in surface water and infested soils. In May, we sampled
water in the Sacramento and Feather Rivers, in swales of standing flood water in the Feather River bottoms
(Photo 7), and in seepage water from under levees along both rivers for the presence of Phytophthora.
 We sampled several walnut trees with symptoms of aerial Phytophthora and examined the crown and upper
roots on declining trees. We will monitor these sites through the summer and backhoe trees to examine root
systems.
 We will study the impact of long-term flooding from continued seepage on walnut root health and tree water
status.
Management Considerations








Flooded orchards will likely respond to irrigation differently than normal, since root systems are compromised.
In saturated soils, fine roots die, and depending on the extent of flooding, larger roots can die as well. It takes
time for the root system to regain functionality and re-start new fine root production after flooding.
If the water table level below the soil surface drops gradually, trees may be able to continue to produce
functional roots at increasingly deeper levels over time. Initial irrigation could be delayed for some time, as
deeper roots may maintain water uptake.
However, if the soil remains saturated at some level below the surface, the only functional roots may be at a
very shallow depth and irrigation may have to be initiated earlier than normal. In this case, shorter but more
frequent irrigations could help avoid further damage to roots in the upper zone.
o Carefully monitor both soil water levels and tree water status so that the trees can be gradually brought
back to health. Soil based monitoring, using Watermark® soil moisture sensors installed at different
depths, will let you know the level where the soil is saturated as the water level drops, as well as the
amount of water that is being moved up above this level of saturation by capillary rise. Apply enough
water to bring the soil to field capacity to enable plant water uptake from the upper soil, but avoid
prolonged periods of saturation that may damage roots. It is easy to saturate the soil, particularly when
the water table is close, so irrigate judiciously, ideally using both soil moisture monitoring and plant
pressure chamber data to aid in determining irrigation duration and frequency.
Do not initiate irrigation until pressure chamber measurements show trees are 2-3 bars below the fully watered
baseline (more dry) and only irrigate enough to bring the trees back up to about 0.5 to 1 bar below the baseline
by applying short sets of irrigation.
It is not a good idea to prune or fertilize trees after flooding. Pruning will reduce both carbohydrate reserves
and leaf area, while fertilizer applications may mostly go to waste and delay or damage root production. The
best approach would be to wait, and let the tree adjust to the altered environmental conditions while managing
irrigation as described above to avoid further damage to the root system.

Potential Resources for Orchards Damaged by Flooding
We still don’t know fully which programs are available and who will qualify for what programs. For more complete
summaries of the resources available below and how to report tree damage visit:
http://www.sacvalleyorchards.com/blog/almonds-blog/resources-for-flooded-orchards/
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1- Farm Service Agency (FSA)
All the programs available through the FSA can be accessed at https://www.fsa.usda.gov/
Contact your local office for program details and deadlines to qualify. Note that to qualify for FSA
programs, dead trees from 2017 flooding/seepage need to be left in orchards for loss assessments that
will be conducted later this summer.
Tree Assistance Program (TAP)
https://www.fsa.usda.gov/Assets/USDA-FSA-Public/usdafiles/FactSheets/2015/tap_fact_sheet_oct_2015.pdf
The TAP provides financial assistance to eligible nursery and tree crop growers to rehabilitate or replant
eligible trees or vines lost by natural disasters. To qualify, there must be more than 18% (15% + normal 3%)
mortality loss in an orchard block. Final date to submit an application and supporting documentation is 90
days after the disaster event or the date when the loss is apparent.
Emergency Loan Assistance
A program which provides emergency loans to help cover production and physical losses in counties declared
as disaster areas by the President.
Emergency Conservation Program (ECP)
ECP provides emergency funds for cost sharing with farmers to rehabilitate farmland damaged by flooding.
This program will not apply to orchards inside the levees.
2- County Assessor
The Revenue and Taxation Code allows reassessment of property damaged by misfortune or calamity. If there
is at least $10,000 worth of losses of tree value currently on the tax roll, you can obtain a claim form from the
Assessor’s office.
3- Tree loss calculators based on UCCE cost studies through Agricultural & Resource Economics at UC Davis.
When an individual tree or vine is destroyed in an orchard or vineyard due to natural causes, vehicle accident,
shaker damage, or other causes such as flooding, the link below provides workbooks on specific crops to
calculate the value of a single tree or vine lost to any cause taking into account the loss of future income. There
are two worksheet versions: "With Replanting" and "Without Replanting”.
https://coststudies.ucdavis.edu/tree-vine-loss/

Photo 1. Peach collapse from waterlogging taken April 5, 2017.
Photo 2. Same orchard on June 1, 2017 with new shoot growth
after soil dried out.
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Photos 3 & 4. Bleeding cankers associated with aerial Phytophthora on a river bottom walnut tree (taken on May 23,
2017).

Photos 5 & 6. Late leaf out of waterlogged Chandler on RX1 rootstock. The tree on the right appears to be recovering
as soil dries out (taken on May 23, 2017).
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Photo 7. Walnut in foreground collapsed in a
swale of flood water that we sampled
(background) in the river bottom (taken on
May 23, 2017). All photos taken by Janine
Hasey.

Peach harvest timing
Peach harvest can be predicted fairly accurately by the temperatures those first 30 days following bloom. Other factors
such as weather near harvest, soil, tree nutrition, and water status can also have some effect on harvest date. On the
average, we accumulate about 6000 growing degree hours (GDH) during the first 30 days after bloom. We had some
temperatures following the March 10th full bloom in the upper 70’s/low 80’s and again in the beginning of April
resulting in a GDH30 of 7,315. This would predict a slightly early harvest date. However, temperatures have been
fluctuating and as of June 21, we are in a prolonged heat wave which could affect 2017 harvest start date.
Table 1. Full bloom dates and growing degree hours 30 days after bloom using the Sutter County Verona CIMIS
weather station for 2013-17. Prior years were calculated using the Nicolaus CIMIS station except in 2012. The table
also includes the general harvest timing from 2005-2016 and the prediction for 2017.
Year

2017

2016

2015

2014

2013

2012

2011

2010

2009

2008

2007

2006

2005

Full
Bloom

Mar
10

Feb
26

Mar
6

Mar
11

Mar
13

Mar
8

Mar
14

Mar
12

Mar
16

Mar
10

Mar
9

Mar
14

Mar
3

GDH30

7,315

6,352

7,955

6,510

7,397

4,621

4,963

5,060

6,117

5,548

7,420

4,375

6,153

Later
than
normal

Later
than
normal

Slightly
later than
normal

Normal

Early

Very
late

Normal

(Colusa)

Harvest
Timing

Predict
Slightly
Early

Early

Very
early

Slightly
early

Early

Later
than
normal
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Sizing Peach Fruit
The rate of early fruit development is very dependent on the weather; the warmer the weather, the faster the fruit
develop with a demand for carbohydrates 5 to 10 times higher than during a cooler spring. Anything limiting
carbohydrate accumulation by the fruit can ultimately lead to smaller fruit. During cool springs, fruit takes much longer
to develop and there is more time to accumulate necessary carbohydrates for fruit development and to obtain larger
size. When thinning peaches, sizing peach fruit is generally more difficult when GDH30 days after bloom are above
6,000 whereas it is generally a better fruit sizing year when springtime temperatures are cooler and GDH30 is below
6,000. Table 2 compares size and harvest timing of years with similar GDH30 as in 2017.
Table 2. Reference date, size, and harvest date comparison of years with similar GDH30.
Year

GDH30

Reference Date (RD)

RD + 30 days
(Loadel, mm)

1st Loadel pick
(Yuba/Sutter)

2017

7,315

May 18

45.5

?

2013

7,397

May 17

43.8

July 3

2007

7,420

May 13

46.4

July 5

Updated Peach Cost Studies
The Cling Peach cost studies for Extra-early and late harvested peaches were updated. They can be accessed at
https://coststudies.ucdavis.edu/current/commodity/peaches/.
1) Sample Costs for Processing Peaches - Late Harvested Varieties
Region: Sacramento and San Joaquin Valley
Year: 2017
Conditions: Processing (Cling and Freestone). Late Harvest.
Establishment and Production
2) Sample Costs for Processing Peaches - Extra-early Harvested Varieties
Region: Sacramento and San Joaquin Valley
Year: 2017
Conditions: Processing (Cling and Freestone). Extra-early Harvest.
The cost study program is funded by the UC Agricultural Issues Center and UC Cooperative Extension, both part of the
UC Division of Agriculture and Natural Resources, and the UC Davis Department of Agricultural and Resource
Economics.
For additional information or an explanation of the calculations used in the studies, contact Jeremy Murdock at the
Agricultural Issues Center, at (530) 752-4651, Janine Hasey, UC Cooperative Extension advisor for Sutter/Yuba
counties, at (530) 822-7515, or Roger Duncan at (209) 525-6800.
ANR NONDISCRIMINATION AND AFFIRMATIVE ACTION POLICY STATEMENT FOR UNIVERSITY OF May, 2015. It is the policy of the University of California (UC)
and the UC Division of Agriculture & Natural Resources not to engage in discrimination against or harassment of any person in any of its programs or activities (Complete
nondiscrimination policy statement can be found at http://ucanr.edu/sites/anrstaff/files/215244.pdf). Inquiries regarding ANR’s nondiscrimination policies may be directed to Linda Marie
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