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Successful Combination leads to Potato Profits

• ADEQUATE CANOPY SIZE
• Maximize the source (canopy) during a specific time 

interval, to maximize the economics and quality of 
the sink (tuber)

• Nutrients, irrigation

• CANOPY DURATION
• Adequate, healthy canopy early and then 

maintained as long as possible
• Remove any limiting factors

• Input shortages, diseases/pests, weeds, use proper 
cultivation & irrigation

Source
(Foliage)

Sink
(Tubers)
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Water Composition

~85-90%
WATER

~80%
WATER
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38-Tons/A Potato Crop

Between 60 and 140 days after planting
• Tuber bulking rate is linear
• 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 lb in tubers
• Final yield equivalent to 4.1 lbs/plant (34 inch rows, 10 in-row spacing)

Days After Planting
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How much water does the typical Columbia Basin 
potato crop use per season?

• 25 to 32 acre/inches
• Acre inch = 27,154 gallons/A
• 28 inches = 760,312 g/A

– 6.34 million lbs/A

• How many gallons to grow one lb
of potatoes (yield 33 tons/A)?
– ~10 gallons/lb of potatoes 
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THREE-YEAR AVERAGE 

Days After Planting
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100% Replacement of Evapotranspiration

All cultivars received the same amount of irrigation

Water Use by Cultivar
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When do potatoes use the most water?
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Othello Potato Water Use 2023 
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When do potatoes use the most water?
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Predicted Othello Potato Evapotranspiration 2023 
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Emergence Row Closure

0

50

40

30

20

10

Tons/A

Tuber growth mostly linear
Between 60 and 140 DAP
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Root Growth Begins Prior to Emergence
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Misinformation about pre-emergence irrigation or 
“watering potato plants up”
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2023 Pre-Emergence Irrigation vs None
(% Difference from the None)
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Prime your Plants and Soils with 
Early Season Soil Moisture

• Irrigate in the fall before 
planting to fill the soil profile

• Roots need moisture prior to 
emergence (65-75% ASM)

• Pre-Plant Irrigation
• Tillage dries out soils
• Pre-Emergence Irrigation
• Pre-Emergence Herbicides

© 2024 MJ Pavek, All Rights Reserved

Irrigation Management
• Obvious – Maintain irrigation equipment, 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

Ideal Irrigation Management is a Combination of: 
• Soil moisture monitors

– Volumetric
– Soil water potential (potential of a soil to hold water, matric potential)
– More sights and depths = better

• Predicted irrigation rate
– Maintaining soil moisture to maximize economic return
– Soil moisture monitors

• Regular field visits
– Shovel, hand feel method

• Rain gauges, record actual application rates
• Timely irrigation

© 2024 MJ Pavek, All Rights Reserved
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What is Evapotranspiration?
• Evapotranspiration (ET)

– Evaporation (E)
– Plant Transpiration (T)

• Respiration of plants
• Passage of water vapor through 

plant pores into the atmosphere
• Ratio changes as the crop grows 

and more of the soil surface is 
shaded by crop leaves.

© 2024 MJ Pavek, All Rights Reserved

What is Plant Transpiration?
• Soil moves from root system and transpired from the leaves via 

stomata

• Primary reason for transpiration is to cool the plant
• Water helps move nutrients from the soil into the plant

– Keeps plant/cells hydrated and allows for growth/expansion

© 2024 MJ Pavek, All Rights Reserved
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What is Plant Transpiration (continued)?
• Weather/climate drive plant transpiration
• Air temperature and solar radiation are primary factors in 

transpiration rate
• Wind speed contributes to plant transpiration
• Wind to high, the stomata close and transpiration actually 

decreases
• As relative humidity increases, transpiration will decrease.
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What is 
Evapotranspiration?
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Predicting Evapotranspiration (ET)

• If 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/

© 2024 MJ Pavek, All Rights Reserved

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

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

practices).

40%                     60% 80% 100%

(120% not in photo)
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Evapotranspiration
(actual/predicted water use)

Predicted potato 
water use:
especially helpful during 
extreme heat or cold

© 2024 MJ Pavek, All Rights Reserved
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0.1 to 0.3 in.

Daily Water Demand Across Growth Stages

0.1 inches

0.3 to 0.6 in. 0.4 to 0.1 in.

0.2-0.1 in.
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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

• MEASURING SOIL WATER STATUS

Monitoring soil-water status software
• All software will have an upper and lower boundaries

Soil Water Content Soil-water potential
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Optimum range for potatoes
• Soil water content = 65-100% soil’s 

field capacity
• Range is dependent on soil type – more ahead

• 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

*Source: https://www.environmentalbiophysics.org/do-the-standards-for-field-capacity-and-permanent-wilting-point-need-to-be-reexamined/
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What depths to monitor?
• 1st depth: 10-12 in

• Most important - monitors 75% of root zone area
• Provides insight into SWS conditions at the root 

zone
• Most commonly used for irrigation scheduling

• 2nd depth: 18-24 in
• Provides insight into deep soil water loss – if 

there is an increase in SWS  over irrigation

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

Digital elevation model
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Measuring Application Rates
• Precipitation and Irrigation 
• Automated or manual rain gauges

Measuring inches applied

© 2018 Francisco Gonzalez Tapia
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Narrow it Down - Keep it Simple

Ideal Potato Water Management
– Maintain irrigation equipment
– Calibrate equipment, measure output
– Prime your soil early, anticipate rapid growth
– Real time soil moisture values

• Volumetric (soil water content)
• Soil water potential

– Predicted ET
– Rain gauges to record actual application levels
– Field visits

• Management, management, management

© 2024 MJ Pavek, All Rights Reserved
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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?

© 2024 MJ Pavek, All Rights Reserved

Irrigation Level (% ET)
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Specific Gravity as Affected by Irrigation Rate
averaged across Alturas, Clearwater R., Ranger R. R. Burbank, Umatilla R., 2018-2020
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ALTURAS

Irrigation Level (% ET)
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Excessive Late Season Irrigation Increases Growth Cracks
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• Alturas Fry Color fried 90 
days after harvest (DAH)

Avoid Excessive Late-Season Irrigation (cont.)
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