COLQRABO STATE UNEVERS!TY COOPERA?WE EXTENSION

§ Qumk Facts

Water should be applied in amounts that
will promote a deep, extensrve root

, system.

. Avoid 1rr1gat10ns durmg the early sprmg

. vegetative growth.

. The mostecritical growth stages for irriga-

4 tions are during the fall period when

the soil profile should be filled fo a

depth of 4 to 6 feet and then during the

boot to heading stage.

- Monitoring soil moisture is highly recom-
mended fo aid in determining correct
irrigation scheduling.

Growing irrigated winter wheat is more
successful when used in a crop rota-
tionratherthan in continuous cropping.

Winter ﬁ?heaf, is predominantly a drylandf

crop in Colorado, but the importance of winter
wheat as an irrigated crop has increased as farmers
become concerned about reducing the costs of
pumping water for production of other crops.
While the irrigation of winter wheat can produce
high yields, some irrigation ‘management tech-
nigues are important in producing consistently
high vields with minimum input costs. Winter
wheat will respond to additional water in Colo-
rado (Table 1).

Table 1: Average grain yields of winter wheat var-
1et‘y trials under irrigated and dryland conditions
in eastern Calorado during 1984 and 1985.

Dryland Irrigated
Yield #of Yield #of
Year ’ Bu/A locations  Bu/A locations
1984 45.8 17 87.2 7
1885 52.8 19 91.4 . B
The entries in these frials are similar but not the same.
The Wheat Plant

Whesat grows best under dryland conditions
where stored water promotes a deep, extensive
root system. Irrigation practices should be con-
ducted to provide soil water storage promoting
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the development of this type of root system. The
amount and timing of irrigation on wheat and
water storage will depend on the type of soil, i.e.,
sandy vs. silt or clay loams (Table 2).

Table2: Available water holdlng capa.cxty of soils
of dlfferent textures

Soil texture ) Inches of water/foot of depth
Coarse sand S 0.75
Find sand : 0 1.00:
Fine sandy loam ; 1.50
Silt loam co 2,00
Clay loam 2.20
Heavy clay 2,00
Water Use

During fall growth, mmsture is removed pri-
marily from the top foot of soil. The wheat plant
will extract most of its moisture from the 0 to 4
footdepth in the spring. As the plantdevelops and
moisture needs increase, the root system will con-
tinue to develop and compete in zones where soil
moisture is present If needed, the plant will use
moisture from the 4 to 6 foot zone to meet its water
needs. Total water use by winter wheat will vary
butunder optimum soil moisture conditions, total
seasonal’ use may reach 23 to 24 inches (F1gure 1.
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Figure 1: Characteristic water use of winter wheat.

1R. Wayne Shawcroft, ColoradoState Cooperative
Extension irrigation agronomist, Central Great
Plains Research Station, Akron, Colorado; Robert
Croissant, Cooperative Extension specialist and

associate professor, agronomy (10/86)
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To simplify technical terminology, trade names of
products and equipment occasionaily will be used.
No endorsement of products named is intended
nor is criticism implied of products not mentioned.




‘Wheat cropsneed about 3 to 5 inches of water '

from seeding until-April 1. Wheat will produce
from. 2 to 6 bushels for each additional inch of
water thereafter depending on ‘evapotranspora-
tion during the vegetative, heading and gr&m—
filling period.

Critical Timing of Irrigations

There are two growth stages where irrigsa-
tions will promote the greatest increase in yields.
The first critical period is the fall vegetative stage
where a single irrigation should fill the soil pro-
file to a depth of 4 t0 6 feet on flood or furrow
irrigated fields. With sprmkler 1rr1gat10n, filling

the profile becomes more difficult, since the amount

of water necessary cannot be apphed in a single

application. The center pivot should be adjusted

to turn very slowly and apply as much water as
possible on a single pass. Care must be taken,
however, to prevent runoff and erosion.

Afall applicationof4incheson sandy soilor8
inches on clay loam soil should beadequateto fill
the soil profile about 4 feet deep. This'level of
irrigation will allow the soil to store Wlnter m(ns-—
ture, if available.

Afterspring growth begins, 1rr1gat10n amounts
are based on the amount of water used over the
winter. In 4 normal year, water should be a,pph.ed
to loamy soils in the late boot stage. Earher irri-
gation will produce rank growth and may cause
lodging.

Obviously, runoff and erosion problems must
be considered whenusingdhigh apphca,tlon rate;
Several light sprinkler apphcatlons will only
keep the water near the surface causing high
evaporation losses and reduced infiltration rates.
High amounts of crop residue on or mixed in the
surface soil is helpful when applying large
amounts of water with a sprinkler system.

If the soil profile is filled to a depth of 6 feet in
the fall, additional water probably will not be
necessary until the boot stage. Avoid 1rr1gatmns
during the early spring vegstative permd because
they have the tendency to promote “straw’” rather

than grain. Irrigations during this period areonly -

necessary if there has been a warm, dry winter or
in case of very coarse sandy soils. Monitoring soil
moisture early in March and then laterduring the
hoot stage is important in determining if addi-
tional water is necessary. To monitor scil mois-
ture, a moisture probe (steel rod with ball bearing
tip), a soil tube that will extract a core from the
s0il profile, or simply a shovel is helpful in
determining the presence of moisture inthe root
zone. The need for early spring irrigations is
more likely with sandy soils, because of the low
water holding capacity, For more information in
estimating soil moisture, see Service in Action
4.700, “Estimating Soil Moisture for Irrigation.”
Adsguate soil moisture from the boot stage
through the bloom stage will increase grain yield
and test weight. This stage occurs during the
highest precipitatian month (May) of the year.

Liate irrigation near the do&g’} stage may be bene- .

ficial, but the result may be a higher incidence of
zﬁégmﬁ

Fertilizer Management

Nitrogen requirements will depend hea,vﬂy
on the cropping system, e.g., wheat afier fallow,
wheat after corn or continuous wheat. Soils in
eastern Colorado testing 25 to 30 ppm NO,-N in
the: soil with 1.1 to 1.5 percent organic ma,tter
require 25 pounds of additional nitrogen peracre
to provide g nutrient level capable of 100 bushels:
per acre (Table 3). On the other hand, soils with 0
to 6 ppm NO,-N and less than 0.5 percent organic
matter will require up to 130 pounds of nitrogen
per acre for the 100 bushels per acre yield level.
Soiltesting ishighly recommended and is thebest
way to accurately determine fertilizer require-
ments., ‘

Tgé.ble 3: Nitrogen recommendations for wheat
with 100 bu/a yield goal.

NO,-N. Soil organic matter—%

soiltest0-0.5  06-1.80  1.1-1.5 1.8-2.0 2.0
ppm Fertilizer N-lb/a
' 0-6 130 120 105 90 75
S 7-12 110 100 85 70 55
13-18 - 90 80 65 50 35
19-24 . 70 60 45 30 20
25-30 50 40 25 0 0
31-36 - 30 20 0 (U 0
38 ) 0 o g 0

Adjust N recommendation for yield goal different from
100 bu: add 15 1b N for each 10 bu above 100 bu; subtract
10 1b N foreach 10 bu below 100 bu.

Speciai Note: Increase above recommendations by 401b
Nin the following counties: Alamosa, Conejos, Cos-
tilla, Rio Grande and Saguache

Wlth furrow -irrigated fields, it is desirable to
apply nitrogen during or after pre-plant irriga-
tion to aveid leaching losses. For sprinkler-irri-
gated fields, some of the nitrogen can be applied
through center pivot irrigation systems. Nifro-
gen, phosphorus and other fertilizer nutrients
should be applied onthebasisof thefertilizer test.

Continuous Cropping vs. Rotations

~ Continuous irrigated wheat in a rotation is
not a successful practice because of the consistent
yield decline over a period of years. This decline
occurs partly because of the difficulty in deep
water penefration from center pivot sprinklers.
Wutrient deficiencies, disease problems and insect
or weed pressures also become significant prob-
lems in continuous irrigated wheat. It is recom-
mended that irrigated wheat be incorporated into
a rotation where poseible. Wheat fits quite well in
rotations because peakirrigation times for wheat
do not coincide with peak demand times for other
crops, e.g., corn, beans, etc.

Varieties

‘ Theresultsfrom irrigated variety trials located
throughout Colorado should be used to aid in
selecting a variety for a particular location. For
irrigated fields, the semidwarf varieties have had

congistently high yields and are preferred to
avoid lodging.
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