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Irrigated Agriculture in California

2nd-Snowiest Season On Record

(all-time record: 812 inches in 1952,
257% of average)

Snowpack: Runoff and GW Recharge
Precipitation: Soil moisture, runoff,
GW Recharge(wet years)

End of winter snowpack levels in the Sierra Nevada mountain range from 2020 through 2023. (NASA)
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Water Supply & Water Demand

A Water Supplies
- Mostly in North
- Mostly during Wet Season

A Water Demands
- Mostly Central and South
- Mostly during Dry Season
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Less water for agriculture (2023 floodings are not normal, last similar floodings were back in 1982-83)
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GW SustainabilityHalt overdraft, balanced levels of pumping and rechargés (by 20462042)
Actions neededReduce demand, improve irrigation efficiency, GW Rechasie,
Mid-summer deficit irrigatiorr Alfalfa

CALIFORNLIA DEPARTMENT OF

WATER RESOURCES

Water Basics What We Do Programs Work

Home Programs Groundwater Management SGMA Groundwater Management

SGMA Groundwater Management

On September 16, 2014, Governor Jerry Brown signed into law a three-bill legislative package, composed of AB 1739
(Dickinson), SB 1168 (Pavley), and SB 1319 (Pavley), collectively known as the Sustainable Groundwater Management Act
(SGMA). For the first time in its history, California has a framework for sustainable, groundwater management - “management
and use of groundwater in a manner that can be maintained during the planning and implementation horizon without
causing undesirable results.”

SGMA requires governments and water agencies of high and medium priority basins to halt overdraft and bring groundwater
basins into balanced levels of pumping and recharge. Under SGMA, these basins should reach sustainability within 20 years of

implementing their sustainability plans. For critically over-drafted basins, that will be 2040. For the remaining high and
medium priority basins, 2042 is the deadline.

: : UNIVERSITY OF CALIFORNIA
Source: California Department of Water Resources Agriculture and Natural Resources



Groundwater Recharge and Full/Deficit lrrigation
Practices on Alfalfa

UC Kearney Agricultural Research and Extension Center, Parlier, CA

- Alfalfa treatments:
- Intermittent Groundwater Recharge on alfalfa2Xlooding events/week (JaApril)

- Full irrigation (standard practices): Marddovember (2 irrigations per cutting)
- 7- 8 cuttings

- Deficit irrigation: MarchAugust (2 irrigations per cutting)
- Implement deficit irrigation after August cutting to conserve water
- 5-6 cuttings

- Study period: 2012022 replicated study on 12 borders{?"d, 39 and 4" year stands)

UNIVERSITY OF CALIFORNIA
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Trial layout and design at UC Kearney Ag Center
(KARE)

Lo BLOCK | | BLOCK 11 | BLOCK 111

|=<™16.46 m>)

Summer
Treatments

250 ft

Winter

Treatrnents No Flood | No Flood

- 181 m -- : -
&< Watermark sensors

© Oxygen sensors

'RNIA
purces



Intermittent Groundwater Recharge on Alfalfa

UC Kearney Agricultural Research and Extension Center, Parlier, CA

2019 feasibility study on selected bordersg
3dyear alfalfa stand

2020, 2021, and 2022 replicated study o
12 borders
2nd 349 and 4" year alfalfa stand

Soil: Hanford sandy loam

Drainage class: Well drained
~| Capacity of the most limiting
\ Iayer to transmit water

\ “'Ksat High (1.98 to 5.95 irir)

Map Unit Symbol Map Unit Name Acres In AQI Percent of ADI

He Hanford sandy loam 58 10.2%

Hy Hanford sandy loam, silty 13 15.2%
substratum

Hm Hanford fine sandy loam 12 14.6%
Totals for Area of Interest B4 100.0%( °




Surface lrrigation and Groundwater Recharge on alfalfa
(2020 2021 and 2022)

Irrigation treatments during the growing season (Apldvember, 2019, 2020,2021 and
2022):
- Fullirrigation and Deficit irrigation after August cutting
GW recharge treatment: Intermittent winter flooding (1 day/week 2019 and 2020,
2 days/week in 2021 1 day/week 2022) and no floodlng
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Surface lrrigation Efficiency

Applied water = Root zone storage + runoff + deep percolation

Root zone storage (A)

L

, Subsurface Surface runoff (B)

Deep percolation (C)

Application Efficiency (AE)= A/(A+B+C)

To achieve higher efficiency, reduce B and/or C

UNIVERSITY OF CALIFORNIA
Agriculture and Natural Resources



Intermittent Groundwater Recharge on Alfalfa

One low flow (Q) and long (T) surface irrigation event per week (Jarmpril)
Applied water = Root zone storage + runoff + deep percolation

Root zone storage (A ETo

(between recharging eve)ts

d

Surface runoff (Bx O
Subsurface

Deep percolation (C)

Groundwater Recharge Efficiency = C/(A+B+C)

To achieve high GW recharge efficiency, eliminate B and minimize A

UNIVERSITY OF CALIFORNIA
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Tule Technologies (surface renewal) O&l)Yor fully irrigated and
deficit irrigated alfalfa (2012021)
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on Water Applied (in)

Irr

Surface Irrigation and Groundwater Recharge on alfalfa (2089year stand)

- Utilization of existing surface irrigation systems on alfalfa for GW rechargg. X 5
L) G2 McékseSS]T NBOKIFNHS gAGK AYUISNNYAGOSYOD FtEt22RAY3
- O, levels in rootzone above theitical 5%meeded to maintain healthy root system
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Surface Irrigation and Groundwater Recharge on alfalfa (20209 year stand)

- Continuous flooding: reachesPo Q level in 57 days
- Recovery time (after termination of floodinggcovery time 24 days
- Soil specific factors, also consider temperature
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Surface Irrigation and Groundwater Recharge on alfalfa (2020 year stand)

- Utilization of existing surface irrigation systems on alfalfa for GW recharge.

L) G2 MoékeSS]T NBOKIFNHS gAGK AYUISNNYAGOSYOD FEt22RAY3
- O, levels in rootzone above theitical 5%meeded to maintain healthy root system

Data from UC Kearney Research and Extension Center 82Mche2 ¥ NB OKIF NBHS Ay wmn A NN

Flood Event
Average of O2 Sensors Across Treatments W Flood Even

Applied water (in)

25 —— Middle Flood
West Flood
East Dry
20 ;
Middle Dry
A B
') F'" ‘ f ——— West Dry
| f‘ i " L
| : ! ’ "V/ um I“
‘ { “" “I I N
ll J,l Q
‘ S
10
5% Q
L T T U A - Ievel
5
S PP PP PP PP PP PP S P D O > EE
\”\”\”\’”\”\”\”\”\\\\\\\”\”\’”\”\”\”\”\”\”\”\\\\\\”\”\”\”q\”\”\”\”
,1/\’\/'\’ q/\’\?’ ’L\'@ »\'\//\ '1,\\9 q/\'\«\’ ,\/\’1’3’ ,»\'f? ,‘/\'{«\ ,\/\’\?’ o, \b( \(<> \cb %\’\9 ,b\'\’)’ ,))\'\/b‘ %\'\/b ’b\,\ib %\’\9 ,b\'\r)’ o)\'\«b‘ \’\io ,b\’l‘/b ,,)\”)Q \\’ \0’ \<° \/\ \% \\’ b‘\'\?’ v\'\f’ b‘\\' b‘\@ b‘\’\/\’ b‘\’{/”

Axis Title




Surface lrrigation and Groundwater Recharge on alfalfa
(2021)

- Utilization of existing surface irrigation systems on alfalfa for GW recharge. L
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Surface Irrigation and Groundwater Recharge on alfalfa (2024 year stand)

Deficit irrigation on selected borders after Aug. 2021 cuttings
Flooding events on selected borders

2021 Average Alfalfa Yield Comparison between Treatments

April June July August September

UNIVERSITY OF CALIFORNIA
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Forage nutritional quality (minimal impact on

hay quality)
Year Treatmenty NDF | CP (%)| ADF (%) |Lignin (%)
Full 34.8 | 24.3 28.9bc 5.5
2019
Deficit | 34.1c | 23.8 27.8 5.4
Full 33.2¢ | 25.6 28.1oc 5.4p
2020
Deficit 32.9 | 25.R 27.6 5.4
Full 3& 26.12 29.P 7.3
2021
Deficit 37. R | 25.% 29.4pb 7.2

* Means with the same letter in a column are not significantly

different at theP = 0.05 level
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Managing Water and Nitrogen in a Wet Year

Grower Challenges and Opportunities RN

Impact of flooding on cropping system and
nitrogen management

iz

=

Can you apply nitrogen on a ey
Flooded field in April?

= g -

Kings River 19883 flooding
Kings River March 30, 2023 UNIVERSITY OF CALIFORNIA
Source: Brady Hold¢UC Kearney REC). Agriculture and Natural Resources




Managing Water and Nitrogen in a Wet Year

Grower Challenges and Opportunities

How did the additional water from flooding

or increased precipitation affect your
operation and management practices? = , « @2

Tomato?

Ducks Floating in Fields and Orchakisarney REC 2/27/2023

Source: Brady Hold€UC Kearney REC). UNIVERSITY OF CALIFORNIA
Agriculture and Natural Resources



Managing Water and Nitrogen in a Wet Year

Grower Challenges and Opportunities

Flooding impact on new almond plantings
Lost trees due to flooding? Sep._ 2023 Sep. 2023

Feb. 2023
e

Almond + bare alleys with flood Almond + Alfalfa with flood

UNIVERSITY OF CALIFORNIA
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How can we help growers be better equipped to deal with
future wet weather years?

Alfalfa and soil health in wet years
Al in GW Recharge (UCANR, UCR, UCM)
- When to flood and for how long?
- Factors to consider:

Soil moisture, temp., O,, other factors
KARE 2023 Al results (soll specific, crop)

- Flooding events every 4 days (alfalfa)

- Recovery period: 3-4 days (alfalfa)

- Q and T estimated by DRL (Al)
- Temp. (Jan-Jun flooding) Feb. 2023
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