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* ADEQUATE CANOPY SIZE

* Maximize the source (canopy) duringa specific time
interval, to maximize the economics and quality of
the sink (tuber)

* Nutrierits, irrigation ; SO urce

(Foliage)

* CANOPY DURATHON

* Adequate, healthy canop;y early and-then
maintained as long as possible
* Remove any limiting factors

¢ Input shortages, disedses/pests, weeds, use proper
cultivation & irrigation (TUbe FS)
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~85-90%
WATER

| /*80%
. WATER

Clearwater
450 Ib/AN

38-Tons/A Potato Crop

Tuber Yield (T/A)

Between 60 and 140 days after planting
* Tuber bulking rate is'linear 0 T e e

* 900 lbs/A day tuber bulking rate (9 cwt/acre/day)
* 0.8 oz tuber weight/plant/day (1.2% of final plant yield/day)
* Every 20/days, the plant ‘will add 1 Ib in tubers

* Final yield equivalent to 4.1 lbs/plant (34 inch rows, 10 in-row spacing)
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How much water does the typical Columbia Basin
potato crop use per season?

£\ s

25 to 32 acre/inches L it
Acre inch = 27,154 gallons/A ‘

28 inches = 760,312 g/A
— 6.34 million Ibs/A

How many gallons to grow one Ib
of potatoes (yield 33 tons/A)?

—~10 gallons/Ib of potatoes

© 2024 M Pavek, All Rights Reserved
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When do potatoes use the most water?

Mid Season 70

é .
-
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R Modeled ET values
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When do potatoes use the most water?

0.2

Redded B/godranspiraion (indhes)
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Tuber growth mostly linear
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Misinformation about pre-emergence irrigation or
“watering potato plants up”




2/21/2024

2023 Pre-Emergence Irrigation vs None
(% Difference from the None)

% Difference

24

Clearwater Russet

N

PreJrrigated

Ranger Russet

Pre Irrigated/® - Pre Irrigated
12 | . .

Pre Irrigated

None None None

Total Yield Gross Return Total Yield Gross Return




Pr\m"e your PIants and Soils W|th
Early Season Soil Moisture -

Irrigate inthe fa Il before
planting to fill the soil profile

Roots need moisture prior togfs
emergence (65-75% ASM)” -

Pre-Plant/Irrigation ¢
Tlllage dries out 50|Is
Pre- Emergence Irrlgatlon

Pre-/E\mergence Herbicides

b

Irrigation Management

Obvious — Mainte_in irrigatidn equipmeht, replace worn components
Understanding your irrigation equipment and capabilities

— Output, application timeliness, duration ~:
— Catch water, proof your machine — does the measured output= the control panel

Idéal Irrigation Management is a Combination-6t:
 /Soil moisture monltors
— Volumetric 1 p; y s
—  Soil watep po_tentlal (patential of a soiltg Pold water/matric potential) \
— More sights-and depths\: better \ \
Preditted irrigation rate /
& Maintair%g soil moisture to maximize gconomic return
e /Soil .m'oisture monitors /_,7 ;
> Regularfield visits 4
— Shovel, hand feel method
Rain gauges, necord actualapplication rates
Timely irrigation
y

b

/
pe—
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* Evapotranspiration (ET)
— Evaporation (E)
— Plant Transpiration (T)

* Respiration of plants = T = 70-80%
* Passage .pf"’\"iv-ater vapor through
plant pores in]tb"the atm@spherfe

>

—

. Ratigﬁchanges as the crop grows - E = 20-30%
and more of the soil surface is

~‘shaded by crop lea¥es. % 2 2

What is Plant Transpiration?

* Soil moves from root system and transpi'réd from the leaves via
stomata :

=

* _Primary reason foptranspiration is to cool the plant
* Water helps move nutrients from the soil into the plant
— I§e§eps plant/cells hydrated and allows for growth/expansion




~What is Plant Transpiration (confginued)'?

Weather/climate drive plant transplratlon

Air temperature and solar radla'mon are prlmary facters in
transplratlon rate

S

A : \ J s
“Wind speed contributes to plant transplratlon )

" Wind to’high)the storhata close hnd transpiration actually
decreases

/

—5 X L8 '_’-7’. \ : . X >
As rélative humidity increases, transpiration will decrease.

What is
Evapotranspiration?

Evaporation
Transpiration
Evaporation
Evaporation
Transpiration
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Evaporation

Transpiration
Evaporation
Transpiration

Evaporation
s /E |
-

Evaporation
Transpiration
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Predicting Evapotranspiration (ET)

* |f we could predict ET, what is it good for/how do we use it?
— IRRIGATION ROAD MAP
— Without it, you are driving (irrigating) blind
* Predicted ET gets you very close to actual water demand of the
plant & soil, daily
* You could water a crop with predicted ET, never go into the field,
and likely produce a profitable crop
— But should you?

NO! (WHY?)

AgWeatherNet for ET Values: https://weather.wsu.edu/

Total tuber yield as influenced by the difference between irrigation and ET on
45 commercial potato fields in southeastern Idaho.

Total tuber yield (cwt/ac)

390
380
370
360
350:
340:
330;
320+

3104

300-

Al

<3 -3to-1.5 -1.5to0 0to15 15to3 >3
Irrigation - ET (in)

under-application |optimum| over-application

© 2024 MJ Pavek, All Rights Reserved

Potato Irrigation Management
University of Idaho Ext Bul 789
Bradley A. King and Jeffery C. Stark
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Otherthan weather, soil moisture deficit (poor irrigation) is the
moSt:prominent reason for yield loss (using otherwise grower std
prattices):

(120%not.insphoto)”

& FEvapotranspiration (ET) S' X \ @ Irrigation Scheduler- Mo X @@ lIrrigation Scheduler - Mo X (@ AgriMet Columbia-Pacific X | ¥ Copy the window or scre: X \ + v - X

& > C A Notsecure | weather.wsu.edu/ism/index.php?m=18&action=general-setting G oo v ® 0O @ H

J Network Authentic.. & Mail - mjpavek@ws.. [J Travel | CAHNRS Bu.. [ Activity Insight | Off... g Calculation of sun's.. @ SunCalc - sunrise,s.. [ WSUZOOM [C] Sign into Concur|... »

friigation scheduler mobfle )

Login

Using your AgWeatherNet account.

Username:

L

Password:

Remember me [
‘ Login

Forgot Username?
Forgot Password?

Register
In order to use the irrigation scheduler, please register for an
AgWeatherNet account which can be used to log in.

weatherwsu.edu/ism/index.php?m=1

o 4:38 PM
ﬂ £ Type here to search i 100% b % @ P 1/16/2023 B
2023
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G Network Authentic...

A Evapotranspiration (ET) S X | @ Imigation Scheduler - Mol X

@ Irrigation Scheduler - Mo X

C A Notsecure | weather.wsu.edu/ism/index.php?m=18&action=season-setting

weatherwsu.edu/ism/index.php?m=18action=dashboard

£ Type here to search

R Mail - mjpavek@ws... G Travel | CAHNRS Bu...

G Activity Insight | Off...

@ Calculation of sun's...

@ SunCalc - sunrise, s...

irrigation scheduler mobfle |

Season Settings

Field: Ul Potato School Field 1, 2023; Potatoes

J

Help

Emergence: |May 07, 2023

Canopy Cover > 10%:
Canopy Cover > 70%:
Crop Initial Maturation:
End of Growing Season:

Update Field |

<2 General Settings

2> Season Date Settings

<> Crop Settings
2 Soil Settings

@ AgriMet Columbia-Pacific X | B® Copythewindoworscrer X | =+

=
€}

G wsuzoom

[oozz]) 4

v

-

X

e w * 0@ :

C| Sign in to Concur |...

z &

SN~

4:42 PM
1/16/2023

»

B

25
Soil Water Content (in/ft)
Field Wilting
Soil Texture | Capacity | Point AWC
Coarse Sand 1.2 0.6 0.7
Fine Sand 1.5 0.7 0.8
Loamy Sand 2.2 1.2 1.0
Sandy Loam 2.7 1.3 1.4
Fine Sandy Loam 3.4 1.6 1.8
Sandy Clay Loam 4.0 2.0 2.0
Loam 4.0 1.8 2.2
Silt Loam 4.3 2.0 2.3
Silty Clay Loam 4.6 2.8 1.8
Clay Loam 4.8 3.0 1.8
Silty Clay 4.8 3.2 1.6
Clay 4.8 3.4 1.4
Peat Mucks 5.0 2.6 2.4
26
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< Cc

G Network Authentic.. By Mail - mjpavek@ws...

weatherwsu.edu/ism/index.php?m=18action=soil-water-chart

£ Type here to search

& Evapotranspiration (ET) S X | @ Irigation Scheduler - Mo X

G Travel | CAHNRS Bu..

Q@ Irrigation Scheduler - Mo X (@ AgriMet Columbia-Pacific X

A Not secure | weather.wsu.edu/ism/index.php?m=18&action=soil-setting

G Activity Insight | Off... g Calculation of sun’s...

irrigation scheduler moblle |

Soil Settings

Field: Ul Potato School Field 1, 2023; Potatoes v |
Help

Soil Water Content at Field

Capacity (Full): in/ft

Soil Available Water

Holding Capacity: in/ft
Management Allowable
Depletion: |35 %
[ Update Field |

<> General Settings

5> Season Date Settings
> Crop Settings
=» Soil Settings

W SunCalc - sunrise, s...

Copy thewindow orscrec X |+ v b

G e w 0@ :

S| Sign into Concur |... »

G wsuzoom

o ~ 4:43 PM
™ tm 2
li00%) ¥ ~ m Z D) s B
A Evapotranspiration (ET) Stations X | & lIrrigation Scheduler - Mobile X & Irrigation Scheduler - Mobile X @ AgriMet Columbia-Pacific North: X | + ¥ - X

< c

B Network Authentic.. EJ§ Mail - mjpavek@us...

Evapotranspiration
(actual/predicted water use)

B3 Travel | CAHNRS Bu..

A Not secure | weather.wsu.edu/ism/index.php?m=18action=daily-budget-existing-fields

B Activity Insight | Off... g Calculation of sun's..

irrigation scheduler moblle |
7-Day Daily Budget Table

Field: [WSU Potatoes 2022, 2022; Potatoes ~|
Help download data
Rain& Vol Water
Irrig sSwcC Deficit Edit
(in) (%) (in) Data
06/10 0.09 015 297 1.29 Edit
06/11 0.19 0.06 29.3 1.42 Edit
06/12 0.16 0.22 29.7 1.36 Edit
30.4 1.24 Edit
297 1.45 Edit
0.00 28.8 (|74 Edit

2717

Jun 10, 2022

1.94

@ SunCalc - sunrise, s..

G w 0@ :

G wsuzoom  [€] Sign into Concur|... »

Predicted potato
water use:

especially helpful during
extreme heat or cold

5:07 PM E
1/16/2023
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Daily Water Demand Across Growth Stages

0.3to 0.6 in. 0.4to 0.1in.
Mid Season

0.1to 0.3 in. A,e‘\
03

0.1 inches

Initial

4.'.'/¢l‘i‘{l\‘\\\\\\e\\\~ , > :
F s
h

£

WSS
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- MEASURING SOIL WATER STATUS

1. Two main approaches

A. Volumetric Water Content
a) “Hand-Feel” Method
b) “Oven” Method
c) Neutron Probe
d) Time Domain Reflectometry
e) Capacitance Probe

B. Soil Water Potential
a) Tensiometers
b) Capacitance w/ calibrated media

33

Monitoring soil-water status software

« All software will have an upper and lower boundaries

Soil Water Content

WATER POTENTIAL (kPa)
& 2 = N

VOLUMETRIC WATER CONTENT (M3 M=)
° e °
8 8 g

SOIL WATER CONTENT (IN/FT)

34
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i i Percent of f ity (fest fool) A sl
Professional Ag Services — Perentetfescaact frstfos) Aste 24
NEUTRON PROBE SOIL MOISTURE GRAPH 09/16/2014
Grower: WSU Research Unit
E Owner  WSU Research Unit Page 1of 1
2018 Fisids 100 Past ET Forecast ET
Crop _Russet anety Recomended application: Per day
Total Hours to Run Per week
= . 4 > - Dat
Date n = s 2le @ Reading  Fiekl Crop
3 - 3§18 &8 B81% SIE 818 818 818 9162014 NW.  Clearwater
iat 3 1 T 162014 Heat Russet3 19.9 005 035 0 0 0.00
Foot 200 : —= Cable -
Lo A S SNS SNTIINNS NSNS W o= QTSRS RERERIONSI SESEDNSIIN T, oo on: — ot Ml 9/162014 Middle  Russetd 17 004 028 0 0 0.00
£
inches Fast
e 100 9162014 Middle  Russet3 265 004 0z o 0 0.00
Foot West -
9162014 NE- Russet3 212 007 049 ] 0 0.00
Crystal
Green
and 9/16/2014 SE-65% Russetd 1344 004 028 [} 0 0.00
Foot 500 T = 9162014 SW-  Russet 2072 004 028 ] 0 0.00
Motsturt 1009
inchas
Par 200
Foot
3ed
Foot : - T
Mosture 300 s
Inches
P 2.00
Foot
Rain
Gauge

35

3

240

Optimum range for potatoes

 Soil water content = 65-100% soil’s
field capacity
* Range is dependent on soil type - more ancad

* Dry soil permanent wilting point?
* You should never be close
» > 32% available soil water content

« Soil water potential = -60 to -20 kPa
« Same for all soil types

* *For reference, potato plants cannot assert
tension/suction >1000 kPa -> Permanent
wilting point

N
=
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% 015 £
£ g
5 -
o z.
@ =
E
W o010 7
e % f4
< =]
= ]
o =
£ E
o S
0.05 0.06 =
2 g
Q S
> — 8in SENSOR 2
——12in SENSOR
“—24in SENSOR
0.00 r . r r . 0.00
4/1/2007 6/2/2007 6/2/2007 7/3/2007 8/3/2007 9/3/2007
4172007 5/2/2007 6/2/2007 7/3/2007 8/3/2007 9/3/2007
% L L L L f
20,00
w
[
=
= 4000
-
<
E
& 6000
i
o
a
& 100.00
i~
E
£00.00 — 12in SENSOR
24in SENSOR
1600.00

*Source: https:,

36
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What depths to monitor?

* 1stdepth: 10-12 in.__
* Most important - monifbss\75% of root zone area
« Provides insight into SWS conditions at the root

S
~,
~,
SS
~,

Zone

- 2W depth: 18-24in

* Provides insight into-deep soil water loss — if
there is an increase in SW.S - over irrigation

~
~
~
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~
~
~o
~.
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~.
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~
~
~
~
~
~
~
~o
~
~
~

37

How many sampling locations per field?

* At least two — more is better — improve accuracy in non-uniform fields
+ SWS monitoring should represent the field’s soil type and topography
conditions
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Measuring-Applicagi
* Precipitation and Irrigation 4 -4, ,*

« Automated or manual rain gauges
Measuring inches applied

A

~Narrow it Down'- Keep it Simple

|deal Potato Water Management
— Maintain irrigation equipment
— Calibrate equipment, measur¢ output
\ — Prime youssoil early; anticipate rapid growth
“— Redl time soil moisture value's ‘
. Vo!gmetric (%oi-l water coptent) A%
*Soil water potential _ —
— Preditted ET : ;
—Rain gauges to record actual applicationdevels
— Field visits Y
. Managément, management,’management

d

B

20
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Questions?

Should I err on the side of too much or too little irrigation, and
why?

Name four tools used in combination to monitor soil moisture in
potato fields

How best can you irrigate potatoes during stressful weather
conditions?

Is it favorable to have the soil just below the tubers in the hill dry to
prevent tuber rot in storage or field?

Explain Evapotranspiration
What happens to plants if the soil is at permanent wilting point?

Specific Gravity as Affected by Irrigation Rate

averaged across Alturas, Clearwater R., Ranger R. R. Burbank, Umatilla R., 2018-2020

1.095 -

1.090
1.085
1.080

1.075
R%?=0.97

40 60 80 100 120
Irrigation Level (% ET)

1.070




Excessive Late Season Irrigation Increases Growth Cracks

N
«

p-value <.0001
HSD = 6.74
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Irrigation Level (% ET)

ALTURAS
6.7°C 8.9 °

Irr 5
2 ﬂ N

Level

40% ET
?’,

* Alturas Fry Color fried 90
days after harvest (DAH)

80% ET ., ;
' ié;‘ 3 _‘

.f )

* )

: ; oy

IOO/ET"|||' "‘l" %ﬁﬁ'i

IZO%ETl"'ll "i" i";i
4
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