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The District’s cutting me back to
1.5 feet of water, but | need at
least 3 to 4 feet to get my crop off.
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What are
my
options?

siianiwater rettiE system
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What’s the critical process
that keeps the crop growing?

s@plimai
PIIGLESY/IIAESIS

s \Viaxamum
carpon diexide
liptake
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4CO, ASSIMILATION
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Befiore Wwe
continue; a
punlic service
reminaer ...



This Is your crop.




This Is your crop
on reduced water.




ARV,
GUEStIeNS?



Creating e ehiicientiieldwateifoalance =

VOUIFSEI moIStue CHECKING ACCOURL

The Water Budget Methed of Irrigation

ET Lassto the

*How big is the cup (soil AWHC)? Atmophere
*How thirsty is the crop (ET)?
*How often/much do you fill the cup

ET

] |
(SChedU|Ing)7 N ] | inches/day  days
| - 0.25 1
ot — E 028 v 2
0.30 3
Allowable T a.an 4
. STIH Depletian R Eae :
wWIia o e e = e ™ o
Water L | 0,35 &
0.30 7
2.0 Fi
|
e A
IRRIGATE 1. When?---aan-- After 7 days

2. How much?-- Apply 2.0 inches of water + losses
{Efficiency consideration]
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Sanden definition (Page 1)

15 SEIIEWANIERS @plimizingrallfactors)/ knewledgertnat
affeciinirgation unirermity; scheduling ana waterruse
efficIency:

2, CROPEN Ad|Usticrop relation ChEICES to fikwaler suppiN/
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S ® ... or do you rieed tnis
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YES ...
NO ...
DEPENDS.



e A g aueRIMETAGE Y/ SYSIENINIS UIE
“ESSENIFAITRtegratng iacior fior
creaung anoptimaliiwatel: alance:

California crops sit
T i most firmly on a
AT . y

i = hair with 4 legs!
. %:_, LIFE CYCLE & WATER USE 6Ty [I.| Cchair with 4 legs!
7294 ROOTING CHARACTERISTICS —
S4%! DESIRED STRUCTURE / SPACING
HARVEST REQUIREMENTS
FIELD TRAFFIC

SOURCE / SUPPLY Py 2 TG e SR S b ) o ATION METHOD
SALTS / QUALITY N A =% @& DISTRIBUTION PATTERN
REQUIRED AMENDMENTS il % AT IRRIGATION FREQUENCY
COST _ A MONITORING
MAINTENANCE / REPAIR
OPERATING COST
CAPITAL COST

TOPOGRAPHY
TEXTURE
INFILTRATION RATE
DRAINAGE
SALTS / QUALITY
AMENDMENTS / COST




ESSENTHAILS 10 OPTHIVMIZE CROPTPROPUECTION

» AVAICABICEVWWATIER (Page 1)
> ROOITZONEAERAIHIGON

» SUEEICIENIFROOGTED VEOLUME EOR
ANCHORING AN DINCARIENHS

> AVAIILCABLEE NUNRIENDS — N, PrKS Zinc, Boron,
Ion

» AVOI B SATTURATHONI & HIGHHUNMDINNYATIO
DECREASE DISEASE

» CROP'STIRUCTURE EORIVIAXIMUM
PHONOSYNIIHESIS & ERUINFDEVEIC@RIVIENH]

» EQUIEMENIFEORIIMELLY. @RPERAIHNGONS
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Checkourdb!

SOIL PROFILE
SOIL TEXTURE

Analysis:
SP 48 -- saturation ¢
pH 7.8

EC, 2.0 dS/m
Texture Silty Clay Loam

SOIL SURVEY

BACKHOE PITS
AUGER, PUSH PROBE

iHes, dark yellowlsh brown (10YF 4/8) maist;
fine subangular blocky structure; slightly hard,
j iriable, nonsticky and nonplastic; many very fine
fine roots; comman very fine and few fine
dar poras and many very fing interstitial pores;
iral; clear wavy boundary.
4 to 66 inches; whita (10YR 8/1) silt loam, gray
R 5/1) moist; comman medium praminant
ish yellow (10%R 6/8) motles, dark yellowish
W (10YA 4/6) moist; moderate madium
anguler blocky strecture; slighily hard, friable,
sticky and nonplastic; many wery fire and
mmon fine roots; mamy very fine and commaon fing
& poras and cormman very fina interstitial
15, mouftral; clear wavy boundary.
56 10 &5 inches; vary pale brown (10YR 8/3)
 grayish brown (10YA 5/2) moist: few fine
ant brownish yellow (10¥F 6/8) mottles, dark
ish browm (10YR 4/6) moist; single grain;
50, nonsticky and nonplastic; many very fine
stittal pores: neural.

B z0il is noneffervescent below a dapth of 11 to 20

i A horizon has dry color af 10¥R 5/2, 573, 6/2, or
d malst color of 10YR 442, or 5/3, Clay
is 10 to 18 percent.
B C horizon has dry coles of 10YR 8/2, 6/3, 6/6,
or E '3 or 2.5% 6/2 and moist color of
2, 4/8, 51, B/2, or 573 or 25% 4/2 or
dn' color of 1D'rl=l f
and moist color of 10%R 3/6, 4/6, or
Texture is stratified sand, lcamy sand,
fine sand, sandy loam, fine sandy loam, loam, or
am. Clay content is 10 to 18 percent. Beaction is
acid 1o moderately alkaling.

gr Series

e Exater genes consists of moderately deep, well
i soils on broad alluvial terraces, Thesa soils
ad in alluvium derived dominantly from granific rock,

pe Is 0 1o 3 parcant.
Bois of the Exster series are finedoarmy, mied,

iz Durixeralfs.
spdon of Exeter sandy loam, 0 1o 2 percent
g. 4); on an alluvial terrace where slopes are 1
about 3 miles west of Highway 65 on Highway

%5, 150 faat north and 200 feel west of the southesst

Y. T. 25 5, R. 2F E;; Richgrove

[ ko 4 nches; pale brown (10YR 6/3) sandy loam,
dark brown (10%R 3/3) moist; weak very coarse
platy siructure; vary hard, friable, nonsticky and
nonplastic; comman very line rools; many very fina
interstitlal pores and few very fine tubular pores;
nautral; clear smooth boundary,

Figiité 4.—Profile of Exeter sandy loam, 0 to 2 percent slopes, &
duripan is at a depth of aboul 24 inches,










Flow to do Tt g4

«SOIL PROFILE

«SOIL TEXTURE -- Sampling scheme for variable 160
acres

» Use soil probe or auger
to composite sample 0-1
& 1-2 foot depths from
at least 8 holes 50 feet
apart for each solil type.

» Put at least one backhoe
pit to 6 feet in each 40
acres of one soil type.
Take deeper samples
from pits.
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A “composite” sample
made up of subsamples
taken from 6 to 12
locations throughout
the zone of Interest
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Do you
IScCouUNt NIgN-

How deep
should you go?
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SOIL TEXTURE DETERMINES
AVAILABLE WATER
HOLDING CAPACITY

SOIL TEXTURE
“"FEEL METHOD?”

(Page 2)

Inch depth of water
AWHC = %Volume =

1 foot depth of soll



e di= s the thamng. KnewW \euiE sorl

Avg Drip
Subbing
Field Available Diameter *Moisture
Capacity Wilting Point Soil Moisture from 1to 4 Reserve
Soil Texture (in/ft) (in/ft) (in/ft) Depth (ft) (gals)

Sand 1.2 0.5 0.7 2 4

Loamy Sand 1.9 0.8 1.1 16
Sandy Loam 2.5 1.1 1.4 35
Loam 3.2 1.4 1.8 70
Silt Loam 3.6 1.8 1.8 102
Sandy Clay Loam 3.5 2.2 1.3 100
Sandy Clay 3.4 1.8 1.6 123
Clay Loam 3.8 2.2 1.7 170
Silty Clay Loam 4.3 2.4 1.9 241
Silty Clay 4.8 2.4 2.4 305
Clay 4.8 2.6 2.2 345

*This is the maximum gallons of water stored to a 4' depth beneath a single drip emitter. In fine
textured soils, the wetted volume of one emitter merges with another on the same hose and final
gallons of moisture reserve per emitter will be less than the number shown in the table. Plant
stress will usually be seen when about 50% of this reserve has been used.

Ref. Ratliff LF, Ritchie JT, Cassel DK. 1983. Field-measured limits of soil water availability as related
to laboratory-measured properties. Soil Sci Soc Am. 47:770-5.
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LOAMY
SAND

Start]

SOIL TEXTUR
“FEEL METHOD”

Place approximately 25 g soil in paim.
Acd waler dropwise and knead the s0i
to break down all aggregates. Soil is
at the proper consistency when
plastic and moldable, like moist putly. ~ soak up water

Adddry soilto

L

nt

Does soil remainina
ball when squeezed?

Place ball of soil between thumb and lorefinger
gently pushing the soil with the thumb, squeezing
it upward into a ribbon. Form a ribbon of uniform
thickness and width. Allow the ritton to emerge
and extend over the forefinger, breaking from its
own weight,

N J

NO  Does soil form aribbon? 1

YES

than 3 cm long
belore breaking?

—

Does soil make a l
weak ribbon less

Dces scil make a
medcium ribbon
3to 5cm long
befcre breaking?

—

NO

NGO

Does soilmake a
strong ribbon5Scm
or longer belcre
breaking?

1\l

Excessively wet a small pinch of soil in palm and rub with forefinger
N "

|
Y

Y
Does soil Does =oil
feel very feel very
gritty? gritty?

YES
HO

YES
NO

Does soil
feel very
smooth?

Does soil
feel very
smooth?

=T

Neither grittiness

v

Does soil
feel very
gritty?

Does soil
feol very
smoocth?

YES
NO

FLOWCHARI

nor smoothness
predominates

Neither grittiness
nor smoothness
predominates

Neither grittiness
nor smoothness
predominates
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rlogone (Page 2)

AWHC
(In/12 1nch “Ribbon™
Category Textures soil) L_ength (inches)

Coarse S/LS 0.6—1.2 None. Ball only.

Sandy LS/SL/L 1.2-1.8 04-1
Medium L /SCL 1.4-2.2 1-2

Fine SIL/SICL/CL/ 1.7—2.4 > )
SiIC

AVWIS C(IR/GLSell) = Ienoun oI [ivnen



Table 3. Guide for Estimating Actual Available Field Soil Moisture by the "Feel" Method.

SOIL TEXTURE CLASSIFICATION
Coarse Sandy Medium Fine
loamy sand sandy loam loam clay loam, silty clay loam
Available Water (AW) in the Soil by Appearance (inches/foot soil)
0.6-1.2 in/ft *AW@FC 1.2-1.8 in/ft AW@FC 1.4-2.2 in/ft AW@FC 1.7-2.4 in/ft AW@FC
AW AW AW AW Moisture Deficiency
Leaves wet outline Appears verv dark Appears very dark Appears very dark, 0
On hand when 1.0 leaves wet outline 1.6 leaves wet outline 1.9 | leaves slight moisture 22
squeezed. on hand, makes a short on hand , will ibbon on hand when squeezed.
ribbon (0.3-0.73 inch) about 1 — 2 inches. will ribbon = 2 inches. 0.2
Appears moist, 0.7 1.7
Makes a weak ball. Quite dark color Dark color, forms a
makes a hard ball. 1.2 plastic pall, slicks Dark color will feel slick 18 0.3
Appears slightly when rubbed. 1.4 | And nbbons easily
moist. sticks together 0.4
slightly. Fairly dark color, Quite dark, forms a 0.7
makes a good ball 1.0 hard ball 1.2 Quite dark, will make
Drv, loose, flows thru thick ribbon may slick 14
fingers. (wilting 0 Slightly dark color when rubbed. 1.0
point) makes a weak ball 0.7 Fairlv dark, forms a 1.0
a good ball
Lightly colored by Fairly dark, makes a 12
moisture, will not 0.4 good ball. 1.1
ball. Slightlv dark, forms 0.6
weak ball Will ball, small clods 14
Verv slight color 0 will flatten out rather 0.7
due to moisture.
{wilting point) Lightly Colored, 1.7
small clods crumble 0.2 Slightlv dark, clods 0.4
B (P a e 4) Fairlv easily. Crumble.
19
g Slight color dueto Some darkness due to
moisture, small colds 0 unavailable moisture, 0 .
hard (wilting point). clods are hard, cracked -
{(wilting point)

* AW@FC: Available Water (@ Field Capacity = the available water a soil can store against gravity after irrigation and drainage.
Adapted from: Merriam. J.L_ 1960 Field method of approximating soil moisture for irrigation. Am. Soc. Agri. Enar. Vol. 3. No.1.




SImplest feel™ guidelines for fine
sanady:leam:to clay loam

15 Rilelenseasiiyz: 90-100%
Plastic eall: 10 —10)%
IHaratieall: 5100 =16)0)%
Crumily el =509

GO CAN PEINIO) STIFESS



(Calculatediaateninenal (daysielimerstire

[ESERVe) Iy Amontiy; serlexturerandieeing depin

Assume managed rooting depth of 4 feet
Apr May Jun Jul Aug

0.14 0.17 0.18 0.20 0.14

Mature Citrus
Avg Dally ET

Soil Texture

Available Soil Moisture to 4 feet @ 50% W
depletion (in) Daily ET by Month
Sand 1.4 10 8 8 7 10
Loamy Sand 2.2 16 13 12 11 16
Sandy Loam 2.8 20 16 16 14 20
L.oam 3.6 26 21 20 18 26
Silt Loam 3.6 26 21 20 18 26
Sandy Clay Loam 2.6 19 15 14 13 19
Sandy Clay 3.2 23 19 18 16 23
Clay Loam 3.4 24 20 19 17 24
Silty Clay Loam 3.8 27 22 21 19 21
Silty Clay 4.8 34 28 27 24 34
Clay 4.4 31 26 24 22 31

(Page 5)
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STRUCTURAL DEPOSITIONAL
CRUSTING CRUSTING

0 10 Ol1€ 4 Ay € O Gepd

IVlest crusting and

pPermealbility, problems in

the San Joaguin \alley
are “structural crusts™
resulting from soll
mineral characteristics
and water/soil chemistry

Conceptual illustration
of structural and
depositional crusts.




COMBINED
CRUSTING AND
DISPERSION
AFTER LAYBY
IN COTTON

After layby
cultivation
Infiltration over a
12 hour set went
from 4.3” t0 0.4”
from 6/16 to
7/20/96. Water
run gypsum on 8/4
Improved
Infiltration to 1.3”.
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W\ asco Sandy=eam
(Shialters EieldrStation)

8/4-Gypsum

12 15
Time (hrs)
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- Irrigation non-unifo
severe impacts on Wat




[ragatienraistaputeR uRIermMItA(®U)
aetermined vy seninfilrateniate; oy aeywn
U ChEcK anaisel duratioen.

“low quarter” infiltration

DU (%) =100 * — .
Average field infiltration

Possible stress

‘ Stressed plant growth
Nleaching waterloggln ) Too Tittle vater »’
s et PP R
— ot e ,,:P
= Ble ,
o - \ .
21/ AN i Al 7 él\
& 1047 f[infitration @ 6 s ) )
@ 1\ y ‘
S S1TA L \ B
N Infiltration @ 12 hrs| 1 Tail —10 leaching
o 20_ .Aé—_ T
> Infiltration @ 18 hrs

Infiltration @ 24 hrs Deep percolation - lost water & N fertilizer




|MpacteiNFggaen adIstipUHeR URITeHMIGA(IDU)

enfieldfappliedywaterrandralializyield

Field Qtr [ Qtr Irrig by Avg Depth (in) | Qtr Yield by Avg Depth (t/ac) (Page 7)
70%DU | 42 48 54 60 | 42 48 54 60
Wettest | 55 62 70 78 | 85 76 60 5.0 9.0

Wet 46 53 59 66 | 82 86 81 6.7 o —a

Field Average Yield (t/ac): 6.7 7.3 7.3 7.0

Drier 38 43 49 54 | 66 78 85 85 8.5
Dry 20 34 38 42 | 36 53 66 7.6 "0

80%DU | 42 48 o4 60 42 48 54 60
Wettest 50 58 65 12 8.5 8.3 7.0 5.9

Alfalfa Yield (t/ac)
~ ~
o o1
\
\‘

Wet 45 51 58 64 81 86 83 7.2

Drier 39 45 50 56 7.0 8.1 8.5 8.4 6.5 Yield (t/ac) = -0.0096x2 +

Dry 34 38 43 48 | 53 68 78 84 ' / 1.0004x - 17.491

Field Average Yield (t/ac): 72 79 79 75 6.0 R2 =0.9789

90%DU | 42 48 54 60 42 48 54 60 55
Wettest 46 53 59 66 82 86 81 67 '

Wet 43 50 56 62 78 85 84 76 50 | |

Drier 41 46 52 58 73 83 86 82

35 45 55 65

Dry 38 43 49 54 6.6 7.8 8.5 8.5
Field Average Yield (t/ac): 7.5 8.3 8.4 7.8

Applied water(in)




\WatermarktReadimgs: “Eulifpigaten™ Sandy: Eeam Alfaliz
Zineatiens per cutling peakiseason

5/27 6/24 7122 8/19 10/14 11/11

24"
48"

Wadel Alfalfa - Full Irrigation

Wasco Sandy Loam. Season Total 9.72 t/ac
Border Flood Last Cut 10/10/07

150' from HEAD

Soil Moisture Tension (cb)

5/27 6/24 7122 8/19 10/14 11/11

-V

12“
24"
48"

Wadel Alfalfa - Full Irrigation
Wasco Sandy Loam.
Border Flood

750" from HEAD (T AIL END)

Soil Moisture Tension (cb)

e

o b
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4 Slime or algae on
#1hose screens can
ruin drip system

uniformity









EstimatneVVater FHelaing Capaclin &
VIICIOITgaUeRISEINMES fGIF@rChands

| (Page 8) Avg Drip

Subbing
Available Soil Diameter from *Moisture
Field Capacity Wilting Point Moisture 1 to 4' Depth Reserve
Soil Texture (in/ft) (in/ft) (in/ft) (ft) (gals)

Sand 1.2 0.5 0.7 2 4

Loamy Sand 1.9 0.8 1.1 16
Sandy Loam 2.5 1.1 1.4 35
Loam 3.2 1.4 1.8 70
Silt Loam 3.6 1.8 1.8 102
Sandy Clay Loam 3.5 2.2 1.3 100
Sandy Clay 3.4 1.8 1.6 123
Clay Loam 3.8 2.2 1.7 170
Silty Clay Loam 4.3 2.4 1.9 241
Silty Clay 4.8 2.4 2.4 305
Clay 4.8 2.6 2.2 345

© © 0 N NO O d W

=
o

*This is the maximum gallons of water stored to a 4' depth beneath a single drip emitter. In fine textured
soils, the wetted volume of one emitter merges with another on the same hose and final gallons of
moisture reserve per emitter will be less than the number shown in the table. Plant stress will usually be
seen when about 50% of this reserve has been used.

Ref: Ratliff LF, Ritchie JT, Cassel DK. 1983. Field-measured limits of soil water availability as related to
laboratory-measured properties. Soil Sci Soc Am. 47:770-5.




EstimatneVVater FHelaing Capaclin &

VIICIOITgaUeRISEINMES fGIF@rChands

Refill Times for Different Soil
Textures and Micro Systems

YIrrigation Time to Refill & Moisture Reserve of
4 Foot Wetted Rootzone @ 50% to 100% Available

Avg Drip
Subbing |Dble-Line Moisture Moisture Moisture
(Page 8) Available Diameter Drip 1-  Reserve 10 gph Reserve 14 gph Reserve
Soil from 1to | gph, 10 @ Fanjet, 1 @ Fanjet, 1 @
Moisture 4' Depth | pertree 0.25"/day | pertree 0.25"/day | pertree 0.25"/day
Soil Texture (in/ft) (ft) (hrs) (days) (hrs) (days) (hrs) (days)
Sand 0.7 2 2.2 0.4 11.6 1.9 12.5 2.8
Loamy Sand 1.1 3 7.8 1.3 19.6 3.2 20.9 4.7
Sandy Loam 1.4 4 17.5 2.8 26.9 4.3 28.3 6.4
Loam 1.8 5 28.7 4.6 37.1 6.0 38.6 8.7
Silt Loam 1.8 6 35.9 5.8 39.7 6.4 40.8 9.2
Sandy Clay Loam 1.3 6 25.9 4.2 28.6 4.6 29.5 6.7
Sandy Clay 1.6 7 38.3 6.2 37.6 6.1 38.3 8.6
Clay Loam 1.7 8 47.5 7.7 42.6 6.9 42.9 9.7
Silty Clay Loam 1.9 9 60.6 9.8 50.6 8.2 50.5 11.4
Silty Clay 2.4 9 76.6 12.4 64.0 10.3 63.8 14.4
Clay 2.2 10 79.0 12.7 62.3 10.0 61.5 13.9

'Based on a tree spacing of 20 x 20'. Drip hoses 6' apart. 10 gph fanjet wets 12' diameter. 14 gph fanjet @ 15' diameter.

Note: Peak water use @ 0.25"/day and 20 x 20' spacing = 62 gallons/day/tree. 0.20"/day = 50 gallons/day/tree.

Table takes into account merging water patterns below soil surface for drip irrigation.
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Characternsiics
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3 A deV|ce usmg Iow Ievels of radlatlon the neutron -

probe was developed in the 1960°s for checking |

«soll moisture. Used mostly by researchers anad
|rr|gat|on consultants, It Is often the standard
check for the accuracy of other Instruments.
Largest sample “volume™ to estimate moisture.
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Electronics, data loggers and
multi-stage sensors can
Increase the cost rapidly up
10/ $5,000 to $10,000. The

need for this degree of
stication Is debatable.



“EXPE - Watel MenIeing/contrelel emeny sy/sIens
PIGMISE PIECISION MANAGEMENL MY OUIFAESKION!
IRRIWISE WireLESS CROP MONITORING SYSTEM
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Fig. 1. Typical field Iayaut of monitoring sites with surface irrigation. gpacing
of Watermark sensor groups varied according to irrigation system, but
usually set @ 18, 36 and 60 inch depths. (Not to scale.)
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CONTROL

Estimate
2004 - Flood Almonds 41 inches

Kimberlina Sandy Loam infiltration

Soil Moisture Tension (cb)

4/3  4/17 5/1 5/15 5/29 6/12 6/26 7/10 7/24 8/7 821 9/4 9/18 10/2 10/16 10/30

/ 15"
Sensors @ 18, 36 and 60" 30" GYPSUM
depths, middle of drive. Poor 48" )

Estimate

| infiltration due to tractor wheel (Sensors moved near edge
compaction. Profile slowly of berm.) 44 inches

dryi t. ) ) ;
rying ot infiltration

2004 Watermark Readings -- Flood Almonds, 19th Leaf, Kimberlina Sandy Loam
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HEAD |AM400 LOGGER SCREENS FROM 3/19 TO 4/23/01

2/10 2/24 3/10 6/2 6/16 6/30
0

30" Furrow Irrigated Beets
Milham Sandy Loam

. Replanted Nov., Head
Logger interval

pictured above.
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30" Furrow Irrigated BeetS
Milham Sandy Loam
Replanted Nov., Tail

Soil Moisture Tension (cb)
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Unoerstanding mid=seasen senmeistie
renasinrcIrus using \VWatermmark BIoeks
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15"
30"

Perfect
recharge to
30" with no

\A

leaching

1O'§/Oear old trees (10x20'), 12 gph Fanjet, 24 hr sets

]

\

Deficit irrigation and
slow loss of moisture

36 hr set &
recharge to

30" with slight

leaching

\

~

\

Uphill side of hose.
Densest planted
part of block.




Soll-Meisturre Changes i Citrus Under Different Set Pressuies

(b) 6/8 6/22 716, 7/20 8/3 8/17 8/31 9/14
O I ! ! I I I
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5 ™ S

@ 20 7 Set 1-- Good h

5 Drainage at the 15" depth takes et 1--00d hose pressure.

E 30 | about 3 days befefe normal _ Loam_ler ground than set 2.

= crop water us€ commences. Possible o_leep Possibly too wet, but trees

hi 40 percolation look great and grower used

g 15" below 30". less water than previous year.
= 50 . Foliage on tree skirt also

8 ) | 30 reduced throw of water.

-60 . .
Mature Trees (15x20'), 12 gph Fanjet, 24 hr sets (Page 10)
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2

2 .40 - Set 2 -- Lower

g pressure thanset 1

'8 -50 - 15" and sandier ground.

30" No leaching past 30"

-60 —— but refill adequate.




3/11 3/25 4/8 4/22 5/6 5/20 6/3 6/17 7/1 7/15 7/29 8/12 8/26 9/9 9/23 10/7 10/21 11/4 11/18

S N
a1 o (63} o
! ! !

Drip Irrigation
with excessive frequen

Citrus, Row 8 Near "T"

Delano Loam with Coarse Sand and duratlon in a
loam/clay loam soil

Soil Moisture Tension (cb)

3/11 3/25 4/8 4/22 5/6 5/20 6/3 6/17 7/ 7/15 7/29 8/12 8/26 9/9 9/23 10/7 10/21 11/4 11/18
0

-25 - WW’N
.50 -

-75 A

Citrus, Row 9 Hose End
Delano Loam with Coarse Sand

Soil Moisture Tension (cb)
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Water Content (inches to 5fest)

Water Content (inches to 5feet)

VWhat aneutWeekIVAVS. continueus readinegs?

FANJET 4 WET TUBE AVG COMPARED

TO PURESENSE PROBE

AL

—e— NP 4 wet tube avg total O-5FT]
—m— PureSense Weekly Total 5'

2/22 3/22 4/19 5/17 6/14

11/1 11/29

FANJET PureSense continously logged readings compared
to weekly readings corresponding to neutron probe

Inches to 5 ft
—a— PureSense Weekly Total 5'

2/22 3/22 4/19 5/17

11/1 11/29



GENERALC CONMPARISON @OESOIIENOISTIURESENSORS
(ANl prices areraniapproximaten e companseneniy)

SENSeIE TV/pe

Tensiometer
(Irrometer, Soil
Moisture Equip)

Advantages

Mechanical, no power required, not affected
by salinity, good for veg crops, easy
installation, can be hooked to a logger if
pressure transducers substituted for pressure
gauge on instrument

[Disadvantages

Requires maintenance, not good for drier
soil moisture levels, must read gauge at
site, manual record keeping of occasional
readings, reads soil water “tension” and not
actual content

Cost

$60 — 90,
depending on

length, pressure
transducer $210

Modified Electrical
Resistance
(Watermark)

No maintenance, least cost sensor, can be
buried and remotely monitored with logger or
checked with hand meter, good in dry
conditions, easy installation

Can have problems with good contact in
coarse sandy soil, can be affected by high
salinity (>5 mmhos/cm), reads “tension”
and not water content

$30 - 60,
depending on
logger adapter,
$240 hand
meter

Capacitance
(Aquatel, Aquapro,
Echo, Enviroscan,

Troxler Sentry)

Can be calibrated to read actual soil water
content, long-lasting sensors-some
hermetically sealed, some can detect very
small changes in water content

Signal strength/accuracy variable from one
model to another, wire run length maybe
limited, can be highly influenced by salinity
and heavy soil, can require more power,
some only “%’ moisture

$100 - 6000,
plus logger or
hand meter
reqd & misc
$200-4000

Time Domain
Reflectometry TDR
(FDR, TDT)
(Trime, Tektronic,
Acclima, Gro-Point)

Potential for greatest accuracy over a wide
range of soil types on high end models with
site specific calibration, access tube types read
multiple depths

Requires most power, factory calibration in
%moisture, movable access tube type not
suitable for automated readings

$250 - 7500,
proprietary
logger/meter/
tubes reqd
$1000 - 6000

Neutron Probe

Most adaptable to wide range of soil types,
accuracy increases with local calibration,
gives actual water content, least sensitive to
installation precision, use cheap 2” PVC Class
125 pipe for site

Needs radiation license and monitoring, not
suitable for automated readings

(Page 11)

$6,000 for unit,
~$2 for 6 foot
PVC tube
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From 1968 to 1990 detailed records of Class A pan
evaporation were recorded in dozens of locations

around the SJV.
Using ETo = 0.85 Evaporation

a 20 year average ETo of 49.3 inches was
publlshed__by CA De_pt of Water Resources
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CALIFORNIA IRRIGATION ¢
MANAGEMENT
INFORMATION SERVICE

Courtesy of Mark Anderson, DWR
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Courtesy of Mark Anderson, DWR

A INACTIVE STATIONS (56)
® ACTIVE STATIONS (121)

CIMIS station
locations around
California as of 2



BU °T E e W ) Monthly Average Reference Evapotranspiration by ETo Zone (inches/month)
LEN N 12 i i Zone| Jan | Feb | Mar | Apr | May | dun | Jul | Aug [ Sep | Oct | Mew | Dec | Total
e i 35 i D LERBA 093] 1.40 | 248 [3.30| 4.03 | 4.50 | 4.85 | 403 | 3,30 | 2.48 | 1.20 062 | 85.0
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o, ea "?a‘h « S e s : f EN 4 A8 | 155|252 403 |50 s a0 |og0 |83y | 630|454 | 240985 RS
A, 11 ¥ trpeodr BT
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Companng 199srana 1999 estiimates ol Potential
EVapolrRanspIauen(ENe) Ter SV,

(EotentialfENey reTerence Crop ElR IssWaterruse oy atall
COPI=SEASON MeMESINESSen pPasitle arass)
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a California Irrigation Management Information Sy¥stem - Microsoft Internet Explorer

J File Edit Miew Fawarites Toaols  Help

J = Back - = - @ i | @Search (3] Favarites @Histury ||%v = B

Address @ hikbpe f vy cimis waker . ca, govwy

* el CALIFDRN[A THE COLDEN STATE

CALIFORENIA
HOMEPAGE

GOVERNORS
HOMEPAGE

California Irrigation Management Information System

Department of Water Resources

DATA REFORTS CIMIS SYSTEM IRRIGATION WEATHER STATIONS

HOME FAGE

S5YSTEM NEWS

REGISTER

FAQ

DOWNLOAD

CONTACTS

LINKS

SEondard Dol Repor!

Select Stations

melect any combination of weather stations, regions and/or zip codes.
Highlighting a region will select the stations in that region. Likewise,
specifying zip codes will select associated weather stations.

Weather Stations

134 - Barstow NE |
135 - Blythe ME

136 - Dasis

137 -Temecula East || [

139 -"Winters
140 - Twitchell Island |

*Weather stations that are "(inactive)” no longer recard weather data.
Hictarical data does aviet bt kleace refer 10 the weathar =tatinn et 0

Mote: To make multiple selections from any list, hald down the control key while you
make your selections.

ETa

(Page 12)



a California Irrigation Management Information Sy¥stem - Microsoft Internet Explorer

J File Edit Miew Fawarites Toaols  Help

J s Back + = - @ ﬁ | @Search (3] Favarites @Histury |%v 5 ¥ -
J.ﬁ.gldress @ hkbp: e cimis water . ca,govy j @GE

*am  CALIFORNIA tws cotvrx state BHIRGY Lo
California Irrigation Management Information System

Department of Water Resources

DATA REFORTS CIMIS SYSTEM IRRIGATION WEATHER STATIONS ETa

HOME FAGE

CIMIS {California lrrigation Management Information System)

S5YSTEM NEWS

REGISTER Dally Repﬂrt

FAR Rendered in ENGLISH Units.

March 26, 2002 - April 1, 2002
R Printed on April 2, 2002

CONTACTS Famoso - San Joaguin Valley - Station 138

LINKS
Date CIMIS Precip 5ol Aoig hlax  Min Air Awg Air blax hdin Aug Dew P Awg ind FAuarg
ETuo fin Fad Wap Air . Temp Temp  Rel Fel Fel °F) mwSpd  Fun Sail
(in) (Lwiday) (mBars) 12™P =y =y Hum Hum  Hum (MPH) (miles) T2MP

(°F) L0 B - B (°F)
03Z/26/2002 015 000 facie] w08 704 412 550 o7 42 T3 455 R 749 5341
02272002 047 000 fatate] woe 745 458 5236 o3 37 =13 458 3.2 T 887
0320282002 012 000 bt w04 TE0 454 G615 oz 32 56 457 2.5 843 595
0322002002 019 000 a7 113 805 508 G650 74 joxc) 54 473 2.5 842  G0G
03/30/2002 019 000 a4 127 832 554 G671 23 25 56 a0.8 34 827 617
0320312002 020 000 aya 120 858% 524 G657 =S 20 =) 516 R 5T G2A

04012002 019 000 a7 123 856 49089 G665 a1 21 G0 521 R =R e =]

Totalttrg 127 000 566 118 794 487 624 ! 25 §0 428 2.2 794 GBOG
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VWinatiarerepiimealialmoenaiIKe S and crop Eil

—— Older Published Kc
—0o— Sanden SSJV Kc
—— 2008 & 9 Measd Kc

Older Avg Kc =0.72 AvgET =42.21in
Sanden Avg Kc =0.89 Avg ET =52.81In
Measured Avg Kc =1.03 Avg ET =56.8in

(Using CIMIS Zone 15 "Historic Eto" =57.91in)
0.2 I I I I I I I I I I I I I
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(Page 13)

CIMIS ET Estimates Using "Historic" Eto for Modesto (CIMIS Zone 12)

Normal Mature Almond ET -- Some Cover Crop, Mlcrosprinkler
Year Grass Crop Coef- (N. San Joaquin Valley Modesto, CA) Gallon /
Eto ficient I1st Leaf @ 2nd Leaf @ 3rd Leaf @ 4th Leaf @ day /
Week (in) (Kc) 40% 55% 75% 90% Mature tree
1/6 0.23 0.40 0.03 0.05 0.07 0.08 0.09 3
1/13 0.30 0.40 0.04 0.07 0.09 0.11 0.12 4
1/20 0.32 0.40 0.04 0.07 0.10 0.12 0.13 4
1/27 0.39 0.40 0.05 0.09 0.12 0.14 0.16 5
2/3 0.32 0.40 0.04 0.07 0.10 0.12 0.13 6
2/10 0.36 0.40 0.04 0.08 0.11 0.13 0.15 7
2/17 0.42 0.40 0.05 0.09 0.13 0.15 0.17 8
2/24 0.47 0.40 0.06 0.10 0.14 0.17 0.19 9
3/3 0.60 0.42 0.08 0.14 0.19 0.23 0.25 10
3/10 0.68 0.61 0.13 0.23 0.31 0.38 0.42 17
3/17 0.77 0.64 0.15 0.27 0.37 0.44 0.49 20
3/24 0.85 0.67 0.17 0.31 0.42 0.51 0.56 23
3/31 0.94 0.72 0.20 0.37 0.51 0.61 0.68 28
a/7 1.04 0.74 0.23 0.42 0.58 0.69 0.77 31
4/14 1.15 0.75 0.26 0.47 0.65 0.78 0.86 35
9/15 1.31 1.04 0.41 0.75 1.02 1.22 1.36 52
9/22 1.23 1.02 0.37 0.69 0.94 1.12 1.25 47
9/29 1.12 0.97 0.33 0.60 0.82 0.98 1.09 41
10/6 1.03 0.95 0.29 0.53 0.73 0.87 0.97 37
10/13 0.93 0.88 0.25 0.45 0.62 0.74 0.82 31
10/20 0.84 0.88 0.22 0.41 0.55 0.66 0.74 28
10/27 0.72 0.83 0.18 0.33 0.45 0.54 0.60 23
11/3 0.59 0.78 0.14 0.25 0.35 0.41 0.46 19
11/10 0.50 0.71 0.11 0.20 0.27 0.32 0.36 14
11/17 0.42 0.68 0.09 0.16 0.22 0.26 0.29 12
11/24 0.37 0.60 0.07 0.12 0.16 0.20 0.22 9
12/1 0.31 0.50 0.05 0.09 0.12 0.14 0.16 6
12/8 0.26 0.40 0.03 0.06 0.08 0.09 0.10 4
12/15 0.24 0.40 0.03 0.05 0.07 0.09 0.10 4
12/22 0.22 0.40 0.03 0.05 0.06 0.08 0.09 4
12/29 0.18 0.40 0.02 0.04 0.05 0.07 0.07 3
Total 53.37 14.57 26.71 36.42 43.71 48.57
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Chiangesiin KemiCounty alimena
Vield anaracreae firem 1960-2005

—=— Bearing (1000 acres) ==#=Gross Revenue ($100/ac) -—=—Meat Yield (Ib/ac)

140 Cultural Yield == 3000
Years Practice (Ib/ac)

1980-86 Short Prune 1371

1987-01 Long Prune 1569
2002-08 More Water & N 2265
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Westside Almond

Nonpariel yields (Ib/ac) by applied irrigation & N fertilizer
(Ib/ac) (starting year 5th leaf, NW Kern)

Available Water Stored in Rootzone

Lampinen, B., T.Dejong, S.Weinbaum,

; i i Full Irrigation Reduced Irrigation s.Metcal, C. Negron, M.Viveros, J.
|rr|gat|0n & N tr|a| — . g . 9 Mcllvane, N.Ravid, and R.Baker. 2007.
. . (in) N~250 N~125 (in) N~250 N-125 Spur dynamics and almond productivity.
Yields, applied water, & 2001 ? 1926 1898 (25%) 1979  1992| A Aimond Board 2006 Conference
2003 soil moisture. 2002| 485 1922 1275| 388 1593  1215| proceedings, 18pp.
2003 57.6 3004 2030 47.1 2352 1901
2004 59.7 2838 2752 47.9 2307 2209
Full Irrigation 2005 538 2227 1493 445 1758 1538 Reduced Irrigation
57.6 Total for 2003 2006 525 3241 2697 415 2739 2330 47.9 Total for 2003
3.2" Dormant Refill W2082'6Eﬂ |2b7/_2-1 1342832 103274; Zie 1047;3 941192 2.9" Dormant Refill
54.4" In-Season tr Use Eff ([b/in) ' ' ' ' 45.0" In-Season
Entire Rootzone — ——3' — 5 Entire Rootzone — ] —0—3 —F5
120% 3.5 120% — — 35
2
—~ o —_
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Nonpariel yields (Ib/ac) by applied irrigation & N fertilizer
(Ib/ac) (starting year 5th leaf, NW Kern)

Full Irrigation Reduced Irrigation
(in)  N~250 N-~125( (in) N~250 N~125
2001 ? 1926 1898| (-25%) 1979 1992
2002 48.5 1922 1275 38.8 1593 1215
2003 57.6 3004 2030 47.1 2352 1901
2004 59.7 2838 2152 47.9 2307 2209
2005 53.8 2227 1493 44.5 1758 1538
2006 52.5 3241 2697 41.5 2739 2330
2002-6 272.1 13232 10247 219.8 10749 9193
Witr Use Eff (Ib/in) 48.6 37.7 48.9 41.8

ReducediIN applications alwaysimalitaiedJuly,
leaittissue: >2% N\

Lampinen, B., T.Dejong, S.Weinbaum, S.Metcalf, C.
Negron, M.Viveros, J. Mcllvane, N.Ravid, and
R.Baker. 2007. Spur dynamics and almond
productivity. CA Almond Board 2006 Conference
Proceedings, 18pp.




IRRIGATION REPORT -- Fertilization Trial FANJET 12-2
Adjustment factor (% of Mature Water Use):
CIMIS ET Estimates | CURRENT DATE: 9/9/2009 LAST READING DATE:l 9/8/2009

Avg 2009 |Measured

-
Week ET ET Use SOIL TYPE:|Milham/Panoche sandy clay loam |
1/5 0.00 0.00|& Drainage FIELD CAPACITY (in/ft): 2.4
: Total Avail @ 100% (in): 9

1/12 0.00 0.00 0.00 REFILL POINT (in/ft): 0.9 |
1/19 0.00 0.00 0.00 ROOTING DEPTH (ft): 6 AREA/TREE (sq ft): 504
1/26 0.00 0.00 0.00 ROW SPACING: 21' x 24' DESIGN FLOW (gphitree): 21.6
= 2/2 0.00 0.00 0.00 IRRIGATION SYSTEM:|18, 1.2 gph drip
- et O rg a n I Z e d ' 2/9 0.00 0.00 0.00 NORMAL RUN TIME (hrs): 24 WET AREA APPLIC (in): 3.30
( ; = 2/16 0.00 0.00 0.00 WETTED VOLUME (%): 50% NUMBER of SETS: 3
2/23 0.25 0.23 0.10 TOTAL AREA APPLIC (in): 1.65

32 030 031 061 CURRENT DEPLETION PROJECTED IRRIGATIONS

_Put al I your info 3/9 050 050 025 3.11 (in) 9/9 9/17 9/26
3/16 058 065  0.40 =

3/23 067 0.77 0.42 I Entire Rootzone —1 ——3 —5

3/30 0.80 0.97 2.22 120% =-rmmmmmmmmrsecsseoscsscessces ey - 3.5
O e er Or eaC 4/6 091 112 102 10/27/09
a5 102 092 AL QL0006 fescenge e s Average SWP | .-..... 30 g
. . . o = c
f- I d 427 128 1.45 155 8 9 bars =
Ie 514 141 1.16 115 T 80% ¥ A AR e L 25 &
511 155 1.66 208 3 ' B 2
5/18 1.68 1.71 1.57 g ®
525 1.77 1.95 201 g7 60% =
6/1 1.85 1.94 245 \ g
E 68 189 186 177 8 g oo SN RRE ] 15 8
-Excell spreadsheets, FE R IR h
)i 6/22 209 2.10 253 5 £
6/29 2.11 2.27 0.85 ‘—c; R B R 10 =
>
2

716 2.14 2.28 2.92
a er O 7/13 2.14 2.08 2.21
) /) 7/20 2.06 2.18 2.34

7/27 2.05 2.10 3.86

o
N
8/3 1.97 2.07 1.94 ﬁr " - 60"
u re e nse n eW 8/10 1.95 1.90 2.43 400 - m e R R R E R EERP s 0
8/17 1.87 1.89 1.05 :
824 1.79 1.64 1.11 A o
8/31 1.71 1.78 1.46 o
latfiorm). Oreqoen KRS iy - e
) 9/14 1.49 1.42 3.06 A
= - ) v
9/28 1.20
a e rrl a. IO n 10/5 1.07 200 pro---sioioe- , AR - -60
10/12 0.91
10/19 0.81
11/9 0.42
11/16 0.34
11/23 0.26
11/30 ©0.18 0.00 5= ===t t5 |
12/14 0.12
12/21 0.11
12/28 0.09 [ IRRIGATIONS & SOIL TENSION ]
Total [52.8] 453]  50.1]

Applied Irrigation (in)
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T
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©

o

1.00 ~

Total
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Youwolldasteuyza pumpavitieuia=nerler

plate= seWIRGHE LR P} EIC72 Y OUMEEHHE

“pEIIE pPlate= eIy OUIRITIO AU SY/SIE:
~ertilization Trial FANJET 12-2

CURRENT DATE:

SOIL TYPE:
FIELD CAPACITY (in/ft):

REFILL POINT (in/ft):
ROOTING DEPTH (ft):
ROW SPACING:
IRRIGATION SYSTEM:

NORMAL RUN TIME (hrs):
WETTED VOLUME (%):

CURRENT DEPLETION

Adjustment factor (% of Mature Water Use): 100%
9/9/2009 LAST READING DATE:| 9/8/2009
Milham/Panoche sandy clay loam
2.4
0.9 Total Avail @ 100% (in): 9
6 AREA/TREE (sq ft): 504
21' x 24' DESIGN FLOW (gph/tree): 21.6
18, 1.2 gph drip
24 WET AREA APPLIC (in): 3.30
50% NUMBER of SETS: 3
TOTAL AREA APPLIC (in): 1.65
PROJECTED IRRIGATIONS
9/9 O/17 0/26

3.11 (in)
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SONMIE SINVMPIEE ECONOIMIC CONCIEUSIONS:

EOKE selfmpeIstuRe moRItorng and scheduling:
sSOJl moeIStUrer equIpment costs: $200:4;000/4ield

sConsulting costs: $800 (GNE NEULIon Pree siite) 1o
$20/ac ($8000/ac for 150/ acres)

s(Cheap\Water;, gooadlpKRICEs; N seil sealing: netaiolg

PEN/I9ACHK

*G60Water:, on 150/ acres: 67 =154,500
*$100 Water on 50/ acres: =800
*$500 Water on 150 acres: 67 =$87,500

200 Ib/ac kernels on 150 acres

@ $2/Ib = $60,000






