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Alfalfa Production

Figure 1. Alfalfa Production (dry tons/year, hay, greenchop, haylage)
- 2012 USDA Ag. Census
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U.S. Drought Monitor November 22, 2016

W {Released Wednesday, Nov. 23, 2016)
e St Valid 7 a.m. EST

Intensity:
D0 Abnormally Dy
D1 Maderate Drought

D2 Severe Drought
- D3 Extreme Drought
- D4 Exceptional Drought

The Drought Monitar focuses aon broad-scale
condittions. Lacal conditions may vary See
gocorpanying text summary for forecast
Satements.

Author:

Richard Heimn
MCENNOAA
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U.S. Drought Monitor May 29, 2018
We St (Released Thursday, May. 31, 2018)

Valid 8 a.m. EDT

Intensity:
DO Abnormally Dry

01 Moderate Drought

ry

‘} D2 Severe Drought
- D3 Extreme Drought
- D4 Exceptional Drought

The Drought Momifor focuses on broad-scale
conditions. Local conditions may vary. See
accompanying ftext summary for forecast
statements.

Author:

Anthony Artusa
NOAAMWSMNCER/CPC
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Groundwater Challenge in the Central Valley
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Groundwater storage change over CV (GRACE)

Water year

Xiao et al. Apr. 2017




Impetus:

Periodic droughts — water supply
limitations

\Water transfers to other uses
Competing crops
Cities
Environmental (regulatory)

Irrigationimanagementisiaimajor,
lImitingifactorsforyield

Distributioniuniformity, timing
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Why Subsurface Drip (SDI)? (tomato story)
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Overall Objectives

Is Subsurface Drip Irrigation (SDI) a
viable strategy for western alfalfa
producers?

Can Alfalfa be partially irrigated to

achieve water.savings and
economically-viable yields?

Arethere specificvarieties thatsare
moresulteditowwater, deficits?

ISSUEeSIoitechnigue (Spacing, etc)
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Activities

Breeding of Varieties under drought (NMSU)
Variety X water deficits (UC Davis)

SDIvs. Flood (UC, Fresno Co.)

VWorKing with farmers (=30 Farm Visits) —

SDlalfalfa (CA, AZ)

Field Days, Farmer.lraining programs,
Irrigation Workshop (CA; AZ; NV)

Grad Studentitraining (CA; NMSU)
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Irrigation Treatments

10020 of ET, (guided by K.) Applied

75%0 of ET. (full, then sudden cutoff
at 7520 of seasonal EI ) - July

7o%0 of Eilg (fullyirrigated to mid-

season; then 5026 of Eilg)

5020 ofiEjlg (fullyarrigated tomid-
Season, thenicutofh) ="Jdune
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Irrigation Treatments

Applied Irrigation
2015
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Results

Average Yield Per Irrigation Treatment
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Results (cum. t/a)

3 Season Totals - Response to Irrigation Treatments
CUMULATIVE YIELD - UC DAVIS TRIAL (2015-2017) t/a

Variety
NM14GTAF
AFX149092

CUF 101
NM14ALWLHQ
NM14BM1008251
AFX148091

SW10

S8421S

Artesian Sunrise
NM14MLLS2
NM14MALHS3
HybriForce 2600
NuMex Bill Melton
NM14BMHS1
R510Hg812dt

Mean
Percentage of Full:
F test:

0 N NN O O

1

o

Ul OO NN OO O OO N O

Fall Dormancy 50% Cutoff

24.47
24.50
22.86
23.48
22.03
23.33
24.34
24.09
20.31
21.37
20.95
19.92
22.25
21.30
17.45

22.18
90%

VAR (**), IRR (**); VAR X IRRIG (n.s.)

24.79
26.75
24.95
25.41
23.48
25.61
24.28
25.09
23.38
21.24
22.70
21.91
22.55
21.19
18.73

23.47
95%

LSD 12.408
CV. 7.7%

75% Continuous 75% Cutoff

28.97
26.76
25.47
27.01
23.14
26.45
28.00
26.19
22.21
25.13
22.09
23.32
22.82
22.44
20.78

24.72
100%

29.16
28.76
26.28
26.09
25.91
25.79
25.26
25.20
24.30
23.62
23.24
21.93
21.70
21.60
21.0¢




Average Yield Per Cut - 2015 Season
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Average Yield Per Cut - 2016 Season

THLLID
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Average Yield Per Cut - 2017 Season
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End of trial

75% (Contihuous Deficit) | 50% (Cutoff)
(Oct. 16, 2017 Davis, CA)
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What traits may be
Important?

High overall yields under: full irrigation
Early season yields

Stand Survivaliunder, drought

Deep roots teG acCess deep moisture

Shutting downiduring droughts(even
WIthimoisture)
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Kearney Trlal (Fresno)
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- Figure 6: Seasonal dry matter yield (t/acre) and water -

productivity (t/acre-foot) (2017)
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Results of controlled trials

Regulated deficit irrigation highly
feasible with alfalfa

‘sudden cutoff’ superior to gradual
deficits (water fully, then stop)

Variety xdrrigation interaction not
significantin Davis experiment

Yieldilosses under.deficits
GCompensationiforawater transter?

NAAIC - 2018 Logan, UT




Working with Farmers

Large-scale production reveals
factors not apparent in small-plot
studies

Case studies of: —30 SDIl alfalfa

growers
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Grower Experience with
S D I Grower fields

Many Positives
Better field distribution (DU)

Lower. labor;
+yields ~2—3 t/a
pliejg)€eisig = & _
Maintenence =5
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Key Factors

Superior Distribution Uniformity (in
Space)
Less difference between top and bottom of field

Well known problems with surface systems
Tall end management




Innate Problems with Flood lrrigation

(Distribution uniformity can be poor due to soil infiltration rate,
flow, and set duration)

In a 12 hour irrigation set:

Too Much Just Right Too Little Flooding

Water

N/ O 0 0

Dry Soil

Deep Percolation

12 Hours 8 Hours 6 Hours Accumulation

S

(1320 feet) >
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Key Factors

Superior Distribution Uniformity (in
Time)

ADbility to ‘charge’ a field within hours, not days

Most Flood-irrigated (and some sprinkile
Irrigated) fields require 4-12 days to irrigate,
depending upon flow available.
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Sstanaingi/Vatey

(the'enemyof alfalfa)

. 3
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Can a system follow ET?

IS it restricted In terms of applying
small amounts?

Can It recharge the profile?

g = = --
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areveition =;

With, d fle
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Above
Drip Line
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Over Irrigating to compensate

Between
Drip Lines
Standing Water,
Loss of Stand,
Grassy Weed Intrusmn
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Key Factors

Rodents are perhaps THE major
challenge for SDI In -elfa{lfa

3t 4

Discovery

Method
NAAIC — 2018 Logan, UT




GHG Emissisons

2015 Seasonal Alfalfa N,O Emissions

Data: Ryan Byrnes, Martin Berger, Will Horwath
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Conclusions

Alfalfa highly conducive to deficit
Irrigation strategies

‘Best Crop to Have In a Drought’

In this study, no significant variety X
deficit interactions

SDIlisia viable technigue with possible
yvieldincreases andiwater, savings

Costiandimaintenance (Gopners)are
major,negatives
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Many thanks!
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USDA d#&aENIFA

United States Department of Agriculture
National Institute of Food and Agriculture
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