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• Largest producer of processed blackberries in USA 
24,900 tons from 6200 acres in 2022

• Concentrated in the Willamette Valley

• Machine harvested and processed into IQF, purees, 
and juice 

Mt Hood

Oregon Blackberries
Mt Hood



• In Florida, blackberries are considered an emerging crop, with only 
around 150 acres being commercially grown throughout the state

• The fruit typically ripen during May and June

• The harvest season of most cultivars lasts about 3 to 4 weeks

• The plants are usually harvested by hand once or twice a week during the 
harvest period

• Plantings usually remain productive for 4 to 7 years

• Irrigation is required for consistent blackberry production in Florida

Florida Blackberries



Water is essential for minimizing 

plant loss and establishing 

healthy roots and shoots

Reasons to Irrigate Blackberries



Reasons to Irrigate Blackberries

Water limitations during fruit development 

reduce fruit size, yield, and fruit quality



Water limitations reduce primocane 
vigor and flower bud development

Reasons to Irrigate Blackberries



A mature field will use 0.5–2 inches of water per week 

and deplete all available moisture within a few days

Reasons to Irrigate Blackberries



Do Not Plant Without an Irrigation System
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From Raspberry and Blackberry Production Guide: For the Northeast, Midwest, and Eastern Canada, NRAES-35.



Irrigation is beneficial even in humid climates and 

is cheap insurance against catastrophic loss



Related image

Most Growers Use Drip Irrigation

• Potential benefits
▪ Lower energy costs

▪ Higher water use efficiency 

▪ Fewer weeds

▪ Discourages fungal and bacterial 

diseases

▪ Less fertilizer

▪ Easily automated

http://www.ebay.com/gds/DIY-Drip-Irrigation-/10000000177770833/g.html


• One line/row (surface or 
subsurface)

• 1-2.5 ft. emitter spacing (adjust 
for soil type)

• 0.25-1.0 gph emitters (self-
cleaning, pressure-
compensating)

Oregon



When plastic mulch is used during establishment, it is common to place two lines of drip tape on either side of the row. 

Drip tape is replaced with tubing after 1 or 2 years and attached to wires at 12-18 inches above the soil surface.

North Carolina



Scheduling Irrigation 

Soil texture

(e.g., sand vs. clay) Irrigation system type

(e.g., drip vs. sprinkler) 

and capacity (gpm/acre)

Rate at which the 

crop is using water
Root development



1. Assume 1-1.5 inches of water is 
required weekly (2 inches/week 
during fruiting)

2. Account for average weekly rainfall 
and apply the difference

3. Monitor soil conditions and avoid 
under- and over-irrigation 

“Rule-of-Thumb” Method



“Look-and-Feel” Method

How it works

1. Soil is at “field capacity” when 

it is holding as much water as 

possible

2. It is best to irrigate when 25-

50% of the available water is 

depleted

3. The goal when irrigating is to 

return the water in the soil to 

field capacity.



“Look-and-Feel” Method

What you need to know

• What is the effective root zone 

of your crop?

• What does the soil look like 

when half of that water is 

gone?

• How much water should be 

applied to return to field 

capacity?



First year – 24” deep, 40” wide (33% of a 10-ft wide row)

Second year – 30” deep, 50” wide (42% of the row)

Effective Rooting Depth

Cahn et al. (2008)

California



Evaluate Soil Moisture

Available water 

remaining in the soil

Sand, 

loamy sand Sandy loam

Clay, clay loam, 

sandy clay loam
100% When ball is squeezed, no free water appears on soil, but 

wet outline is left on hand
Irrigation amount None None None
75% to 100% Sticks together 

only slightly

Forms a ball that 

breaks easily

Forms a ball; very 

pliable

Irrigation amount 0.1-0.2 inches/ft 0.2-0.3 inches/ft 0.2-0.4 inches/ft
50% to 75% Appears dry, will 

not form a ball

Forms weak ball 

that falls apart

Forms ball; slightly 

plastic; slightly 

slick
Irrigation amount 0.2-0.3 inches/ft 0.3-0.4 inches/ft 0.3-0.5 inches/ft
25% to 50% Appears dry, will 

not form a ball

Appears dry, will 

not form a ball

Somewhat 

crumbly, but holds 

under pressure
Irrigation amount 0.3-0.5 inches/ft 0.3-0.6 inches/ft 0.3-0.6 inches/ft
0% to 25% Dry, loose, single 

grained, flows 

through fingers

Dry, loose, flows 

through fingers

Powdery, dry; 

easily breaks into 

powdery condition
Irrigation amount 0.3-0.5 inches/ft 0.3-0.6 inches/ft 0.3-0.7 inches/ft



Applying the Correct Amount of Irrigation Water

Recommended irrigation depth (previous step) x effective rooting depth = 

amount of irrigation water needed

Example: The soil is a sandy loam, and rooting depth is 18 inches. You 

feel the soil and observe that it forms a weak ball, which falls apart. 

Based on the guidelines in the previous table, you should apply 0.3 to 0.4 

inch of water per foot of root zone depth.

For an 18-inch (1.5-feet) root zone depth, the permissible irrigation 

amount is: 

0.3 inches/foot of root zone x 1.5 feet = 0.45 inches

0.4 inches/foot of root zone x 1.5 feet = 0.60 inches

The recommended irrigation amount is between 0.45 and 0.60 inches



Hours of Irrigation 

Rate of application 

depends on:

• emitter flow rate

• distance between emitters

• row spacing

• laterals per row

• operating pressure

Volume applied should be 

confirmed with a water meter



Soil-Based Irrigation Scheduling

Image result for watermark sensors

Soil moisture sensors

https://forum.mysensors.org/topic/514/soil-humidity-and-temperature-sensor-watermark-davis-granular-matrix-sensor


➢ETc = crop evapotranspiration 
      (crop water use estimate)

➢ETo = potential evapotranspiration
(Available from automated weather networks)

➢Kc = crop coefficient
 (differs for every crop)

Weather-Based Irrigation Scheduling

ETc = ETo  Kc

Weather station

Evaporation pan

Hourly/Daily
• Temperature
• Rain
• Humidity
• Wind speed
• Solar radiation
• ETr and/or ETo



AgriMet 
https://www.usbr.gov/pn/agrimet/ 

AgriMet Weather Stations

https://www.usbr.gov/pn/agrimet/


Florida Automated 
Weather Network (FAWN)
https://fawn.ifas.ufl.edu/ 

https://fawn.ifas.ufl.edu/










=+

Climate

Penman-Monteith

equation

=xETo

Estimating crop evapotranspiration (ETc)

Irrigation scheduling

Net radiation (Rn)

Soil heat flux (G)

Air temperature (T)

Wind speed (u2)

Saturated VPD (es-ea)

Slope vapor pressure curve (∆)

Psychrometer constant (√)

Crop coefficient (Kc)

0.408∆(Rn - G) + √ 
900

T + 273 
u2 (es-ea)

∆ + √ (1 + 0.34u2)

Potential 

evapotranspiration (ETo)

Crop evapotranspiration (ETc)

Grass reference 

surface



Mar. 23 Apr. 21 May 18 June 15 Oct. 10

Bud

break 

Full cover 

ETc = ETo  Kc (crop coefficient)

Crop Coefficients for Blackberries

Water use is equal to 

tall fescue

A survey in CA showed that 
growers using the Kc approach 

increased yield by 8% and reduced 
water use by 13%

Problem
No curve for blackberry

0                              25                            50                            75                          100 

Dormancy 

Tall fescue field

Kc = 1



Soil evaporation

Soil tank
(3 ft wide x 5 ft long 

x 5.25 ft deep)

Load cells

Support bracket

Drainage 

system

Outer 

enclosure

Transpiration

Precision 

weighing 

lysimeter

How Do We Develop Crop Coefficients?

Soil evaporation

ETc

ETo

Kc =



2019



Soil moisture 

sensor

Installing 

drainage 

system

Load cells

2019



Downloading data 

from the lysimeter

$25K each

2020

‘Columbia Star’
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Crop Evapotranspiration (ETc)
Year 1



Daily measurements
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Year 3
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Harvest Post-

harvest

After pruning 

& training
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Step 1. Obtain ETo and rainfall from AgWeatherNet 

(use nearest weather station)

ETo = 2.0 inches      Precip. = 0.3 inches

Step 2. Find Kc for July 1

Kc = 0.74

Step 3. Calculate ETc

ETc = ETo  Kc = 2.0 inches  0.74 ≈ 1.5 inches 

Example: Irrigation requirements during 

week of July 1

Step 4. Determine irrigation requirements

Irrigation requirements = ETc – Precipitation

= 1.5 – 0.3 = 1.2 inches/week 

How does it work?
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Example: Irrigation requirements during 

week of July 1

How does it work?

Done automatically

by AgriMet

https://www.usbr.gov/pn/agrimet/  

https://www.usbr.gov/pn/agrimet/


Year

Rain 

(inches)

ETo 

(inches)

ETc 

(inches)

Irrigation 

(inches)1

Deep 

percolation 

(inches)2

2020 12.4 26.1 4.7 5.6 4.6

2021 14.0 31.6 10.8 12.6 12.5

2022 17.2 28.1 20.1 15.5 12.1

2023 18.5 31.8 23.2 16.6 14.1

Seasonal water use (April through October)

1 Total applied to the lysimeters (by irrigation).

2 Total lost from the lysimeters (by deep percolation).



Year

Rain 

(inches)

ETo 

(inches)

ETc 

(inches)

Irrigation 

(inches)1

Deep 

percolation 

(inches)2

2020 12.4 26.1 4.7 5.6 4.6

2021 14.0 31.6 10.8 12.6 12.5

2022 17.2 28.1 20.1 15.5 12.1

2023 18.5 31.8 23.2 16.6 14.1

Seasonal water use (April through October)

1 Total applied to the lysimeters (by irrigation).

2 Total lost from the lysimeters (by deep percolation).

26%

34%

72%

73%



How much H2O does it take to produce blackberries?



It takes 2 L or ½ gallon of H2O to 
produce just one blackberry…

1 L H2O 1 L H2O

How much H2O does it take to produce blackberries?



How much H2O does it take to produce blackberries?

…and over 48 L or 12.5 gallons to produce enough berries to fill a 6 oz. clamshell

=



First year: 2-ft deep, 3-ft wide (33% of a 10-ft-wide row)

Second year: 2.5-ft deep, 4-ft wide (42% of the row)

Cahn et al. (2008)

Distribution of Blackberry Roots

2022
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First year: 2-ft deep, 3-ft wide (33% of a 10-ft-wide row)

Second year: 2.5-ft deep, 4-ft wide (42% of the row)

Cahn et al. (2008)

Distribution of Blackberry Roots

Determining irrigation frequency

Effective rooting depth (m)

          X  soil water holding capacity (available inches per foot of soil)

                    X  fraction of soil volume wetted (proportion of soil in the field)

                              X  management allowable depletion (proportion of soil water)

                                        =  maximum ETc between irrigations
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Soil
Available moisture 

per foot soil

(inches)General description Texture class

Coarse sand 0.7

Light, sandy Fine sand 0.9

Sandy loam 1.2

Fine sandy loam 1.5

Medium, loamy Loam 1.8

Silt loam 2.0

Clay loam 2.2

Clays; peats/mucks 2.4
Heavy clay

*Values are for deep, uniform soil profiles. Layering or changes in soil texture within the profile may increase 

or decrease effective available water. 

Soil Water Holding Capacity



Management Allowable Depletion (MAD)

Saturated soil

Field capacity

Permanent wilting point

Allowable depletion
(beginning of plant water stress)
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For blackberries, 
allowable depletion is about 
30% of the total available 
water prior to harvest & 50% 
after harvest

Goal: Maintain soil moisture 
between field capacity and 
allowable depletion

E.g., Silt loam (2.0 inches/ft) = 
0.6 inches of water per foot of 
soil prior to harvest & 1.0 inch 
after harvest



First year: 2-ft deep, 3-ft wide (33% of a 10-ft-wide row)

Second year: 2.5-ft deep, 4-ft wide (42% of the row)

Cahn et al. (2008)

Distribution of Blackberry Roots

Determining irrigation frequency

Effective rooting depth (m)

          X  soil water holding capacity (available inches per foot of soil)

                    X  fraction of soil volume wetted (proportion of soil in the field)

                              X  management allowable depletion (proportion of soil water)

                                        =  maximum ETc between irrigations

3 ft
4 ft

6 in
1 ft

2 ft

0.08

0.16

0.24

0.32

E
v
a
p
o
tr

a
n
s
p
ir
a
ti
o

n
 (

in
/d

a
y
)

50

32

68

86

A
ir
 t
e
m

p
e
ra

tu
re

 (
o
F

)

5

10

15

W
in

d
 s

p
e

e
d
 (m

p
h

)0



First year: 2-ft deep, 3-ft wide (33% of a 10-ft-wide row)

Second year: 2.5-ft deep, 4-ft wide (42% of the row)

Cahn et al. (2008)

Distribution of Blackberry Roots

Determining irrigation frequency
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Example: Silt loam soil with mature blackberry plants

2.5 ft. rooting depth  X  2.0 in. of H2O per ft. X  0.4 (10 ft. row spacing) X  0.30 (i.e., 30% MAD)

≈ 0.6 inches per irrigation
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Example: Irrigation requirements during 

week of July 1

Step 4. Determine irrigation requirements

Irrigation requirements = ETc – Precipitation

= 1.5 – 0.3 = 1.2 inches/week 

Irrigation Frequency

Step 5. Determine irrigation frequency

≈ 0.6 inches per 

irrigation

Irrigate 

twice per 

week
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Example: Irrigation requirements during 

week of July 1

Irrigation Frequency

Download it for free
http://weather.wsu.edi/is/   

Mobile App
Irrigation Scheduler

Developed by Troy Peters and Sean Hill (WSU)

http://weather.wsi.edi/is/


Questions?

david.bryla@usda.gov
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