NC Farm School Summit 2015
Horticulture Track 2 - Vegetable Irrigation

Dr. Chris Gunter, NCSU Horticultural Science
Vegetable Production Specialist

Uniform water supply throughout the growing season is critical to maximize vegetable yield and
quality. Shortages in supply may cause uneven stand, transplant stress, delay maturity, and
ultimately reduce yieid.

Benefits of irrigation system: Stimulate germination, improved stand establishment, increased
yield, a reliable product supply, increase fruit size

Critical irrigation timing is crop dependent: Fruiting vegetables typically during flowering, non-
fruiting during vegetabie development (swelling).

Sources: Ponds, streams, well, municipal.

Food safety risk associated with source: From lower risk to higher risk (treated municipal
waters, covered well water, open ponds and streams. Test water to be aware of risk. For more
information on water quality and testing see: freshproducesafety.ces.ncsu.edu.

System types: Depends on soil type, field configuration, crop, cultural practices, costs
a. Solid Set (5900-1,400/A):
i. Pros: Low labor requirements, Adaptable to irregular fields, Moderate
pressure requirements
ii. Cons: High initial cost, Not suitable for tall canopies

b. Travelling Gun (5400-500/A):
i. Pros: Can be used for tall crops, Moderate/Good Uniformity, Portable
ii. Cons: High Pressure requirements, Not for irregularly shaped fields, Drop
impact on tender crops

c. Center Pivot/Linear Move (5275-500/A):
i. Pros: Moderate initial costs, Low pressure, Tall canopies, Good
uniformity, Low labor requirement
ii. Cons: Poorly adaptable to irregular or small fields, Not suitable for
variable topography, Field free of obstructions

d. Hand Move Sprinklers ($175-275/A):
i. Pros: Cheap initial investment, Moderate pressure required
ii. Cons: High labor requirement, Not for tall canopies, Not for large areas



e, Drip Systems ($750-1,500/A):
i. Pros: Good uniformity, High efficiency
ii. Cons: Expense
1. Drip System Components: Headworks (media or disk filters)
2. Pressure Reguiators
3. lay Flat Delivery

Volume: Most crops need 1-1.5 inches per week, accounting for rainfall, crop, and
temperature.

Cautions;

Don’t delay irrigation

Under irrigating due to low system capacity
Avoid crop damage with large droplets
Avoid areas of ponding

Avoid soil compaction

Fresh produce safety

Managing Water: You cannot control what you do not measure.
1. Water Holding Capacity — Amount/Volume of water in pore spaces (soil texture and
* structure), Stay in upper range of this curve to avoid plant stress.
2. Plant Available Water (Field Capacity-Wilting Point) is % of the amount at field capacity
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http://www.nature.com/scitable/content/generalized-relationship-between-soil-texture-classes-and-59719652



3. Finer textures hold more water than coarser textures (Clay vs Sand)
a. Rule of Thumb for Soil Texture

i
fi.
iil.

0.4 inch per hour for sandy soils
0.3 inch per hour for loamy soils
0.2 inch per hour for clay soils

b. Course soils and shallow rooted crops — Frequent, shallow irrigations
¢. Heavy and deep rooted crops — Infrequent, deep irrigations

Gauging Soil Moisture: Various methods available
1. “Feel Method” — Subjective, relative to field characteristics (See Table Below)
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http://www. foodforest.com.au/fact-sheets/property-design/irrigation/




2. Soil Suction Measurement: Less subjective, based on plant/soil properties
a. Tensiometer — Soil-water suction, easy to use, suitable for medium to course
soils (0-0.8 bars)
b. Ex. Guidelines for various soils when to irrigate
i. Sand, loamy sand 0.2-0.4 bar
ii. Sandy loam, loam, silt loam 0.4-0.6 bar

iii. Clayloam, clay 0.5-10 bar
Fram: https:/njaes.rutgers.edu/drought/pdfs/vegetableirrigationbmp.pdf
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Adapted (with permission) from the BC Trckle Irigation Manual, BC Minlstry of Agriculture and Food, Imigation (ndustry
Association of British Columbia (T.W. Yan dar Gulik)
Note: 1 kpa = 1 centibar; 100 centibars = 1 bar

3. Electrical Resistance — Gypsum blocks, up to -15 bars

Pictured above: Soil moisture measurement devices A-B) Tensiometers, C} Electrical resistance



Useful Reference Table: Below you will find a useful table for several vegetable crops,
highlighting irrigation needs, critical soil moisture period, and drought tolerance and rooting
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(2)trrigation method: a = Sprinkler, b = Big Gun, ¢ = Trickle (drip), d = Flood
{3)Drought tolerance ; L. = low, needs frequent irrigation; M = moderate, needs irrigation in mest years; H = high, seldom needs

irrigation.
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{#)Depth of rooting, of most roots: S = shallow, 12 to 18 inches; M = moderate, 18 to 24 inches; D = deep, 24 inches plus.
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there will be
some yield

can

ANR-1169, Reprinted November 2000. J.K. Kemble, Extension Horticulturist, Associate Professor, Department of Horticulture, Aubum
University; D.C. Sanders, Extension Horficultural Specialist,Professor, Deparimen! of Horlicultural Science, North Caralina State University.
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