
WHEAT

INCREASING WHEAT YIELDS  
THROUGH EFFICIENT IRRIGATION SOLUTIONS

HIGHER YIELDS…OPTIMUM WATER USE… 

LOWER COSTS…PRECISION APPLICATION



The correct amount of water on 
your wheat crop is essential for 
producing high yields. Zimmatic® 
by Lindsay irrigation systems 
bring a cost-effective solution, 
alleviating risk when the weather 
isn’t cooperating. It also gives you 
more �exibility when it comes to 
planting, because your timeline is 
not as affected by nature.

Proper irrigation management 
minimizes yield loss due to crop 
water stress, optimizes yield per unit 
of water applied and promotes good 
management practices. The result is 
a greater return on investment.

Present global wheat production 
is about 582 million tons on 526 
million acres (213 million ha). 

Under irrigation, a good 
commercial grain yield is  
90 to 130 bu/ac (6 to 9 tons/ha). 

Why irrigate?

I R R I G AT I O N  I M PA C T S  E V E R Y  S TA G E  O F  G R O W T H

From establishment to harvest, 
effective water management is 
important at each stage of wheat 
growth. At Lindsay, we take 
into account many factors when 
designing irrigation systems to 
meet your speci�c needs, such as 

local microclimate, soil type and 
elevation.

For winter wheat, irrigation is 
often needed to provide enough 
water to establish the crop and 
maintain it through the winter. 

Early spring moisture is frequently 
suf�cient for both spring and 
winter wheat. The late spring and 
summer irrigations should focus on 
providing adequate water for the 
plants from the boot through the 
dough growth stages.

CROP COEFFICIENTS (Kc)  USED FOR WATER MANAGEMENT) USED FOR WATER MANAGEMENT) USED FOR WATER MANAGEMENT1

1 2 3 4 5

Kc: 0.2* Kc: 0.4* Kc: 0.7* Kc: 1.2* Kc: 0.2*

Emergence: 10 to 15 Days. 
Adequate moisture at seeding 
encourages germination and 
root development for healthy, 
uniform stands.

Vegetative Growth: Varying Lengths.
Slight water stress during 
vegetative growth may have 
little impact on yield but may 
accelerate plant maturation.

Flowering: 15 to 20 Days.
Yield loss from water stress 
during flowering cannot be 
recovered by adequate water 
late in the growing season.

Yield Formation: 30 to 35 Days. 
Water stress during yield 
formation reduces both grain 
weight and quality.

Ripening: 10 to 15 Days. 
Excess water during ripening 
and dry down can induce 
lodging and yield loss.
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Note: A better Uniformity Coefficient alone does not ensure more yield if the overall crop water requirement is not met and results in a water deficit. 
*Source: http://www.fao.org/nr/water/cropinfo_wheat.html. Stated Kc values are an average. Local Kc values will vary with local microclimate, terrain and wheat variety.

Source: Zhang et al. 2000. Management of supplemental irrigation of winter wheat for 
maximum profit. Food and Agricultural Organization of the United Nations.



Irrigating Wheat

Both spring and winter wheat have 
their peak crop water use around 
the boot growth stage. Spring 
wheat matures later in the summer 
and thus uses more water at that 
time. However, winter wheat 
has water use in the fall and may 
require some irrigation to provide 
adequate water to establish the 
crop and maintain it through the 
winter.

If soil conditions are extremely 
dry, irrigating before planting 
winter wheat should be considered 
to partially �ll the soil pro�le. 
Planting into moist soil allows 
the seeding equipment to achieve 
good seed depth uniformity and 
excellent seed-to-soil contact. The 
goal of fall irrigation is to provide 
adequate water for germination 
and early growth, yet leave room 
for precipitation over the winter. 
In areas that may receive little or 
no wintertime precipitation and 
the climate gets too cold to irrigate 
during the winter, the soil pro�le 
should be �lled to a depth of about 
2.0 feet (60 cm) in the fall.

Precipitation during the winter 
and early spring is often suf�cient 
for both spring and winter wheat. 
In fact, too much water in the 
early spring can cause problems. 
However, if precipitation has 
not built up the subsoil water, 
irrigation should start early enough 
to store some water in the root 
zone before the boot growth stage. 
The combination of the stored soil 
water and the water supplied by 
the irrigation system needs to be 
adequate to meet the peak water 
demand of the wheat. The higher 
the irrigation system capacity, the 
lower the need for storing water in 
the soil before boot.1

Monitoring 
Evapotranspiration

To effectively plan irrigation, 
growers need to account for 

evapotranspiration (ET). 
Evapotranspiration is the total 
water use of a crop, including 
evaporation from the soil and 
transpiration by the plant. 
Temperature, humidity, solar 
radiation, wind, as well as crop 
health and growth stage affect 
evapotranspiration.

To determine when to irrigate, the 
following information is needed:

1.  A local weather station report 
that estimates reference ET. 
The reference ET must then 
be multipled by the crop 
coef�cient to determine the 
water use of the crop each day.

2.  A rain gauge placed in each 
�eld or group of adjacent �elds.

3.  An estimate of how much 
water can be used from the 

soil before irrigation is needed. 
(This can be calculated  
by extension agents or  
crop consultants).

To maintain the starting soil water 
balance, just subtract the crop 
water use from each day, add in any 
rain, and apply enough irrigation 
to balance the equation to the 
starting point. Over the irrigation 
season, the balance can be allowed 
to become negative by the amount 
of the allowable water depletion 
for the soil.

References 
1 Yonts, C. D., D.J. Lyon, D.D. Baltensperger, J.M.Blumenthal, 
R.M. Harveson, G.L. Hein, and J.A. Smith. 2002. Producing 
irrigated winter wheat. NebGuide G1455. University of 
Nebraska-Lincoln Extension.

Conditions vary by location.  Talk to your local 
Lindsay dealer for more detailed information.

EVAPOTRANSPIRATION 
DEFICIT IMPACT ON  
WHEAT YIELD1
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E F F I C I E N T  A P P L I C AT I O N  F O R  H I G H E R  Y I E L D S

Zimmatic Center Pivot Irrigation – Custom-fit your irrigation system to your fields for uniform application.

Zimmatic Lateral Irrigation – Irrigate 98% of square or rectangular fields, and tow your irrigation system between fields.

Zimmatic center pivot

http://www.fao.org/nr/water/cropinfo_wheat.html

FERTIGATION 

Fertigation is an efficient method of 
supplying part of the nitrogen (N) 
needed for a wheat crop through the 
irrigation system, near the time of 
maximum nitrogen uptake. 

Wheat can be grown on a wide  
range of soils but medium textures  
are preferred. Peaty soils containing 
high sodium, magnesium or iron 
should be avoided. The optimum pH 
ranges from 6 to 8. For good yields, 
the fertilizer recommendations should 
be based on traditional soil test results 
and a realistic yield goal.

CHEMIGATION 

Chemigation can provide a quick 
response to unexpected events 
like insect infestations, disease 
outbreaks, and weed escapes.  
Many crop protection chemicals 
including insecticides, fungicides, and 
herbicides, are labeled for application 
by chemigation. Advantages of 
chemigation include:

•  Timing – chemicals can be applied  
at the first sign of trouble

•  Uniformity of application – excellent 
water distribution provides uniform 
distribution of chemicals and more 
consistent control of pests

•  Incorporation/activation –  
Chemicals are incorporated and 
activated by the water they are 
applied with

•  Reduced compaction/crop 
damage – a center pivot covers a 
crop without additional areas of 
compaction or crop damage

•  Reduced spray costs – applying 
chemicals through an existing 
center pivot is less expensive than 
using a spray service or dedicated 
spray equipment

•  Reduced hazards – center pivots 
reduce worker exposure to chemicals




