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Where to install?
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Peformance of ETgage (7-day total)
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How to use an ETgage for irrigation management?

N NebGuide Neliele

Published by University of Nebraska-Lincoln Extension, Institute of Agriculture and Natural Resources

G05-1579

Using Modified Atmometers (ET, *)
for Irrigation Management

Suat Irmak, José O. Payero and Derrel L. Martin
Extension Water Resources /Irrigation Engineers

This NebGuide describes the atmometer (evapo-
transpiration gage) and explains how it can be used for
irrigation scheduling. Examples are provided to show
how information collected with an atmometer can be
used to estimate crop water use for corn and soybean.
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Crop coefficient (Kc)

Table L  Alfalfa-based crop ients (Kc) at the beginning of each growth stage for corn, soybean, and wheat (High Plains Regional Climate Center,
2005).
Comn Soybean Wheat
Growth Stage Ke Growh Stage Ke Growth Stage Ke
2 leaves 0.10 Cotyledon 0.10 Emergence 0.10
4leaves 0183 First Node 020 Visible Crown 0.50
6 leaves 035 Second Node 040 Leaf Elongation 0.90
8 leaves 051 Third Node 0.60 Jointing 103
10 lear 0.69 Beginning Bloom 0950 Boot 110
12 lea 0383 Full Bloom 1.00 Heading 110
141ea 101 Beginning Pod 110 Flowering 110
16 leaves 110 Full Pod 110 Grain Fill 110
Silking 110 Beginning Seed 110 Stiff Doug 100
Blister 110 Full Seed 110 Ripening 050
Dough 110 Beginning Maturity 090 Mature 010
Beginning dent 110 Full Maturity 020
Full dent 003 Mature 0.10
Black layer 0.60
Full maturity 0.10
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Crop coefficient (Kc)
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Soybean Growth Stages

R6
Soybean Growth Stage Terms Seed
* Emergence (VE): Hypocotyl pushes through soil surface. Produced
* Cotyledons (VC): Unfolding endosperm of specialized seed leaves. R1 ]
* 1-Trifoliate (V1): First node containing 3 leaflets of 1 full leaf. Flowering \\)’f
* R6: Seed produced. S ﬁ ‘ I-‘.
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Multiply Weekly ETgage reading change by:

VC=.1" V1'=.20°V2=.40 V3=.60 -R1=.9011R2 =1.0 R3 =110
R4 =110 R5'= 1:10.R6 = 1.10 Beginning Mature =7.90:Fully-Mature =1.20
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Corn Growth Stages

Corn Growth Stage Terms
* Emergence (VE): Plant germinates, pushing coleoptile

through surfac
* 2 leaf (V2): Two collars visible
* Silking (R1): \\h n silks are visible outside the husks,

« Brown silks (R3): Pollination
* Dough (R4): Endosperm milk turns thick and pasty

V8
B-Leaf

Multiply'Weekly ETgage reading changeby:

V2=.27 V4/=.181V6 =35 V8= .51 V10= .69 V12=.88
V14'=1:01 1V16 =1.10 .R1 =110 ‘Blister =1:10- Dough = 1.10
Beginning:Dent-==1.10" . Full Dent'=:98 ¢ Black'Layer="60
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Example

Corn is at 12-leaf growth stage and the water level in the ETG (with a No. 54
canvas cover) sight tube decreased 1.30 inches during the 7-day period
since the last irrigation. Determine the actual crop ET (ETc), net irrigation
requirement (NIR), and the gross irrigation requirement (GIR) if irrigation is
applied with a center pivot with an irrigation efficiency of 90 percent (IE =
0.90). Rainfall = 0.

ETr = 1.30 inches (evaporation from the ETG)

Kc = 0.88 (from Table | for the 12-leaf stage)

ETc = ETr x Kc ETc =1.30 inches x0.88 =1.1inches

NIR = ETc i Rainfall NIR = 1.1inchesi 0 =1.1inches

GIR = (NIR) / (IE) GIR=1.1inches/0.90 =1.2inches
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How to use Watermark sensors for irrigation management?
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Watermark Granular Matrix Sensor
to Measure Soil Matric Potential
for Irrigation Management

Suat Irmak, Jose, 0. Payero. Dean E. Eisenhauer, William L. Kranz, Derrel L. Martin, Gary L. Zoubek, Jennifer M. Rees,
Andrew P. Christiansen, Dan Leininger
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Monitoring Soil Water
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air water soil plant root

A sMP is an direct indication of the energy status of the soil water

At guantifies how much energy (work) the plant roots have to invest tg
withdraw water from the soil
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Effect of Soil' Water-on ET
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Soil Moisture Deficit Reduces ET
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Crop Water Stress Index for Rainfed and Irrigated
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Response of Corn Leaf Temperature to Stress

Unstressed Plants
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Relationship between plant

available water and Watermark readings

Soil matric potential (kPa)
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Converting Soil Water Potential to Water Depletion

University of Nebraskdincoln Extension

7/13/2009

11



