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People Involved

• Suat Irmak –Irrigation Specialist 
• Rodney DeBuhr – Upper Big Blue NRD
• Dan P. Leininger –Upper Big Blue NRD
• Jennifer Rees – UNL Extension Educator
• Jim Schneider – UNL Extension Educator
• Brandy VanDeWalle – UNL Extension Educator
• Gary Zoubek – UNL Extension Educator
• 40+ Producers & Crop Consultants



SITUATION

ØNebraska has over 8.2 million acres of irrigated 
land that’s vital to the state’s economy.
ØGrowers are challenged to conserve water and 

increase crop water use efficiency while still 
meeting the crops’ water requirements for 
maximum return.







Water     
the 

lifeblood   
of 

agriculture!



The NAWMDN was formed by UNL Extension in 
partnership with the Upper Big Blue NRD in early 2005.

1.8 million acres                                              

1.1 million irrigated acres



OBJECTIVES

ØWith over 13,000 irrigation wells in the Upper 
Big Blue NRD, saving 1” of irrigation water per 
acre would result in 27.1 billion gallons of water 
and $6 million savings in energy costs.

ØOur interdisciplinary work group hopes to 
improve the understanding and implementation of 
several different new technologies for the 
measurement of soil water status and crop water 
use in Nebraska. 



NAWMDN Goals
ØWork closely with clientele to transfer high quality 
research information on soil water status and crop water 
use measurements to Nebraskans through a series of 
demonstration projects established in growers’ fields.

Ø Foster adoption of newer irrigation water management 
technologies to help growers increase water use efficiency, 
save water, reduce energy consumption, and protect the 
environment.

Ø Provide on-site reference and crop evapotranspiration 
information for more accurate in-season water 
management.



Initial Efforts

ØIn early 2005, we collaborated with 18 growers 
and established demonstrations in each of their 
fields in South Central Nebraska. 

ØEach demonstration site consisted of a set of 
Watermark Sensors and an ETgage.



2006 Efforts
Efforts were made to get more producers & consultants 

involved.
ØA cost share up to 50% or $300 towards the purchase of 

ETgages ($180.00), Watermark sensors ($24.00), and 
hand-held meters ($219.00) was provided by the NRD. 
ØCooperating producers and consultants read & maintained 

the devices/sensors on a weekly basis, recorded rainfall 
and irrigation events, & report the data to the 
UBBNRD/Extension.
ØEducational meetings, Field Days & Demonstrations were 

held.
ØOver >50 people were involved in 2006.



Why is Irrigation Management Important?

Ø Energy savings
Ø Environmental impacts
Ø Limited water supply-water allocations
Ø Higher crop water use efficiency

Ø $$$$



Would you run equipment without  
working gauges?



Irrigation scheduling is applying the right 
amount of water at the right time.

Growers irrigate using one of several criteria:
Ø Intuition
Ø The Neighbor
Ø Calendar/days since last rainfall or irrigation 
Ø Crop Evapotranspiration 
Ø Soil Water
Ø Other

Measurements of crop ET and or soil water  
can provide objective criteria for irrigation 
management. 



New Technologies?

25-50%

50-100%



Two Tools Used!

Ø Atmometer (ETgage)

Ø Watermark Sensors



Atmometer (ETgage)
H2O #54 alfalfa 

canvas cover 

Source: http://www.emc.maricopa.edu/faculty/farabee/biobk/BioBookPLANTANAT.html



#54 alfalfa 
canvas cover 





Crop Water Use = ETr x Kc

From ETgage

From ETgage NebGuide



Crop coefficient (Kc)

From NebGuide



Crop coefficient Kc

Irmak, S. (2006)



Example
Corn at the 12-leaf growth stage 
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.

ETr = 1.30 inches (evaporation from the ETG)

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

ETc = ETr x Kc    ETc = 1.30 inches x 0.88 = 1.1 inches



Solution Days Site ET readings

18.49Total20.48Total
1.211.101.109/4/06

1.271.10B. Dent1.158/28/06
1.211.101.108/21/06

1.051.10Milk0.958/14/06
1.871.10Blister1.708/7/06

2.091.10R11.907/31/06
1.821.10R11.657/24/06

1.791.10V161.637/17/06
1.511.01V141.507/10/06

1.76.88V122.007/3/06
1.21.69V101.756/26/06

.89.51V81.756/19/06

.81.35V62.36/12/06

Crop ETFactorCrop StageWeekly ETDate
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http://www.upperbigblue.org/





Watermark Sensors

Sensor 
collar 

 Hand-held meter 

Sensor 
collar 

Stainless 
steel sleeve 

Electrodes 







Relationship between plant available water 
and Watermark readings for various soils 

from EC783.



Water Calculator

http://york.unl.edu/watercalculator.htm



Example Watermark Readings

9/4/06
8/28/06

8/14/06
8/7/06

7/31/06
7/24/06

7/17/06
7/10/06

7/3/06

6/26/06
6/19/06

Date

89
64

44
14

104
81

91
103

94

70
53

1”

26 %1.61014575
12 %2.51053544

24 %1.7937388
0 %3.312616

38 %.89178124
17 %2.2775534

30 %1.3816878
35 %1.07457126

32 %1.25647131

23 %1.82231115
18  %2.14126105

%
Depleted

Available
Remaining

4’3’2’



Initial Evaluation
(75% of surveys returned)

ØNearly 60,000 irrigated acres 
Ø20,815 producers & 39,500 consultants!

ØProducers averaged 867 irrigated acres.
ØAverage estimated irrigation amounts
Ø8.8”/acre corn (1.7” savings)
Ø7.2”/acre soybeans (1.7” savings)



What did you like best about the 
program?

ØUsing the technology to check myself.
ØThe introduction and cost share of these new 

technologies.  I also liked the follow up support 
available.
ØET gauge provided local info to schedule irrigation.
ØI liked the training and also that the NRD and 

Extension were involved together.
ØInformational meetings provided to help understand 

correct use of equipment.



What overall impact has the NAWMDN 
had on you?

ØI've learned from it!  Confident that this technology is 
helpful. 
ØMore focused on reducing water use to grow crops.
ØMakes you more aware of the need to schedule 

irrigation based upon facts vs. a gut feel to irrigate.
ØIt has made me feel confident in the decisions I make 

regarding when to irrigate.



ØGrowers are gaining confidence in these tools.  

ØThey’ve reported  0 - 3.5 inches of irrigation water 
savings.

ØMore growers & crop consultants will join the 
network in this year!

Ø The network is expanding into other parts of the 
state.

Impact



Plans are to expand the NAWMDN 
in 2007



Gary Zoubek
Extension Educator
2345 Nebraska Av.
York, NE 68467
402-362-5508
gzoubek1@unl.edu

Questions?


