
Irrigation Considerations

Corn/Soybean, Fruits, Vegetables

Larry C. Brown
Professor

Extension Agricultural Engineer

The Ohio State University
brown.59@osu.edu

614-292-3826







Water Supply 
Source

• Ground Water
• Surface Water

• Water 
Harvesting



Fulton County WRSIS Site, Shininger Farm – August 1996

Photo Courtesy of USDA-NRCS-MVRC&D

 Soil predominantly Nappanee loam
 1 - 8.1 ha (20 ac) subirrigated field.  Drain spacing is 4.6 m (15 ft)
 One 8.1 ha (20 acre) field with conventional subsurface drainage.  

Drain spacing is 13.7 m (45 ft)
 Wetland:  0.57 ha (1.4 ac) area and 3,790 m3 (1.0 million gal) capacity
 Reservoir:  0.64 ha (1.57 ac) area and 8,706 m3 (2.3 million gal) capacity
 Stream provides additional water supply

Ohio WRSIS

Water Harvesting



Pressure and 
Elevation 
Relationship



Pressure



Drainage



Water Table Management
• Conventional 

Subsurface 
Drainage

• Controlled 
Drainage

• Subirrigation

Systems 
approach for 

significant 
water quality 

improvements,  
and increased 
and sustained 

crop yields

Brown, Fausey et al.





Infiltration

Relative Sizes of Sand, 
Silt and Clay Particles

Soil Texture
Percents of Sand, 
Silt and Clay sized 
Particles



Soil Texture

USDA Textural Triangle





Soil Structure 
and Permeability

Soil Texture and 
Water Holding 

Ability



Crop Rooting Zone



Water Use - Evapotranspiration



Explanation of this illustration on following page.Br
ow

n.
59

@
os

u.
ed

u



Description for Proceeding Slide
• In terms of water content in the soil profile, specifically the rooting 

zone, it is important to understand how the water content relates to 
the plant, for irrigation and drainage.  When using artificial drainage, 
we are trying to remove the excess water in the rooting zone, as 
drainage water.  When using irrigation, we are trying to maintain 
some portion of the soil-water that is available for plant use, as 
capillary water.  The hygroscopic water is that which is bound tightly 
to soil particles and plants can not remove or use it.

• Now, consider a saturated soil profile, one where all the pore space 
is filled with water.  Once the soil starts to drain under the force of 
gravity, and it drains for 24 hours, the water content is said to be at 
field capacity.  Then, if the plants remove all of the plant-available 
water (and it does not rain, nor do we irrigate), the soil-water 
content reaches wilting point.  It is at or near the wilting point that 
we may see visible signs of drought stress in plants.  Now, if we 
placed the soil in an oven after it reaches permanent wilting point, 
we can remove all remaining water to get to oven-dry water content.

Brown.59@osu.edu





Irrigation Scheduling



Filtration









Overhead Sprinkler Irrigation

Center Pivot System (~160 acres)





Overhead Sprinkler 
Irrigation

Linear-Move System



Sprinkler 
Irrigation

Single Gun 
Traveler 
System



Type of System Relative
Investment 

Costa

Relative 
Labor 

Cost

Practical Hours of
Operation per 

Day
Hand-move laterals

(standard sprinklers) 0.4 5.0 16
Hand-move laterals

(giant sprinklers) 0.5 4.0 12-16
End-pull laterals

(tractor tow) 0.5 1.4 16
Side-roll laterals

(powered-wheel 
move)

0.7 1.7 18-20

Self-propelled
(center-pivot) 1.0 1.0 24

Solid set 3.0-5.0 1.0 24

aBased on a 65-ha field, 63 l/s from pump, and 80 percent application efficiency.
Source: Berge and Groskopp (1964).

Table 17.1 Comparison of Sprinkler Irrigation Equipment



Drip / Trickle / Micro-Irrigation







Drip, Trickle 
Irrigation 
Tape, 
Tubing, etc.



Wide Beds, with 
Plastic Mulch, Film, 
etc.





Surface Drip vs Subsurface Drip Irrigation

From: Kansas State U, Cal Institute Tech, UC Davis, U Nebraska, U.Tennessee



From: Kansas State U, Cal Institute Tech, UC Davis, U Nebraska, U.Tennessee



Surface Drip

Subsurface Drip – Shallow
Subsurface Drip - Deep



Subsurface Drip Installation





Typical drip system layout





Control Head



Main Water Quality Problems 
Encountered Related to Irrigation

• Hydrogen sulfide
• Iron and iron bacteria
• Hardness
• Sediment
• Plugging, clogging

• TEST WATER
• FILTRATION IS REQUIRED!
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