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Introduction
·Started in Spain

·Currently practiced in South Africa, Australia, Chile, 
and California

·4ÙÐÉÃÁÌÌÙ Ȱ-ÅÄÉÔÅÒÒÁÎÅÁÎ #ÌÉÍÁÔÅÓȱ

·Also Know by other names

·Daily Daylight Drip Fertigation

·Advanced Fertigation



Concepts
·Basic concepts

·Minimize variability

·Maximize water and nutrient use efficiency

·Maximize tree and crop uniformity

·Specific concepts

·Concentrate roots within wetted/fertigated area

·Improved nutrient uptake efficiency 

·Reduce leaching of unused nutrients



Principles
·Horticultural manipulation (pruning and girdling)

·Touching or overlapping wetted zones to form a wetted 
strip

·Start with 1 drip line with expansion to 2 lines

·Determine optimum rooting depth

·Understand soil water holding capacity

·Intensive management of water and nutrients with in 
root zone



High Tree Density
·Greater than 

200 trees per 
ÁÃÒÅ ɉΫΪȭØάΪȭɊ

·Approaching 
500 trees per 
ÁÃÒÅ ɉαȭØΫάȭɊ



Ridges
·Heavy soils 

·Improved surface 
and soil water 
drainage

·Improved air 
infiltration

·Raised skits for air 
drainage



Drip Irrigation 
·Size irrigation system to 

deliver 0.25 inches of 
water in 3 to 4 pulses per 
day

·Allow for two drip lines 
per row 

·Dripper spacing 9 to 12 
inches 

·Size dripper for 20 minute 
minimum pulse during 
winter



Root Density
·Improved transpiration 

rate

·Accumulation of nutrients 
in root zone

·Greater water uptake = 
Greater nutrient uptake

·Periodic flushing to 
prevent salt accumulation

·Potential for increased 
water stress if irrigation 
failure



Components
·Scheduling and controller

·Clean and/or treated water 

·Valves, flow meters, controllers

·Fertilizer injection

·Fertilizer mixing and/or storage

·Multiple drip lines

·0.4 to 0.5 gph drippers

·2 to 20 drippers/tree depending on size

·9 -12 inches apart



Irrigation Scheduling
·Critical for 

optimum growth 
and yields

·Pulse length 
depends on daily 
ET and soil water 
holding capacity

·Refill at about 10% 
depletion of soil 
available water 



Nutrient Management
·Concentration 

of selected 
nutrients vary 
with tree 
phenological 
stage (time of 
year)

·N early in year

·K middle of 
year



Returns Over Time

·Estimated 
annual net 
returns 
(revenues ɀ
costs) 
discounted at 
a rate of 3%

·Tree loss ??
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Advanced Production Systems 
Treatments

Spacing Density Bed width Rows per 

bed

Rootstock

8 x 10 545 48 feet 4 Flying 

Dragon

10 x 22 198 44 feet 2 Swingle

12 x 24 151 48 feet 2 Cleo and 

Volkamer

Treatments Emitters Frequency Number Fertigation

OHS Drip 2-4 

drippers/tree

Multiple 

daily

1-6 Daily

OHS 

Microsprinkler

2x8 

pattern

Once daily 1 Weekly

Conventional 360 degree Weekly 1-3 Monthly



Statistics for 2008/2009
Trees/plot Dead Greening Canker

Scion

Hamlin 1.3 a (4.9%) 0.4 b (1.5%) 0.4 a (1.5%)

Valencia 0.6 b (2.1%) 0.9 a (3.2%) 0.4 a (1.4%)

Tree Density

525 1.0 a (2.3%) 1.0 a (2.3%) 0.3 a (0.7%)

198 0.7 a (3.7%) 0.5 ab (2.6%) 0.5 a (2.6%)

151 1.0 a (6.4%) 0.4 b (2.6%) 0.4 a (2.6%)

Treatments

Drip 0.8 a (2.4%) 0.5 a (1.5%) 0.1 b (3.0%)

Micro. 0.9 a (3.7%) 0.6 a (2.5%) 0.7 a (2.9%)

Con. 1.1 a (5.0%) 0.8 a (3.6%) 0.3 ab (1.4%)

Change in trunk Caliper 

measurement (mm) 2008/09

Scion

Valencia 12.27 a

Hamlin 9.74 b

Rootstock

Volkamer lemon 17.95 a

Cleopatra

Mandarin

10.95 b

Swingle 10.56 b

Flying Dragon 8.96 c

Treatments

Drip 11.46 a

Micro 10.96 ab

Conventional 9.86 b

38% of symptomatic leaves were PCR positive



Water and nutrient use Associated 
with Mechanical Harvesting

·Mechanical has been 
shown to have little or no 
impact on health or yield 
of well maintained tree

·Impact of canker and 
greening, and reduced 
water or nutrient inputs 
have caused tree 
condition problems

·What is effect of MH on 
impaired trees?

·Starting in Fall 2009 

·Three year duration

·Three block of different 
initial condition (well 
maintained, moderate 
and poor condition)

·3 irrigation schedules 
and 3 nutrition rates 

·Measure both short and 
long term affects of MH 
on tree health and yield



Conclusions
·Grove design and horticultural practices change

·Drip irrigation and Fertilizer injection system for 
intensive management

·Improved water and nutrient use efficiency

·Understanding of soil characteristics is required for 
optimum irrigation scheduling

·Nutrient ratios vary by tree age and season of year

·Potential for long-term improvement in economic 
returns 



Questions ?


