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Under watering

* Yield reduction
* Crop quality loss
* Death of crop

Over watering

* Disease promotion

* Crop quality loss

* Promotes shallow root systems (less drought tolerant)
* Loss of nutrients through leaching

* Groundwater contamination
* 20% of drinking water wells exceed 10 mg/l NO3-N

* Increased water bills
. N’
* Increased power bills ~



SOIL TEXTURE-

WHAT ARE THE SOIL MINERAL PARTICLES?

* SAND — WHICH IS LARGE, OR COARSE
e SILT — WHICH IS A MEDIUM TEXTURE

* CLAY — THE SMALLEST PARTICLES, FINE TEXTURED
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SOIL ASSOCIATIONS
Ritzvilie-Willis associoticn: Gently s'opirg soils that are silt
loar ﬂ-o‘?hwl and very deap to shallew over Sazolt bedrock;
farmad in foess; precipitation zone P to 12 inches
Warden-Shono associotion: Gently sloping soils that oce silt
leam throughaut and very deop to mndvanlr deen aver basalt
bedrock; formed in locustring motericl end leess; precipitotion
zane 5 ta 9 Inche:

Walla ¥olla-End “Lickakill 1ati Gent ly =loping
woily thot ore it loam thicuzhout ond very deep to shollow over
basalt bedrock; formed in ioess; pracipitotion zona 11 to 15 inznes

z

R2EE Starbuck-Scooreney ossociation: Gently sloging soils thot ore
3 - 2ift leam theowghaut and sha'low to very decp over zrovel or
bosolt bedrock; formed in old oilsvium od loazs; prezipitatior

/ zone 6 to 9 inches
RITE 5 s - 3
v mﬁ‘l ; Kions-Ritzville osseciation; Stesp soils thot are st laam
T 4K o & -ﬂroughnm and very deep 1o shallow avar bosalt rubsle or bed-
rocx; formed in loese ond residuum, peecipitation zo0e 6 to 12
inches

. )
&,
o s O
(o) R. 2 E. 15 Hezal-Guincy-2urzank azzociation: Geatly slopirg soils that
% = have o loomy sans surfoce loyer ord are vecy dees to shallow
RZAE S - ovar gravel, lacustrine marerlal, ar basolr bedrock; formed in

windblown san?, lacustrine maoterial, o olluviom; precipitatian
L zone & 10 9 Inchez

Scooteney-Kennwaick associotion: Gently sloping, very deep
- soi's that are zilt lecam throuzhout; fomeg in old alluvivm ond
Jocusiring marerial; pracipitetion zone & 10 9 Inches
Finley-Burbark-Cuincy assccigtion: MNeotly level sails thar
- ore losmy zans ta very fire sand throughout; formad in old
olluvium god windblown aand; precipitation zone & 1o 7 inchis
Aoril 1970
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U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

BENTON COUNTY A

SYMBOL

BbA
BbC
BbD
B4E

BFE

BkF
BIA

KeA

SOIL LEGEND

The first capital letrer is the initial one of the soil name. The second copital letter,
or pair of capital letters, shows the class of slope. Symbols without o slope lefrer
are those of land fypes that have a considerable range of slope. A final number,

2 or 3, in the symbol shows thot the soil is eroded or severely eroded.

NAME

Burbank loamy fine sand, O to 2 percent slopes

Burbank loamy fine sand, O 1o 15 percent slopes #

Burbank loamy fine sard, 2 1o 15 percent slopes

Burbank loamy fine sand, basalt substratum, 0 to 30
percent slopes *

Burbank rocky loarny fine sand, basalt substratum, 0 to 30
percent slopes »

Burbank rocky loamy fine sand, 30 to 65 percent slopes

Burbank loamy fine sand, gravelly substratum, O to
percent slopes

Burbank loamy fine sand, gravelly substratum, 2 to 15
percent slopes

Burke silt loam, 0 to 2 percent slopes

Burke silt loom, 2 to 5 percent slopes

Burke silt loom, 0 to 5 percent slopes

Burke =ilt loam, 5 to B percent slopes

Burke silt loam, 15 to 30 percent slopes, severely eroded *

Burke silt loam, 30 to 65 percent slopes #

Burke silt loam, shallow, 0 to 5 percent slopes »

Burke silt loam, shallow, 5 to 8 percent slopes

Burke very fine sandy loam, 0 to 2 percent slopes, eroded

Burke very fine sandy loam, 2 to 5 percent slopes, eroded

Burke very fine sandy loam, 5 to 8 percent slopes, eroded

Burke very fine sandy loam, O to 15 percent slopes, eroded #

Burke very fine sandy loam, shallow, O to B percent slopes,
eroded

Dune land

Ellisforde silt loam, 0 to 5 percent slopes

Ellisforde silt loam, 15 to 30 percent slopes, severely
eroded #

Endicott silt loam, 0 to 5 percent slopes »

Endicott silt loom, 5 to 15 percent slopes »

Endicott silt loam, shallow, O to 40 percent slopes #

Esquatzel fine sandy loom, 0 to 2 percent slopes

Esquatzel fine sandy loam, 0 to 5 percent slopes »

Esquatzel silt loam, 0 to 2 percent slopes

Esquatzel silt loom, 2 1o 5 percent slopes

Esquatzel silt loom, O to 5 percent slopes #

Finley fine sandy loam, 0 to 2 percent slopes

Finley fine sandy loam, 2 to 5 percent slopes

Finley fine sandy loam, 0 to 15 percent slopes »

Finley fine sandy loam, 5 to 15 percent slopes

Finley stony fine sandy loom, 0 1o 30 percent slopes »

Finley gravelly fine sandy loam, 2 10 5 percent slopes

Finley fine sandy loam, moderately deep, O to 2 percent
slopes

Finley fine sandy loam, moderately deep, 2 to 5 percent
slopes

Hezel loamy fine sand, 0 1o 2 percent slopes
Hezel loamy fine sand, 2 to 15 percent slopes
Hezel loamy fine sand, 0 to 30 percent slopes »

Kennewick silt loam, O to 2 percent slopes

Kennewick silt loom, 2 10 5 percent slopes

Kennewick silt loam, 5 to 8 percent slopes

Kennewick silt loam, 8 to 15 percent slopes

Kennewick silt loam, 15 to 30 percent slopes, severely
eroded #

Kiona very stony silt loam, O to 30 percent slopes #

Kiona very stony silt loam, 30 to 65 percent slopes %

Koehler loamy fine sond, O to 8 percent slopes »

Lickskillet very stony silt loam, O to 30 percent slopes »
Lickskiller very stony silt loam, 30 to 65 percent slopes#

Pasco fine sandy loam, 0 1o 2 percent slopes

Pasco silt loam, 0 1o 2 percent slopes

Prosser silt loam, 0 to 2 percent slopes

Prosser silt loom, 2 to 5 percent slopes

Prosser silt loom, 5 to 15 percent slopes.

Prosser silt loam, O to 30 percent slopes #

Prosser very fine sandy loam, O to 15 percent slopes,
eroded »

SYMBOL

QuA
QuD
QuE
QyE

ReB
ReE3

ReF
RID2

StD

NAME

Quincy loamy sand, 0 to 2 percent slopes

Quincy loamy sand, 2 to 15 percent slopes

Quincy loamy sand, 0 to 30 percent slopes «

Quincy loamy sand, moderately shallow, 0 to 30 percent
slopes »

Ritzville silt loam, 0 to 5 percent slopes »

Ritzville silt loam, 15 to 30 percent slopes, severely
eroded #

Ritzville silt loam, 30 to 65 percent slopes »

Ritzville very fine sandy loam, O to 15 percent slopes,
eroded #

Riverwash »

Rock outcrop #

Scooteney silt loam, 0 to 2 percent slopes

Scooteney silt loam, 2 to 5 percent slopes

Scooteney silt loam, O to 5 percent slopes #

Scooteney silt loam, 5 to B percent slopes

Scooteney silt loam, gravelly subsoil, 0 to 2 percent
slopes

Scooteney silt loam, gravelly subsoil, 2 to 5 percent
slopes

Scooteney silt loam, gravelly subsoil, 5 to 15 percent
slopes

Scooteney stony silt loam, 0 to 30 percent slopes

Scooteney gravelly silt loam, 2 to 5 percent slopes

Shano silt loam, O to 2 percent slopes

Shano silt loam, 2 to 5 percent slopes

Shano silt loam, O to 5 percent slopes

Shano silt loam, 5 to 8 percent slopes

Shano silt loam, 8 to 15 percent slopes

Shano silt loam, 15 to 30 percent slopes, severely eroded*

Shano silt loam, 30 to 65 percent slopes»

Shano silt loam, deep, 2 to 5 percent slopes

Shano silt loam, deep, 5 to B percent slopes

Shano very fine sandy loam, 0 to 15 percent slopes, eroded »

Shano very fine sandy loom, 15 to 30 percent slopes, eroded #

Shano very fine sandy loom, deep, 2 to 8 percent slopes,
eroded

Starbuck silt loam, O to 5 percent slopes

Starbuck silt loam, 5 to 8 percent slopes

Starbuck silt loam, 0 to B percent slopes

Starbuck rocky silt loam, 5 to 45 percent slopes *

Starbuck stony silt loam, 0 1o 15 percent slopes »

Umapine silt loam, 0 to 5 percent slopes x
Umapine silt loam, drained, 0 to 2 percent slopes

Walla Walla silt loam, O to 5 percent slopes»

Walla Walla silt loam, 5 to 15 percent slopes #

Walla Walla silt loam, 15 to 30 percent slopes, severely
eroded #

Walla Walla silt loam, 30 to 65 percent slopes

Wamba silt loam, 0 to 2 percent slopes

Warden silt loam, 0 to 2 percent slopes

Worden silt loom, 2 to 5 percent slopes

Warden silt loam, O to 5 percent slopes»

Warden silt loam, 5 to 8 percent slopes

Warden silt loam, 8 to 15 percent slopes

Warden silt loom, 15 to 30 percent slopes, severely eroded*

Warden silt loom, 30 to 65 percent slopes»

Warden very fine sandy loom, 0 to 2 percent slopes, eroded

Warden very fine sandy loam, 2 to B percent slopes, eroded

Warden very fine sandy loam, 0 to 15 percent slopes, eroded *

Warden very fine sandy loam, 15 to 30 percent slopes,
eroded #

Warden very fine sandy loam, 8 to 15 percent slopes,
eroded

Willis silt loam, O to 5 percent slopes#

Willis silt loam, 15 to 30 percent slopes, se:

Willis silt loam, 30 to 65 percent slopess

Willis silt loam, shallow, 0 to 15 percent slopes

rely eroded &
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Highways and road
{o]T]; RE——
Good motor .. .|
Poor motor +.--
T 1y

Highway markers

National Interst3

State or county
Railroads

Single track ..

Multiple track

Abandoned ...
Bridges and crossi

Road .........

R. R. over ....

R. R. under

Tunnel

Buildings

School .......J

Church
Mine and quarry
Gravel pit ..
Power line ...
Pipeline .
Cemetery
Dams

|
Well, oil or gas .
Forest fire or looki

Windmill .........




Representative values of soil bulk density, total porosity, and available soil water
for various generalized soil textures.

-

Bulk Available Soil Water
Densitz Porosity (inches/foot of sail
(g/em’) (%) depth)
- Soil Texture Range Average
| Coarse
\) Sand 1.65 3 | 05.08 07
Fine Sand ' 1.60 40 0.6-1.0 0.8
Loamy Sand 1.60 40 0.7-1.1 0.9
Gravel/Cobble in
Coarse Texture — — 0.6-0.8 0.7
Moderately Coarse
Loamy Fine Sand 1.55 42 1.0-1.3 1.2
Sandy Loam | 1.50 | 43 | 1.2-1.6 14
Fine Sandy Loam 1.50 43 1.2-1.7 1.5
Medium
Gravel/Cobble in
Medium Texture — — 1.1-13 1.2
Very Fine Sandy Loam 1.45 45 1.6-2.2 1.9
Loam 1.40 47 1.6-23 2.0
Moderately Fine
Sandy Clay Loam 1.35 49 1.7-2.4 2.1
Silt Loam 1.35 49 1.8-2.5 22
Clay Loam 1.35 49 1.8-2.5 il
Fine
Sandy Clay 1.30 51 1.9-2.5 23
Silty Clay 1.25 53 19-25 23
Clay 1.20 1] 20-25 2.3
Peats and Mucks — — 20-3.0 25




AVAILABLE SOIL WATER VS. TEXTURE
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Water 1in soul (in.J/ft)

0

Sand Loam Silty Clay Loam

. Excess or gravitational water

. Available water, no plant stress
— Available Water Capacity

. Available water, plant stress possible

. Unavailable water
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USDA Web Soil Survey

https: / /websoilsurvey.nrcs.usda.gov/app /HomePage.htm



https://websoilsurvey.nrcs.usda.gov/app/HomePage.htm

Expected maximum crop rooting depths, effective rooting depths for water management
purposes and management allowable depletion (MAD) values for several PNW crops.

Effective Root

Mcegleatom st Depth (ft) for Water AIIovA::l:‘I:QSec:'illewufer

Depth (ft) in Deep, Management in Deep, Depletion (%
Crop Well-Drained Soil Well-Drained Soil apiefion {5
Alfalfa 4 65
Apples (with/without cover crop) 3.5-4 50-65
Apricots 3.54 50-65
Asparagus 4 50
Beans, dry 2 50
Beans, green 2 40-50
Carrots 2 40-50
Cherries (with/without cover crop) 3.5-4 50-65
Clover/grass hay 2 50-65
Corn, grain 3 65
Corn, sweet 3 40-65
Crucifers 2 40-50
Cucumber 2 40-50
Grapes (with/without cover crop) 3 65
Hop 4 65
Mint 1.5-2 35
Onions, dry 1 40-50
Onions, green 1 40-50
Pasture grass

Peaches (with/without cover crop)
Peas

Pears/plums (with/without cover crop)

Potato
Radish
Raspberries
Safflower
Sorghum
Soybeans
Spinach
Spring grain
Strawberries
Sugar Beets
Sunflower
Tomato
Turfgrass
Winter wheat

WNEOE—=WNWWOANNONONNNWOOGOANDIAOALANOGO WWWONO OO




HOW MUCH SHOULD | WATER?

* AWC X RD X MAD = TAWC

* Ex. Pasture Grass on Sandy Loam
* 2 Ft. Rooting Depth
* 1.40 Inches/Foot
* 50 — 65% MAD (use 55%)

* 1.47” X 2" X.55 =1.54"



HOW LONG SHOULD | WATER?

* Need to Know Irrigation System Application Rate and Efficiency.

Design (Dealer, Nozzle rating @ varying psi)
Flow Measurement (Easiest with Impact Sprinklers)

Catch Measurement (Use Straight Edge Container i.e. Tuna can,

vegetable can, etc.)
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~/ HOW LONG SHOULD | WATER?

* Design (Dealer, Mfg. Nozzle rating @ varying psi)

F338— Single Nozzle — 3/4° Brass Arm
1/8° 9/64° /32" 11/5¢° ne 13/64° 73y
NOZ. DIA DIA DIA. DIA. DIA DIA. DIA.

pS| GPM T GPM 1 GPM 1 GPM T GPM fT. GPM 1 GPM -

25 |2.25 78 |2.88 80 |352 82 [424 83 [500 85 |[590 86 |6.85 88
30 |247 79 |335 81]385 85 |464 88 |[550 91 ]650 94 |755 96
35 [2.68 80 [3.40 82 |416 87 |502 90 [596 94 [705 97 [820 100
40 |2.87 81]3.64 83 |445 88 [537 92 638 96 |7.55 99 |8.80 102
45 |3.05 82 |386 84 [472 89 |[570 94 |678 98 [8.00 101[9.35 104
50 [322 83 |4.07 85 |498 90 [ 601 95 [7.16 100]845 103] 9.9 106
55 |3.38 84 |427 86 522 91630 96 |752 101]8.85 104 [10.40 107
60 |3.53 85 |448 87 |545 92 [657 97 |785 102]9.25 105
65 |3.68 86 |4.65 88 |568 93 [6.82 98 [818 103960 106| Donct
70 | 382 86 |483 89 |590 94 |7.09 99 |850 104|995 107 “Poc
75 |3.96 87 |500 90 |611 95 |7.34 100|880 1051025 108| &0FS
80 |409 87 |517 91]630 96 [7.58 101|9.09 106 [10.50 109

wn
on

* IPH = Avg. Nozzle gpm X 96.3/Sp. Spacing X Lateral Spacing X Eff.
e ((5.22 gpm X 96.3)/(40" X 60’)) X 75% = 0.16 IPH
* 9.8 hours to fill 1.54” soil depletion

1.92” /12 hrs. Or 3.84" / 24 hrs.
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* Design Info (Dealer Mfg Nozzle rq'rlng @ varying psi) \/
Plate/ozzle Options and Flow Performance in Gallons Per Minut
25°Plae | Recowmended | Model & L |
Optiens Nozzies Redios | 25 |30 | 35 40 | 45 50 | 55 | B0 | 85
' Pic Bie #10 ,R‘?OIOOLP 0.88 0,97 1.05 112 1.19 1.25
e, ez [ROO0NE 1y g 125 v 17 1

' g Opinge #11 [ H2R0DED ol 107 17 1127136 145158 — | -
s 2 y 083. HQDO.OW.T. - - 136 1.45 153 161 1.68 1.76
1287) ¢ '.";.‘_-.z Ui a0, 999/
PURPLE — A Kbvoas .
w2 @ et RQDOO‘P 127 1.39 150 161 1.70 1.80 -
‘ " Nozzlel Body Assy Rzooow_é_' ’

(3/32") #997 Rad. 2

161 1.70 1,80 1.89:1.98 2.06

IPH = Avg. Nozzle gpm X 96.3/Sp. Spacing X Lateral Spacing X Eff.
((1.80 gpm X 96.3)/(40’ X 40’)) X 85% = 0.09 IPH

16.7 hours to fill 1.54” soil depletion

1.08” / 12 hrs. Or 2.16” / 24 hrs.



HOW LONG SHOULD | WATER?

* Nozzle Flow Measurement
* Impact Sprinker
* Micro-spray Sprinkler
* Drip
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HOW LONG SHOULD | WATER?

Figure 9-13 Minispray head catch device (made from a 2-liter plastic soft drink bottle)

Step 1.Make cuts as shown

A

Part 1
To be the new spout.

— 4—— Cut just below stiffener ring.

Part 2
4"‘/" Cut just below shoulder.

«——Part 3

4— Cut hole same diameter as threaded neck.

Invert part 3
Insert part 2 into part 3 as shown.

Enlarge hole in part 2 as needed so it
L/ fits over minispray heads.

Insert part 1 through hole from inside of part 3.
Seal with silicone caulking compound.

Seal with silicone caulking compound.
Allow silicone caulking compound to cure before using.

0

tion:
Plg?:readevlce over minispray head, allow flow from
spout to stabilize, check for splash losses, and make
field adjustments as necessary.




HOW LONG SHOULD | WATER?

* Nozzle Flow Measurement
* Impact Sprinker
* Micro-spray Sprinkler

* Drip
Ex. 5 Gal./1.5 minutes = 3.33 gpm

Ex. 5 Gal./47 seconds = 6.38 gpm

Ex. V4 cup/1 minute = .94 gph



HOW OFTEN SHOULD | WATER?

* EVAPOTRANSPIRATION = EVAPORATION + PLANT TRANSPIRATION

* USBR — AGRIMET
* Crop Water Use Charts

* WSU - AGWEATHERNET
* Daily Crop Water Use

* Irrigation Scheduler — Check book method.


https://www.usbr.gov/pn/agrimet/
http://weather.wsu.edu/

SOIL MOISTURE MONITORING
METHODS

Soil Sampling (Oven Dry/Gravimetric)
Tensiometers

Electrical Resistance Blocks (Watermarks)
Time Domain Reflectometry

RF Capacitance

Neutron Probe (Consultants)
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9 . SOIL MOISTURE MONITORING METHODS -

Tensiometers -
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SOIL MOISTURE MONITORING METHODS

Electrical Resistance (Watermark)
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SOIL MOISTURE MONITORING METHODS

Time Domain Reflectometry / Tranmissometry \ —
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SOIL MOISTURE MONITORING METHODS

RF Capacitance /FDR
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- \J SOIL MOISTURE MONITORING METHODS

Neutron Probe

ACESS TUBE SOIL SURFACE
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SOIL MOISTURE MONITORING METHODS

Real Time Readings ) N C

HTTPS://CROPLOGIC.COM/CROPLOGIC-REALTIME/ R U
HTTPS://WWW.CROPX.COM/



https://croplogic.com/croplogic-realtime/
https://www.cropx.com/

B 0 N

IRRIGATION SCHEDULING

. Know your application rate

Know how much water the soil holds
Know the rooting depth of your crop
Know how much water you can deplete before plant stress

Know how fast the plant is using the water



