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Article 1: New Stem Water Potential Calculator Available Online

Curt Pierce, UCCE Irrigation and Water Resources Advisor, Glenn, Tehama, Colusa, and
Shasta Counties

If you are using a pressure chamber or FloraPulse sensors to manage your orchard
irrigations, you may be interested in our new online tool for stem water potential (SWP)
measurements. Currently, most folks utilize tables previously developed and published
by UC to determine baseline SWP values. These values are determined not only by
crop, but temperature and relative humidity (RH) at the location where SWP samples
are being taken. Once you cross-reference your temperature and RH on the
appropriate table, you can determine the baseline value for that sample and compare
the SWP from the pressure chamber to it to determine if it is time to start irrigating.

Now, we have created an online calculator that you can use instead of the tables. To
use it, simply 1) select your crop, 2) enter the temperature and RH, and 3) enter the
SWP reading you get from your sample. The tool will output both the baseline value,
and your sample’s deviation from it. In the example shown in the screenshot (Figure
1), we had a pressure chamber reading of -7 bars, and a baseline of -5.7 bars. The
deviation from baseline is -1.3 bars, so the tool displays that your pressure chamber
reading is 1.3 “bars below baseline.”

You can find much more information on SWP such as the tables and calculator,
along with articles on how to interpret results, at
https://www.sacvalleyorchards.com/irrigation-mgmt/stem-water-potential.



https://www.sacvalleyorchards.com/wp-content/uploads/2025/03/UCCE_SWPbaseline_Farenheit.pdf
https://www.sacvalleyorchards.com/swp-baseline-calculator-tool/
https://www.sacvalleyorchards.com/irrigation-mgmt/stem-water-potential.
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SWP Baseline Calculator Tool

Crop @ Walnut O Almond O Prune

Air temperature (F): 96

<>

Air relative humidity (%): 20

<>

Your pressure chamber reading

(a negative value in bars): ~ 7.0

<>

Baseline (bars): [.5,7 ‘

Bars below baseline: ‘1,3 ‘

Calculate

- 4

Figure 1. The new online SWP calculator provides both baseline and bars below baseline values
for SWP samples provided with temperature and relative humidity data.
https://www.sacvalleyorchards.com/swp-baseline-calculator-tool/

Links:

SWP Tables

https://www.sacvalleyorchards.com/wp-
content/uploads/2025/03/UCCE_SWHPbaseline Farenheit.pdf

Online SWP Calculator
https://www.sacvalleyorchards.com/swp-baseline-calculator-tool/

Article 2: Drip Irrigation Calculations for a Small Farm/Garden with
Bed and Tree Crops

Hardeep Singh, UCCE Local Food Systems Advisor
Gerry Spinelli, UCCE Production Horticulture Advisor

This article will help you with calculating the irrigation system runtime for various types
of crops, including bed crops, trees, and vines, within the same irrigation system on a
smallfarm or garden. Most of the irrigation water recommendations areininches and one
acre-inch is the volume of water that could cover an area of one acre to a depth of one
inch, comprising approximately 27,000 gallons of water. Therefore, it becomes a
challenge to determine how long to run your system just based on an inch unit. To
calculate the run time of your system, you would need to find the application rate of your
drip line.

This article will walk you through the steps to calculate the run time of your system based
on an inch recommendation. To calculate the application rate of a drip line you will first


https://www.sacvalleyorchards.com/swp-baseline-calculator-tool/
https://www.sacvalleyorchards.com/wp-content/uploads/2025/03/UCCE_SWPbaseline_Farenheit.pdf
https://www.sacvalleyorchards.com/wp-content/uploads/2025/03/UCCE_SWPbaseline_Farenheit.pdf
https://www.sacvalleyorchards.com/swp-baseline-calculator-tool/

Page 4

need to find its flow rate. Flow rate is typically specified by the manufacturer on the

product labelin (%) of tape.

Alternatively, the application rate can be calculated from the emitter discharge rate by
sampling the emitters. Also, over time, emitters may clog and have a different discharge
rate than reported by the manufacturer. Therefore, the best way to measure the emitter
discharge rate is to go out into the field and measure it. Please follow the instructions
below to calculate the emitter discharge rate, flow rate, system application rate and
runtime:

1. Clean and backflush the filters, flush the main and lateral lines, and ensure
pressure is relatively uniform and within the range recommended by the
emitter/tape manufacturer across the system.

2. Sample atleast 25 or more emitters per acre or anirrigation block to obtain reliable
results.

3. Make sure to collect samples from any location that may have a different discharge
rate, for example, high or low elevation locations or known areas of high or low
pressure.

4. Use any short container to collect the discharge for 5 minutes from each emitter
sample and then measure the volume of water collected in millimeters (ml) with
the help of graduated cylinder.

5. Now, convertthe ml of water collected per 5 minutes into an emitter discharge rate
in gallons per hour (gph) using the following formula:

ml of water collected in 5 minutes
315.4

= Emitter discharge rate (gph)

Volume of water | Emitter discharge

Sample No. collected (ml) rate (gph)
1 180 0.57
2 160 0.51
3 160 0.51
4 150 0.47
5to 25 140...... 0.44......

Average 158 0.50
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6. Find the spacing (inch) between the emitters on a drip tape for bed crops, and for
tree/permanent crops, divide the tree-to-tree spacing by the number of emitters
per tree and use that number as the emitter spacing (inch).

7. Now, calculate the flow rate (%) as follows:

Emitter discharge rate (gph) = 20

emitter spacing (inch)

gpmy 0.50 = 20
Flow Rate (100ft) = 12
. . . L gpm
Assuming a spacing of 12-inch, this yields a flow rate of 0.83 (_100ft)

8. With the flow rate determined; you can now calculate the application rate of the
system as follows:

Avplicati X (inch)
pplication rate hour

flowrate * 1 * 11.55
center to center bed width or row to row spacing for tree crops (inch)

inch) _ 0.83 = 1 % 11.55 — 027 inch
36 " hour

Applicati t (
pplication rate |;——

The result represents the amount of water delivered by the system in an hour, in
inches. Now, if you know the recommended water usage in inch, you can calculate
the total run time of your system to meet the recommendation.

9. Please account for the system emission uniformity as well, 90% distribution
uniformity is considered good. To calculate and find more information about
emission uniformity please follow: https://cetulare.ucanr.edu/files/82036.pdf

10. Let us assume the water recommendation for a particular crop is 1 inch per week.
The total run time of the above system can be calculated as follows:

. recommendation in inch
Runtime = *

60

application rate

Run time = 0—;7 * 60 = 222 minutes or 3 hours and 42 minutes


https://cetulare.ucanr.edu/files/82036.pdf
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You may also contact your local University of California Cooperative Extension Office or
USDA NRCS office for irrigation system evaluation or system efficiency tests.

References

Spinelli Gerry, Cahn Michael. “How to Estimate the Application Rate of Drip and Sprinkler
Systems.” n.d. ANR Blogs. Accessed April 11, 2024.
https://ucanr.edu/blogs/blogcore/postdetail.cfm?postnum=25303.

Peacock Bill, Handley Dale. “Drip Irrigation Must Apply Water Uniformly to Be Efficient.”
University of  California  Tulare County  Cooperative Extension, n.d.
https://cetulare.ucanr.edu/files/82036.pdf.

Article 3: Unusual Winter Weather 2025-2026

Kosana Suvocéarev, Associate Professor of Cooperative Extension and Biometeorology
Specialist, Biometeorology Lab, UC Davis

Jose Ignacio Salazar, Graduate Student Researcher, Biometeorology Lab, UC Davis

Giulia Marino, Associate Professor of Cooperative Extension and Orchard System
Specialist, Tree Systems Lab, UC Davis

Paula Guzman-Delgado, Professional Researcher, Tree Systems Lab, UC Davis

Winter rainfall

California growers may be facing increased water stress and reduced chill accumulation
- a unique and concerning combination. Rainfall amounts this winter were around
average in the Sacramento Valley, but their temporal distribution was uneven. Frequent
fog events fortunately acted as a humid blanket over much of the Central Valley.

The distribution of precipitation between rain and snow has been concerning due to
persistently high winter temperatures and summer-like conditions in March. Snow
accumulation continues to decline under these warmer conditions. This is particularly
important given that the California Department of Water Resources estimates that
snhowpack accounts for about 30% of the state’s water storage. Fortunately, state water
managers were able to store above-average volumes in reservoirs.

Water balance

Looking at long-term data for the Sacramento Valley (CIMIS station #6 in Davis), 30-year
winter (November 1-March 31) trends in evapotranspiration (PM ETo) and precipitation
(PcP) indicate that there used to be a greater water surplus (PM ETo - PcP). However,


https://ucanr.edu/blogs/blogcore/postdetail.cfm?postnum=25303
https://cetulare.ucanr.edu/files/82036.pdf
https://biomet.ucdavis.edu/
https://treesystemslab.ucdavis.edu/
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current trends are converging toward increasing water deficit, punctuated by extreme
precipitation events - often referred to as hydroclimatic whiplash.

The winter of 2025-2026 had slightly lower than average precipitation and near-average
evapotranspiration, resulting in a modest surplus (approximately a 2-inch difference).

Winter Totals (PM ETo vs Pcp) — Sacramento Valley
Window: 11-01 to 03-31 | 30-yr block: 1995-1996 to 2024-2025 | 2025-2026 included (complete season)
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Figure 1. Comparison of cumulative winter (November - March) precipitation and Penman
Monteith reference evapotranspiration (PM ETo) from the CIMIS station #6 (Davis; Yolo) over
a 30-year period. The winter period is based on data from November 1, 1995 to March 31,
2026.

Winter storm events can deliver substantial rainfall. However, when precipitation is not
evenly distributed over time, large short-term inputs may provide limited benefit and can
even contribute to flooding. In California, much of the winter water supply comes from
atmospheric rivers, typically arriving as multi-day rain or snow events.

If fog-forming conditions follow rainfall, there is a greater opportunity for moisture to
infiltrate in the soil and potentially recharge aquifers. Conversely, if clear, sunny, and
warm conditions follow a storm, soil moisture can be rapidly lost to the atmosphere
(evapotranspiration) or runoff, shortening the window for infiltration.

Some growers experimenting with winter cover crops in this region may have benefited
from increased rainwater infiltration into the soil, improving root-zone moisture storage.
These conditions may also support opportunities for managed aquifer recharge. Our
research on cover cropped orchards in San Joaquin Valley shows that cover crops may
increase soil moisture without increasing the evapotranspiration (Flynn et al., 2025)

Temperature-wise, our studies of cover crops in orchards in the San Joaquin Valley show
that they can lower nighttime temperatures compared to bare soil orchards. However,
we still lack conclusive results on how these systems affect frost risk under different
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conditions and if there is a way to protect against the frost using irrigation over the cover
cropped orchards.

Significance for chill accumulation

Despite a winter that felt humid and foggy, suggesting favorable chill conditions, the data
tell a different story. Chill accumulation this season was below average compared to
typical years (Figure 2).

A key factor was the delayed onset of chill accumulation, with little to no chill recorded
until mid- to late November. Once accumulation began, it progressed relatively quickly
due to persistent fog. However, an unusually warm spring brought this process to an
abrupt halt as early as mid-February. Since then, little to no additional chill has
accumulated in most regions, resulting in one of the lowest totals in recent years.

Cumulative Portions
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Figure 2. Chill accumulation (Cumulative Portions using Dynamic model
https://fruitsandnuts.ucdavis.edu/chill-calculator) for past 6 winters at CIMIS station #222
(Gerber South; Tehama); data downloaded on April 8, 2026. The thicker line corresponds to
this season’s chill accumulation.

When looking at chill accumulation from the tree’s perspective rather than relying solely
on air temperature, the situation appears even more limiting. Estimates based on tree
temperature indicate that the pace of chill accumulation slowed earlier, but declined
significantly later in the season (Guzman-Delgado et al., 2025). In particular, the southern
San Joaquin Valley showed very little tree chill accumulated after the second half of
January (see the TreeChill calculator at https://ucanr-igis.shinyapps.io/cherrychill/). This
occurs because, under high solar radiation, tree tissues can become warmer than the
surrounding air, reducing the trees' actual chill. Using this approach, there are estimated
differences of more than 10 chill portions; for example, about 60 chill portions based on



https://ucanr-igis.shinyapps.io/cherrychill/
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air temperature compared to roughly 50 when calculated using tree temperature. This is
the largest discrepancy observed in recent years.

These observations highlight an important and still unresolved question: not all chill may
be equal. The timing of chill accumulation, whether early, mid, or late in the season, may
be playing a critical role in dormancy release and blooming. Admittedly, this remains an
active area of research.

Finally, while chill accumulation often receives the most attention, it is important not to
overlook the role of heat. Although warm conditions are necessary to bring trees out of
dormancy, elevated temperatures during bloom and fruit set can negatively affect bud
viability, pollination, and fruit retention, ultimately contributing to yield losses.

Conclusions

Winter temperature, precipitation, fog, and frost events all play important roles in
perennial crop production. However, their timing and duration are often more critical
than individual events. This past winter was characterized by frequent fog and elevated
temperatures, which contributed to reduced soil moisture, chill accumulation and
snowpack.

While management practices such as cover cropping and soil moisture conservation may
help buffer some of the winter weather variability, their effects on orchard microclimate
and frost risk remain site-specific and require further study. At the same time, limitations
in weather forecast accuracy beyond a 14-day window continue to make long-term land
and crop management decisions challenging.
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Quarterly Groundwater March 2026
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Article 5: DWR Groundwater Technical Support

DWR’s URCTA Program offermg

Groundwater
Technical
Assistance

ForUnderrepresented Communities, California Tribes
and Small Farmers in SGMA regulated basins

Did you know Services the URCTA can provide include,
there are free groundwater but are not Uimited to:
technical assistance services o Analysis of groundwater conditions,
available to small farmers and inmerference, impact (for depletion, land
underserved communities to subsidence, groundwater dopendent eCosystem
SUPPON Proundwater supply depletion, etc.), and water qualty
and water quality challenges?

o Analysis of long-term water supply demand, and
What we offer 233:5NCe with 1aCLtating water transiers, g oundwater
Theough the State of Califoenia sustanability mattors, water woll and pump ropairs
Department of Water Resources’” o Design of water systems (supply, production,
Underropresented Communities, distribution, treatment, and storage,
Tribes and Small Farmers including fee flow roquirements)
groundwater technical assistance
(URCTA) Program you can get o Preparation and submattals of relevort
help to evoluate grouncdwater applications, project plans and specifications,

SUpPly and Water Qualiny issues. equipment and system trainings

More about groundwater technical assistance:
I you O your comimunity is interested, or aware of others who may benefie,
and would Lis 10 lsarn more, we would ke 10 schedule 8 call to connect
with you. Please contact YRCTA@water, ca g0y or [Rray@dudek com

More on URTCA 1o cotain more information about

the program and services available visit URCTA Program Page:
https://water.ca.goviurctaprogram oscan this QR code.
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Article 6: Resources

Weekly Evapotranspiration (ET) Report (view, request, tutorials):
https://www.sacvalleyorchards.com/irrigation-mgmt/2026-et-report-
current/

Northern Sierra Precipitation 8-Station Index:
https://cdec.water.ca.gov/reportapp/javareports?name=PLOT_ESI.pdf
Major Water Supply Reservoirs Current Conditions:

https://cdec.water.ca.gov/resapp/RescondMain

Resource Conservation Districts (RCD) Mobile Irrigation Labs — provide free
irrigation system evaluations (application rate, distribution uniformity, etc.)
https://www.sacvalleyorchards.com/irrigation-mgmt/mobile-irrigation-
labs/:

« Glenn, Tehama, Butte, and Shasta Counties- Kevin
Greer, kevin@tehamacountyrcd.org or 530-727-1297

o Yolo, Colusa, Sutter, and Yuba Counties- Conor
Higgins, higgins@yolorcd.org or 530-661-1688 ext. 4

« Solano County- Kevin Young-Lai, kevin.young-lai@solanorcd.org or
707-678-1655 ext. 123

o Sacramento County- Chris Timmer, chris@sloughhousercd.org

More articles, information, and resources on NSV water available at

sacvalleyorchards.com
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