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How we have learned

• Irrigation is necessary for 
survival.
• Technology underlying success 

of great civilizations (Egypt 
and China)

• Areas of little to no rainfall
• Rivers as source

• Egyptians
• Great Nile
• Carry water in vessels
• Developed 4 styles of irrigation

• Flat bottomed basins along river 
(sluice)

• Diversion dams
• Canals
• Reservoirs
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How we have learned

• Hohokam Culture (Arizona)
• Flood irrigation – Salt, Gila, 

Santa Cruz, Verde Rivers
• Independent of Middle East 

influence (200-775 A.D.)
• 3-mile canal system developed
• Complex networks

• Acequias (New Mexico)
• Originated in Middle Eastern 

desert.
• Introduced to Spain by the Moors 

in their 800 year occupation.
• Spanish colonizers brought to New 

World.
• Specific governance –

“mayordomo” (watermaster)
• Communal system in response to 

scarcity of water and key to 
survival of agriculture.
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Flood irrigation vs. Other

• Flood (furrow) irrigation -
Method taught by our 
ancestors.

• Other methods
• Romans, China, Middle East, 

Africa
• “Ollas”
• Unglazed clay pots

• Drip irrigation
• Idea developed (Germany, 1860)
• Plastic tubing (Australia, ~1947)
• Tubing with emitter (Israel, 1959) 

• Mexico
• Sub-surface
• The “Cadillac” in terms of 

water/nutrient delivery.
• Not adequate in certain 

situations/locations.
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Micro-Irrigation
• Broad term

• Surface Trickle (drip)
• Bubbler
• Spray (Micro-spray or 

sprinkler)
• Pulse
• Mechanical move (traveling 

trickle or drag) - pivot
• Subsurface drip

• Focus here on Micro-spray 
or Micro-sprinklers
• Difference is if they have 

moving parts.
• Same as Micro-jet.

• Why?
• Higher discharge rates.
• Choice of emitter rates.
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Scientific Literature

• Not much in literature!

• Still room for research on 
pecan orchard irrigation 
and comparing methods.

• Stay tuned though!
• Curt Pierce 

(NMSU PhD. candidate)
• Drip irrigation of pecan.



Changes in Environment

• Extreme changes cause 
dramatic affects

• Light intensity
• Shade to full Sun
• Low light exposure to High 

light exposure

• Same with water 
availability.
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Gradual Processes

• Common terms in 
industries:
• Acclimate
• Harden off
• Naturalize
• Ween off

• Ultimately
• Establishing a new regimen.

• Careful process.
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Considerations from Experience

• Farmer’s Investment Co.
(FICO)
• After an initial small pilot plot test
• 2008
• Transitioned 20 year old pecans
• 40 acre plot
• Quick transition

• Concerns:
• Water delivery 

(volume/depth)
• Soil compaction
• Salinity
• Yield
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Considerations from Experience

• Quick transition
• Nozzle to nozzle delivery 

though.
• Irrigation coverage over 

same area as that of flood.
• 48 hour run time for 

volume/depth
• Targeted 48 inches
• Recommended sufficient at 20 

inches

• Some water conservation, 
not much, but more 
efficient delivery.
• Flood – 65% efficient
• Sprinkler – 80 – 85% efficient
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Considerations from Experience

• Soil compaction
• Usually rip in flood 

irrigation.
• Use of cover crops 

stabilizes soil aeration.
• No issue!

• Salinity
• Keep an eye on the salts.
• Frequent soil analysis.
• Extra irrigation per season.
• Or, use of bigger nozzles 

(40gal/min/acre) for more 
volume is option.

• Same method to minimize a 
late freeze event. 

• No issue!
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Considerations from Experience

• Sediment from river water
• More filtration necessary

• Sloped Field
• Use pressure compensating 

sprinkler heads.

• Weeds
• More mechanical vs. hand 

labor.

• Labor costs much lower
• No ditch labor for flood 

control. 
• Less mechanical energy 

inputs.

• Yield
• Quality is more consistent.
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In Other Research

• Citrus (Arizona)
• Trickle, Bubbler Basin, 

Spray, Sprinkler
• 33% less water than flood.
• No significant differences in 

average or total tree yields 
over the four year period. 

• Onion (New Mexico)
• Sprinkler, Furrow, Drip
• Sprinkler can increase yield 

and maintain high irrigation 
efficiency when compared 
to furrow or drip.



Recommendation and Resources

• Recommendation:
• 1st year transition – Alternate 

methods:
• 1st irrigation – flood
• 2nd irrigation – sprinkler
• 3rd irrigation – flood
• 4th irrigation – sprinkler
• 5th … and 6th… and…so on.

• Soil analyses (salinity focus)
• 2nd year – full sprinkler ops.

• Resources:
• NMSU Extension Publication

• Circular 542
• UA Extension Publication

• AZ1157
• Natural Resources and 

Conservation Services (NRCS) 
– also have pubs.
• New Mexico - (505) 761-4400
• Arizona - (602) 280-8801
• Texas – (254) 742-9800
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