
Drip irrigation scheduling



Drip irrigation scheduling :

Water budget system 
replace estimated water loss from crop and soilp p

Soil moisture measurement
irrigate at a set level of soil moisture depletionirrigate at a set level of soil moisture depletion



Crop water requirement driven by :
environmental conditionsenvironmental conditions
plant size (degree of sunlight interception)

Reference evapotranspiration (ETo)
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ETo vs. crop evapotranspiration (ETc) :

ETc = (ETo x (% of ground surface covered by foliage or wet soil)) x 1.1

Method 1 :

ETc  (ETo x (% of ground surface covered by foliage or wet soil)) x 1.1

Maximum crop ETc ≈ 110% of ETo



ETo vs. crop evapotranspiration (ETc) :

Measure maximum canopy spread !



ETo vs. crop evapotranspiration (ETc) :

Use spreadsheet equation :

Method 2 :

1

1.2

t (
K

c)

0.4

0.6

0.8

p 
co

ef
fic

ie
nt

0

0.2

0 10 20 30 40 50 60 70 80 90 100

% canopy cover
C

ro
p

Estimate ‘true’ % cover !

py

ETc = ETo x Kc



ET x drip system non uniformity factor = irrigation requirementETc x drip system non-uniformity factor = irrigation requirement
- typical non-uniformity factor = 1.1 to 1.2

Sample calculation:Sample calculation:
tomato canopy width = 30” on a 60” bed
daily ETo is 0.25”
drip system non-uniformity factor = 1 15drip system non-uniformity factor = 1.15

(0.25” x (30” / 60”)) x 1.1 = 0.14” daily ETc

0.14” x 1.15 = 0.16” daily irrigation requirement



Irrigation is often scheduled by # of hours applied,
b t l li d h ld b fi d b t tbut volume applied should be confirmed by a water meter



Determining irrigation frequency :g g q y

How much crop evapotranspiration (ETc) can you toleratep p p ( c) y
before irrigation ?

Effective rooting depth (feet)Effective rooting depth (feet)
x soil water holding capacity (available inches / foot)

x fraction of soil volume wetted
x % depletion desirable

= maximum inches of ETc between
irrigationsirrigations



Drip irrigation frequency :
Generic guidelines:  

Deplete no more than 20-30% of available moisture in the 
active root zone

Soil texture
Allowable depletion 

(inches)

Sandy loam 0.2 – 0.3
Loam 0.3 – 0.6
Clay loam 0 4 – 0 6Clay loam 0.4 – 0.6

irrigation frequency can vary from once a week early in the season 
to daily in sandy soils at full canopy

‘t pical’ freq enc is abo t e er other da at f ll canop‘typical’ frequency is about every other day at full canopy



S il M i t  SSoil Moisture Sensors:



Soil moisture monitoring :
Capacitance probes good for monitoring wetting patterns

Tensiometers and Watermark blocks useful for monitoring
soil tensionsoil tension 



Interpreting soil tension measurements :

Sandy
loam

Clay
loam

Fi ld it 10 15 15 20Field capacity 10 - 15 15 - 20
20% depletion 20 - 25 25 - 30
40% depletion 35 - 40 40 - 4540% depletion 35 40 40 45



Where do I place soil moisture sensors ?
capillary wetting patterns vary widely among fieldscapillary wetting patterns vary widely among fields

In general, locating sensors about 4-6” to the side of the tape is reasonableg g p
- 12-15” depth indicates status in the most concentrated root zone
- 24-30” shows excess or deficient irrigation



Managing end-of-season irrigation :
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How do fruit respond to irrigation ?How do fruit respond to irrigation ?
Water content of green fruit changes with plant water status, so

irrigation management affects soluble solids concentration
of green fruitg

Water content of red fruit is not affected by subsequent changes in plant
water status, so irrigation management has no effect on
brix of ripe fruitbrix of ripe fruit 



To increase solids, reduce irrigation during fruit ripening :
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1 2

Within that range, how do you choose ?
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Greater cutback for fields with lower plant vigor, or where aggressivep g gg
canopy management is practiced

Greater cutback in fields with high available soil moisture



Within that range, how do you choose ?

test early-ripening fruit to see how much brix increase is needed
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From different plants throughout the fieldp g
Showing some external color
No damage or blossom end rot



How can you tell if your deficit strategy is working ?

Monitor soil moisture tension to at least 2 ft depth
- significant brix increase unlikely until soil is

d i th 30 40 b t 2 ft d thdrier than 30-40 cb at 2 ft depth

Repeat brix measurement of ‘pink’ stage fruit



How much can you increase brix by deficit irrigation ?
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Will late-season deficit irrigation hurt yield ?

If done correctly brix yield (tons of solids) doesn’t change

Example:
Yield with full irrigation = 50 tons @ 4.7 brix = 2.35 tons of solidsYield with full irrigation  50 tons @ 4.7 brix  2.35 tons of solids

2.35 tons of solids @ 5.0 brix = 47 tons yield



Available at :   www.vric.ucdavis.edu


