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San Joaquin Valley Alfalfa Tonnage & ET

Avg Annual t/ac =0.2 (Inches ET) - 0.6

30 40 50
Alfalfa ET (in)

60




s leads ts»| o
PURIIC SErVice
o mbero e |



Oiage FroauctioniwithhiReauceaxvate

This Is your forage.\




Rorage Production\with ' Reduced \Water

This Is your forage
on reduced water.




Rorage Production\with ' Reduced \Water
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AWV SO ESPONAteINCrEasIngG
Water & PredUCtion COStS

A 1) Go broke.

A 2) Become more efficient and produce the same
tonnage for less cost.

A 3) Get more price for your crop.

A 4) Produce more tonnage for only a slight
Increase In production costs.

A Combine (3) and (4) with new technology
(chemical and/or mechanical) and varieties that
drive the productivity & quality increases.




nhherrigatonmetnody system IS tne
FESSESTSALP intae racng {acior fere
Calfarmafarming.

California crops sit
most firmly on a

LIFE CYCLE & WATER USE (ET)
ROOTING CHARACTERISTICS
DESIRED STRUCTURE / SPACING
HARVEST REQUIREMENTS
FIELD TRAFFIC

SOURCE / SUPPLY Ny RN ey SN R s 0y I IRRIGATION METHOD
SALTS/QUALITY ORG-S ok DISTRIBUTION PATTERN
REQUIRED AMENDMENTS i % o B¢ IRRIGATION FREQUENCY
COST '\ MONITORING
MAINTENANCE / REPAIR
OPERATING COST
CAPITAL COST

TOPOGRAPHY
TEXTURE
INFILTRATION RATE
DRAINAGE
SALTS/ QUALITY
AMENDMENTS / COST




What' dorwe know anout-alfalfa Water use?
Normal Year SUNCAITaltatEl dipsiindicate cuting dates)

= = = Pasture (ETo): 57.91in
Weekly Alfalfa ET: 57.6in
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Weekly Normal Year ETo & Alfalfa ET
for the Southern San Joaquin Valley
(Non-dormant, cut every 28 days.)
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Reference EvapoTranspiration (ETo) Zones

| COASTAL PLAINS HEAVY FOG BELT NORTH CENTRAL PLATEAU & CENTRAL COAST RANGE
1 Cool, high eisvation areas with strc summev suniight,
B S T sy et g -
lectior so mm !yecﬂve

[COASTAL MIXED FOG AR
g e FnerEAE B zone 4. Sera N Mourinsaieys aas of Sacrarats

some influence from (he deta breeze in summer

COASTAL VALLEYS AND PLAINS AND NORTH COAST MOUNTAINS EAST SIDE SACRAMENTO SAN JOAQUIN VALLEY
P

i Low vniar arc nigh summer ETo wéh Sight
[Mors suniight than zone. ootep s s ightly
| SOUTH COAST INLAND PLAINS AND MOUNTAINS NORTH OF NORTHERN SIERRA NEVADA
[SAN FRANCISCO Nontrem Sierra Nevada mountain valleys with less
I More sunfight and higher summer ETo than zone 3 marnine infiuence than zone 11
NORTHERN LANG VALLEYS: MIDCENTRAL VALLEY, SOUTHERN SIERRA NEVADA,
AL, 14| TERACHAP! & HIGH DESERT MOUNTAINS

UPLAND CENTRAL COAST AND LOS ANGELES BASIN NORTHERN & SCUTHERN SAN JOAQIJIN VALLEY
[B] aenemsie e IS e

INORTHEASTERN PLAINS WESTSIDE SAN JOAQUIN v%m &MOUNTAINS EAST

& WEST OF IMPERIAL VALLI

HIGH DESERT VALLEYS

Vilieys in the high desert near Nevada and Arizona.
IMPERIAL VALLEY, DEATH VALLEY AND PALO VERDE
oW desert areas i high sunigh and consiaerable

INLAND SAN FRANCISCO BAY AREA
Intand area near San Francisco with somie maine influence

SOUTH COAST MARINE TO DESERT TRANSITION
iniand area between marine and cesert climates

Variablity between stations within single zones is as high as 0.02 inches per day for

Monthly Average ‘|sEhal ion by ETo Zone (inches/month)
jan | Feb | M pr | May | dun | Jul Sep | Oct | Nov | Dec | Total
93| 1.40 | 2.48 [ 3.30 | 4. 465 4 .30 | 2.48 | 120|062 | 33.0
24168310 (300|465 510 496|465 (390|273 | 1680 1.24] 390
85| 2. 80| 527 | 570 | 558 41 [ 2. 453
86| 224 | 341 | 450|527 570 589 2. 466 - -
; 651 1 439
X3 651 6. 2.
X X1 7.44 | 651 | 480 |2.79 | 1.
. 41 [ 4.80 | 6.20 | 6.00 | 7.44 | 651 | 5.10 | 3.41 | 1
- 17260 | 403 [5.10| 589 | 660 | 7.44 | 682 570 (403 | 2.
?r rce y |30 [ 093] 10 | 4.5 720 | 806 | 713 | 510 | 310 | 1
B 1552 .10 | 4.5 720 [8.06 | 7.44 [ 570|372 [2.10
s EL DORADO il 241,96 341 |51 780 [8.06 | 7.13 | 5.40 | 8.72 | 180
196|310 [ 4.8 780|899 | 7.75 | 5.70 | 3.72 | 180 |
55224 | 3.72 510 6:62 | 7.60 | 8,68 | 7. 70 | 4.03 | 2.1 0
72 | 5.70 | 744 | 8.10 | 868 | 7. .03 [ 2.0 [ 1. X u
| 252 403|570 7.75 | 8.70 | 9.30 | 8.37 | 6.30 | 434 | 2.40 | 1. T
65 | 6.00| 8.06 | 9.00 | 9.92 | 668 | 6.60 | 4.4 | 2.70 | 1.
zone 1 and during winter months in zone 13, The average standard deviation of the

ETo between estimation sites within a zone for all months is about 0.01 inches per
day for all 200 sites.
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Wie 2 [ =Y Monthly Average Reference Evapotranspiration by ETo Zone (Inches/month)
s I ¥ Zone| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Total
o . ‘SIERRA 0.93| 1.40 | 248 | 3.30| 4.03 | 4.50 | 4.65 403 [ 3.30 | 2.48 | 1.20 | 062 | 33.0

U cowpar
/ 3

[ S tad e | 2 | 124|168 | 310 (300|465 510 | 496 | 465 [3.90 279 | 1.80 | 1.23| as0
A NEVADA 3 | 186| 2.24 | 3.72 | 4.80 | 5.27 | 5.70 | 5.58 | 5.27 | 4.20 | 3.41 | 2.40 | 186 | 463
ooy ioisprena 186 224 | 3.41 | 450 | 5.27 | 5.70 | 569 | 5,58 | 4,50 | 341 | 2.40 | 1.86 | 46.6

-

6 | 093] 168|279 |420| 556 | 6.30 | 6,51 | 5.89 | 4,50 | 3.10 | 1.60 | 0.93 | 438
6 | 196 2.24 | 341 | 480 558 | 6.30 | 6,51 | 6.20 | 4.80 | 3.72 | 240 | 1.86 | 487
7 | 062] 1.40 | 248 [3.90| 5.27 | 6.30 | 7.44 | 651 | 4.80 | 2.78 | 1.20 062 | 43.4
B | 124|168 341 |4.80 | 6.20 | 6,90 | 744 | 651 | 5,10 | 3.41 | 1.80 | 0.93 | 45.4
9 | 2.17| 280 | 4.03 | 5.10| 5.89 | 6.60 | 7.44 | 682 | 5.70 | 4.03 | 2.70 | 1.86 | 551
e A T s N 10 | 093] 1.68 | 3.10 | 4.50 | 5.89 | 7.20 | B.06 | 7.13 | 5.10 | 3.10 | 1.50 |0.93 | 48.1
" E\ DORADO ~ e 11 | 155|224 310 (450|589 ] 720|806 |744 [570]372]210]155] 530
) ""”““' £ 12 | 124] 196 | 341 [5.10| 682 | 780 (808|713 [ 540|372 | 180 |0s3]| 533

‘i‘o‘,,,_‘, s e SATPINENT D 13 | 124| 1.96 | 3.10 | 4.80| 651 | 780 | .99 | 7.75 | 5.70 | 3.72 | 1.80 |0.93 | 543
14
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/PLACER

[AD ADOR -/ & ! ' 155|224 | 372|510 682 | 780|868 | 775570403 ]|210[155] 570
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155|252 403|570 778|870 930|837 [630]a34 240155 625
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Caleulating £l 10l Crops:
Bl = Bl S Ke

Crop

=il =reference crop(talligrass) =il

K = Croprcoeiiicientiorna given-siage) ot growith
as-atatiophgrassavateruser\viayibe 0o 1.3,
Standasg/ valties:are goad stattingpoint.

[Er= i laenviranmental factotor | Fitvmiactiie a
foRIimmature permanentcropsand/onimpact of
salifity.Viay et 1L L -oetermmned Dy Site.




UNorgral Xearygrasspotential evapotanspirationi(Ed 0)) rorage

crop coefiicients amnd & I ror thetsoutnerm-sSan [Joaquinatiey

Pasture lCrop Coefficient Values (Kc) “Normal Year Crop ET (inches)

*ETo Silage Silage Winter  Triple Silage Silage Winter  Triple

DATE (inch) |%Alfalfa 4/1-8/25 6/15-10/15 >Sudan Forage Crop ’Alfalfa  4/1-8/25 6/15-10/15 >Sudan Forage Crop
1/15 0.54 0.95 0.62 0.62 0.51 0.33 0.33
2/1 0.70 0.95 0.80 0.80 0.67 0.56 0.56
2/15 0.98 0.95 0.95 0.95 0.93 0.93 0.93
3/1 1.26 0.95 1.15 1.15 1.20 1.45 1.45
3/15 1.64 0.95 1.15 1.15 1.56 1.89 1.89
4/1 2.08 0.95 Plant 1.20 1.20 1.98 1.04 2.50 2.50

4/15 2.55 0.95 0.14 1.20 Silage90 2.42 0.35 3.06 1.28
5/1 3.15 0.95 0.18 Plant 1.15 0.14 2.99 0.55 1.58 3.62 0.44
5/15 3.50 0.95 0.31 0.58 0.22 3.33 1.09 2.03 0.77
6/1 3.79 0.95 0.94 Plant 0.80 0.45 3.60 355 1.90 3.03 1.71
6/15 4.00 0.95 1.14 0.14 0.95 1.00 3.80 4.55 0.55 3.80 4.00
7/1 4.25 0.95 1.18 0.25 1.05 1.10 4.04 5.02 1.06 4.46 4.68
7115 4.35 0.95 1.18 0.56 1.10 1.20 4.13 5.13 2.45 4.79 5.22

8/1 4.33 0.95 1.15 1.00 1.10 Sudan 4.11 4.98 4.33 4.76 2.17
8/15 4.11 0.95 1.06 1.15 0.60 0.60 3.90 4.36 4.72 2.46 2.46
9/1 3.64 0.95 0.98 1.20 1.10 0.90 3.46 3.55 4.37 4.01 3.28
9/15 3.10 0.95 1.20 1.10 1.05 2.95 3.72 3.41 3.26
10/1 2.70 0.95 1.06 0.60 1.10 2.57 2.87 1.62 2.97
10/15 2.20 0.95 0.98 1.10 0.60 2.09 2.16 2.42 1.32
11/1 1.73 0.95 1.10 1.10 1.65 1.91 1.91

11/15 1.20 0.95 1.00 Plant TriGrain 1.14 1.20 0.60 0.60
12/1 0.88 0.95 0.25 0.25 0.84 0.22 0.22
12/15 0.70 0.95 0.36 0.36 0.67 0.25 0.25
12/31 0.52 0.95 0.52 0.52 0.49 0.27 0.27
ITOTALS 57.90 55.01 34.18 28.12 41.47 15.68 44,45




Creating theefficientfield wateroalance

your sollmotsture checkmgeaccount!

The Water Budget Methed of Irrigation

o L. ) ET Loisito the
HHow big is the cup (soil AWHC)? mmj;fhffe
AHow thirsty is the crop (ET)?
AHow often/much do you fill the cup?
ET
] inches /day days
iR | 0.25 ]
‘ - E 0.25 2
0.30 3
Allowable — | a0 4
S ail Depletian -
.ﬁ.vn;ﬂblc L | —— 0.33 3
Water S 0.335 &
0.30 7
J 2.10 7
I
I N
IRRIGATE 1. When¥-------- Adter 7 days

2. How much?-- Apply 2.10 inches of waoter + losses
{Efficiency consideration]



Alfalfa‘Daily Bl cior Fulll & Deficit fsnigation

—e— West (Full Irrig) Daily ETc (mm) Total ETc 5/23 to 10/29

—=— East (Aug Deficit) Daily ETo (mm) Full irrigation = 941mm (37.04 inches)
Irrig 6/22 Deficit =863mm (34.01 inches)
Irrig 5/2 Irrig 6/6 Irrig 7/15] Belridge ETo =849mm (33.40 inches)

Irrig 8/11 Irrig 9/6
(Full only) (A

}‘ Irrig 9/19

(Deficit 12 hrs)

Al
J

N
o

6th cut 10/8/06
ET
West @ 7.22"

j a ¥ | East @ 6.85"
gL

.

CIouay 2nd cut 5/30/06 3rd cut 7/6/06 4th cut 8/3/06] “ 5th cut 8/30/06

ET ET ET ET

1st Cut 4/25 West missing data West @ 10.8" West @ 7.64" West @ 6.79"
‘ East @ 8.73" East @ 10.2" East @ 7.31" East @ 5.39"

00 v 1 ' 1 ' 1 1 * 1 1 * 1 v

4/16 4/30 5/14 5/28 6/11 6/25 719 7123 8/6 9/3 9/17 1011 10/15 10/29
Day of year

>
@
kS|
£
E
o 6.0
|_
L
>
T
@)

o1
o

0.2" rain
10/13




SOIL TEXTURE DETERMINES
AVAILABLE WATER
HOLDING CAPACITY

SOIL TEXTURE
NFEEL METH

iInch depth of water
AWHC = %Volume =

1 foot depth of soll
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COMBINID \Waseo Sandy loam

CRUSTING AND (Shattet kel Station)
DISPERSION
AFTER LAAYBY
IN COTTON

After layby
cultivation
Infiltration over a
12 hour set went
from 4. 3
from 6/16 to
7/20/96. Water ru
gypsum on 8/4
: d 12 15 18 21 24
'mprove Time (hrs)
| nf 1 | tr ats >

8/4-Gypsum
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Irrigation distribution uniformity (DU)
determined by soll infiltration rate, flow rate
down the check and set duration.

DU (%) = 100 *

Al ow quartero

Average field infiltration

L

RootzoneDept

|W le

=
— !

Possible stress rr'
g

aching, water loggi

Stressed plant growtl*,
Too little water .

‘F :P

151t
2.0

= Infiltration @ 18 hrs

Infiltration @ 24 hrs

S o ~TTaili no leaching

Deep percolationi lost water & N fertilizer
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Average field DU measured by Kern County Me

bile Irrigation Lab evaluations from 1988 to 2005

NW Kern RCD Mobile Irrigation Lab Irrigation System Distribution Uniformity (%) Avg DU Avg DU
(Using all 1351 Evaluations from 1988-2005) SYSTEM  -1S.D. +1S.D.
100
954 T - - ——Avg DU 1983.05 Border Strip 66 96
90 Furrow 68 03
8- Drip 67 96
80 - :
Micro
7 Sprinkler 1 92
70 -
Orchard
65 1 Sprinkler 8 &
60 - :
Solid-set
95 1 B 1 Sprinkler o 76
50 - - T - - - - Hand-move
Sa 3 £ o8 Eoy, 8% 5 8 548 Sprinker e
5 i = = 5t cgc £ =8¢ £3¢c |
m T st g ST 3 =2 o0 S IS5 || LinearMove 66 88
0 s A0 0N n
$© *SideRoll 60 85
Fig.4. Average and +/- 1 standard deviation field distribution uniformity for 1351 vai| “enter Pivot 75 95
irigation systems in Kern County from 1988-2005. (*These systems not eve SUb'SurE;?s 5 o5

Low/High efficiency numbers from Howell, 2003)




Impact of irrigation DU on applied water and

alfalfa yield for a theoretical 12 t/ac SJV field

Average Field Irrig (in) Qtr Yield by Avg Depth (t/ac)

FieldQtr| 42 48 54 60 | 42 48 54 60 13
Wettest | 55 62 70 78 | 112 100 68 15
70%  Wet 46 53 59 66 | 101 111 107 88 12 .

DU Drier | 38 43 49 54 | 66 91 106 112 ¢
Dry 29 34 38 42 | 07 39 66 86

Field Average Yield (t/ac): 7.1 85 87 75

~
o

Average Field Irrig (in) o
42 48 54 60 | 42 48 54 60 g
Wettest | 50 58 65 72 | 109 110 92 57 || ® 9 o
80% wet | 45 51 58 64 | 97 110 110 95 || © /
DU Drier 39 45 50 5 | 73 97 109 111 ||« 8 *
Dry 34 38 43 48 | 39 69 91 105 /
Field Average Yield (t/ac): 79 9.6 100 9.2 7
Average Field Irrig (in) y =-0.0171x + 1.853x - 39.042
42 48 54 60 | 42 48 54 60 6 R? = 0.8847

Wettest | 46 53 59 66 | 101 111 107 88
90% Wet | 43 50 56 62 [ 92 108 111 101 5 . . . |
DU Drier | 41 46 52 58 | 80 101 111 109 %5 15 55 65 75
Dy | 38 43 49 54 | 66 91 106 112 Applied Water (in

Field Average Yield (t/ac): 85 103 109 10.2




lihere are so
many factors to
consider. How
do lfget to the
potoM owhich
Irrigation
system willgive
me optimal
efficiency &
profitaniitg?




Cheekyours = .= o
fieldyprope . o o @
(e Soik check
your DU, = }

(ulelake
farmiadvisor
withwith
early/ymode|
Soil probe,) &
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