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19961996--2000 Alberta Ag. study2000 Alberta Ag. study

ConclusionConclusion
““Producer irrigation practices met Producer irrigation practices met 84%84% of water of water 

needs for optimum crop production.needs for optimum crop production.

With further improvements in application and With further improvements in application and 
delivery, producers will reach delivery, producers will reach 90%90% of water of water 

needed in the near future.needed in the near future.””



QuestionsQuestions

►► How much How much irrigation waterirrigation water is being applied to crops?is being applied to crops?
►► What is the What is the actualactual crop water use?crop water use?
►► Is Is optimumoptimum crop water use being achieved?crop water use being achieved?



OnOn--farm technologyfarm technology



Eligible sites: Low Pressure PivotsEligible sites: Low Pressure Pivots



Eligible sites: Irrigation District Eligible sites: Irrigation District 
Pipeline DeliveryPipeline Delivery



Field researchField research
►► Producer made irrigation Producer made irrigation 

decisions decisions 

►► We recorded irrigation We recorded irrigation 
amounts, timingsamounts, timings

►► Yield data reportedYield data reported
by producerby producer

►► Fields with hail or agronomic Fields with hail or agronomic 
problems were excludedproblems were excluded
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Factors affecting crop water use and yield potentialFactors affecting crop water use and yield potential

►► WeatherWeather parametersparameters
Solar radiationSolar radiation
Air temperatureAir temperature
HumidityHumidity
Wind speedWind speed

►► ManagementManagement and and environmentalenvironmental factorsfactors
Soil Soil –– salinity, fertility, structuresalinity, fertility, structure
Pests Pests –– diseases, weeds, insectsdiseases, weeds, insects

►► CropCrop –– type, varietytype, variety
►► Soil moistureSoil moisture contentcontent
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Methods: Actual crop water useMethods: Actual crop water use
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Methods: measuring pivot outputMethods: measuring pivot output



Water flowWater flow

Methods: pivot onMethods: pivot on--off timesoff times

Flow monitor 
(Aquasystems 2000

Lethbridge)





Methods: optimum crop water useMethods: optimum crop water use
Input each actual field data in AIMMInput each actual field data in AIMM
Delete the producerDelete the producer’’s actual irrigationss actual irrigations
Track daily crop water use and soil moistureTrack daily crop water use and soil moisture
Add irrigations to avoid any moisture stress to cropAdd irrigations to avoid any moisture stress to crop
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►► AIMM input data requiredAIMM input data required
Soil typeSoil type
Starting soil moistureStarting soil moisture
Crop typeCrop type
Seeding dateSeeding date
RainfallRainfall
Climate dataClimate data





Optimum crop water use scenarios in AIMMOptimum crop water use scenarios in AIMM

1.1. Start of season: Start of season: upperupper root zone root zone 70%70% available soil moistureavailable soil moisture
2.2. Early season: Fill Early season: Fill maximummaximum root zone to root zone to 90%90%
3.3. Rest of season: Ensure Rest of season: Ensure upper and maximumupper and maximum root zone root zone 70%70%
4.4. StopStop irrigation 1irrigation 1--2 weeks before harvest depending on crop2 weeks before harvest depending on crop



Full (cm) Full (cm) Upper (cm)Upper (cm)
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Crop root zones for optimum scenarioCrop root zones for optimum scenario



Effective irrigation = 94 mm

Actual CWU  =
Rain  80 mm
+ Effective irrigation 94 mm
- Runoff 0 mm
- Deep percolation 0 mm
± Soil moisture (140 – 14) = + 126 mm
= 300 mm

(11.8 inches)

Example: Actual Example: Actual crop water use (barley) crop water use (barley) 

Site rainfallSite rainfall Effective irrigationEffective irrigation
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Optimum ET (mm) Optimum ET (mm) 

Effective irrigation = 250 mm 

Example: Optimum Example: Optimum crop water use (barley) crop water use (barley) 

Field capacityField capacity

70% available moisture70% available moisture

Site rainfallSite rainfall Effective irrigationEffective irrigation
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Optimum CWU (AIMM) = 360 mm 
(14.2 inches) 

Actual/Optimum Crop water use
= 11.8 inches / 14.2 inches = 83%
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2008 Vauxhall
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2007 & 2008 results2007 & 2008 results



AveMaxOver-
irrigatedTotal

Over-irrigation (mm)Fields

2.7”5.0”356

Study findings: OverStudy findings: Over--irrigationirrigation
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Dry beansDry beans

►► Actual crop water use: Actual crop water use: 7575--85%85% of optimumof optimum

►► Insufficient data for yield assessmentInsufficient data for yield assessment
►► Reported yields: Reported yields: 

2007: 2450 and 30002007: 2450 and 3000 lbs/aclbs/ac
2008: 25002008: 2500 lbs/aclbs/ac
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Commercial and seed canolaCommercial and seed canola

►► Actual crop water use: Actual crop water use: 
Commercial: 80Commercial: 80--115%115% of optimumof optimum
Seed: Seed: 9595--115%115% of optimumof optimum

►► Insufficient data for yield assessmentInsufficient data for yield assessment
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Field capacityField capacity

70% available moisture70% available moisture

Potatoes 2008 Actual irrigation  Potatoes 2008 Actual irrigation  0.4 meter soil depth0.4 meter soil depth

Site rainfallSite rainfall Effective irrigationEffective irrigation
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Field capacityField capacity

70% available moisture70% available moisture

Potatoes 2008 Actual irrigation  Potatoes 2008 Actual irrigation  0.8 meter soil depth0.8 meter soil depth
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PotatoesPotatoes

►► Actual crop water use: Actual crop water use: 8080--100%100% of optimumof optimum

►► No obvious trend with yieldNo obvious trend with yield
►► Reported yields: Reported yields: 

2007: 16.5 to 272007: 16.5 to 27 ton/acton/ac
2008: 20 to 222008: 20 to 22 ton/acton/ac
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Sugar beetsSugar beets

►► Actual crop water use: Actual crop water use: 8080--90%90% of optimumof optimum

►► Reported yields: Reported yields: 
2007: 25.5 to 312007: 25.5 to 31 mtmt/ac/ac
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Field capacityField capacity

50% available moisture50% available moisture

Alfalfa 2007 Actual irrigation  Alfalfa 2007 Actual irrigation  0.6 meter soil depth0.6 meter soil depth

Site rainfallSite rainfall Effective irrigationEffective irrigation
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Field capacityField capacity

50% available moisture50% available moisture
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AlfalfaAlfalfa

►► Actual crop water use: Actual crop water use: 6060--85%85% of optimumof optimum

►► No obvious trend with yieldNo obvious trend with yield
►► Reported yields: Reported yields: 

2007: 4.7 to 5.92007: 4.7 to 5.9 mtmt/ac/ac
2008: 3.8 to 4.72008: 3.8 to 4.7 mtmt/ac/ac
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BarleyBarley

►► Actual crop water use: Actual crop water use: 7070--105%105% of optimumof optimum

►► No obvious trend with yieldNo obvious trend with yield
►► 2007 reported yields: 2007 reported yields: 80 to 12580 to 125 bubu/ac/ac
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HRS and Durum wheatHRS and Durum wheat

►► Actual crop water use: Actual crop water use: 6060--110%110% of optimumof optimum

►► No obvious trend with yieldNo obvious trend with yield
►► Reported yields: Reported yields: 

Durum: 65 to 110Durum: 65 to 110 bubu/ac/ac
HRS: 65 to 92HRS: 65 to 92 bubu/ac/ac



SummarySummary

►► For the 56 fields analyzed in 2007 & 2008:For the 56 fields analyzed in 2007 & 2008:

►► On averageOn average, producers with low pressure pivots and , producers with low pressure pivots and 
pipeline delivery are meeting pipeline delivery are meeting 86% 86% ––94%94% of optimum crop of optimum crop 
water usewater use

►► Timely rains can help!Timely rains can help!

►► Higher value cropsHigher value crops are irrigated more closely to optimum are irrigated more closely to optimum 
crop water usecrop water use

►► 2009 data2009 data to be analyzedto be analyzed



ThankThank--you:you:

CoCo--operating producersoperating producers

BRID, LNID, MID, RID, SMRID, TIDBRID, LNID, MID, RID, SMRID, TID

Alberta Agriculture staffAlberta Agriculture staff



Barley field 2007 Barley field 2007 –– actual actual 



Alfalfa yieldAlfalfa yield
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Dry beans 2007 BRID Actual irrigation  Dry beans 2007 BRID Actual irrigation  0.6 meter soil depth0.6 meter soil depth
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A
va

ila
bl

e 
so

il 
m

oi
st

ur
e 

(m
m

) A
vailable soil m

oisture (%
)





Barley field 2007 Barley field 2007 –– optimum optimum 
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Results – Irrigation Method
Table 2. Influence of technology on water application.

207 ± 124

50

Side Wheel Roll

403 ± 122

10

Surface

230 ± 117Average Annual 
application (mm)

248No. of fields 
monitored

Center Pivot

39

34 %

23

11 %

158Ave. over-irrigation 
amount (mm)

100 %Fields over-
irrigated

57

60 %

44

57 %

Ave. under-
irrigation amount 
(mm)

Fields under-
irrigated

64

20 %



Producer surveyProducer survey

►► ““What factors influence your irrigation What factors influence your irrigation 
management?management?””

1.1. Maximizing yieldMaximizing yield
2.2. Managing input costsManaging input costs
3.3. Crop qualityCrop quality
4.4. Minimizing diseaseMinimizing disease



Crop water useCrop water use

►► The The depth of water neededdepth of water needed to meet the water loss through to meet the water loss through 
evapotranspirationevapotranspiration of a cropof a crop

►► Water stress impacts Water stress impacts evapotranspirationevapotranspiration and and crop yieldcrop yield
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Optimum crop water use = 360 mm 
(14.2 inches) 

Actual/Optimum
Crop water use = 299 / 360 = 83%

Effective irrigation = 94 / 250 = 38% 



2007 Growing season precipitation2007 Growing season precipitation



2008 Growing season precipitation2008 Growing season precipitation


