
ALFALFA IRRIGATION PRACTICES

By R.B Duffin, Extension rrigation & Drainage Special ist

The practices used in i rrigating alfalfa have a vital Influence on

economic returns from alfalfa production. Soil moisture condi tions are

interrelated with other production factors in such a way that careful

soi I-water management is especially important.
Attention to good irrigation practices is of primary concern when the

grower consIders that alfalfa is competIng with other crops for avail-

able water and land resources and perhaps even with future non-agricul-

tural water needs. With beneficial use being the basis for appro-

priative water rights in Cal ifornia, allocations on dollar return per

unit of water is a future possibi I ity. Ever increasing water needs and

competition for avai lable supplies stimulate more demand for efficient

use of this valuable resource.

There are no standard practices for i rrigating alfalfa. What works

well on one farm may not be as effective at another location. Conditions

specific to a given farm might make it advisable to vary irrigation

practices, even within small land areas.

Final decisions relating to irrigation timing and amounts wi II depend

upon the following considerations:

I. Water requirements.

2. Avai labjl ity and cost of labor, water and land.

3. Soi I root zone.

4. Water holding capacity of the soil and soil-water storage capacity.

5. Water intake characteristics of the soi I.

6. Soil drainage.

Water Requirements

Since water requirements for alfalfa vary from one area in Gal ifornla

to another, the local farm advlsor.s office should be contacted for this

data. Table I provides approximate monthly and total consumptive use

values for the major alfalfa producing areas of Gal ifornla.

Peak consumptive use data for alfalfa is useful In designing a system

to adequately meet peak needs. Peak use Is expressed in inches of water

per day. It wi II vary from 0.1 inch per day in the costal areas

influenced by the fog belt, to 0.25 inch per day in coastal valleys, to

0.30 inch per day in the central valleys, to 0.35 inch per day In the hot

desert areas.

Soi I Root Zone

Alfalfa is a deep rooted crop under favorable soil conditions.

Significant root development has been noted at depths of 6 to 10 feet.

Rooting depths, however, are frequently I imited by soil profile condi-

tions. These include very slow water infi Itration and intake rates,

restrictive layers, and zones of water saturation. Rooting depths can

be determined by sampl ing soil at various depths or by back-hoeing to

obtain observation pits.

Water Holding Capacity of Soils

Available water holding capacities for different soils vary with

texture approximately as follows:
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Soil Type

Sands

Sandy Joams

Clay loams

Clays

Available Water Per Foot Depth of Soil--, 11211 -3/lt"

31lt" -I 1121'

I 11211 -2"

2" -2 1/211

-

Sol-I -Water Storage Capac I ty-

To determine the total water storage capacity of the soil multiply the

water holding capacity (per foot depth of soil) by the depth of soil

root Zone. In estimating soll-water storage capacity, textural dif-

ferences within the soil profile must be considered.

Water Intake Rates

It is difficult to obtain the desired moisture penetration in many

Cal ifornia soils. A careful study of water intake characteristics Is

necessary when selecting sites and designing irrigation systems for

growing alfalfa. The use of a soil probe or auger can help to determine

the depth of moisture penetration after an Irrigation appl ication or

winter rainfall.

The irrigator will sometimes keep soil saturated too long in an

attempt to obtain deeper moisture penetration. But alfalfa has very

I imited tolerance to poor surface and subsurface drainage conditions.

The following practices have been used in attempting to increase depth

of moisture penetration on low intake rate soils:

I. El iminating low spots in fields.

2. Not working soi I when too wet.

3. Reducing field operations to a minimum.

4. Amending sodium soils with calcium.

5. Breaking plow sole and compacted layers.

6. Applying two irrigations, closely spaced, in place of one

7. Modifying soil surface such as with organic matter.

It is not within the purpose of this paper to dlscuss these practices

in more detai I. The extent of their possible benefits will depend upon

specific soil conditions and water mangement practices.

Drainage

Alfalfa has comparatively low tolerance to a wet soil environment.

Poor drainage conditions contributing to plant loss originate from

(I) water standing on the ground surface too long, and (2) areas of

subsurface saturation within potential root zones. Both of these problems

can often be improved by correct Irrigation design and system use.

Under many situations alfalfa cannot take water standing on the

ground surface longer than 8 to 12 hours without some loss of stand.

Research at the Imperial Valley Field Station shows that alfalfa Is

particularly susceptible to damage from extended flood periods after

a recent mowing. Field observations have shown that mature plants are

not adversely affected by poor drainage as readily as new seedlings are.

Drainage hazards need to be evaluated in relation to: (I) soil profile

conditions; (2) level ing requirements; (3) irrigation methods, systems

and design; and (4) irrigation schedul ing practices.

IRRIGATION APPLICATION

The preceding information is basic to water-soil-plant relations for

alfalfa. The remainder of this paper develops approaches ~/hich should

be helpful in making actual schedul ing decisions and in evaluating

irrigation practices .
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Depth of Water Appl!ed in Borders

rrigation, the fol lowing relations

Border area (acres) = width X length

43, SbO-

Unit head (cfs) = amount of water turned into each border

I cubic foot per second (cfs or second-foot)

of I acre-inch each hour.
s e(~ual to a volume

A flow of 450 gallons per minute (gpm)

I acre-inch per hour.
s also eqlJal to a volume of

Total volume of water appl ied (acre-inches)

the hours of irrigation.
5 t h E~ U n i t h e a d t i me 5

Net volume of water appl ied is the total volume (clcre-lnches) applied

minus water wasted (acre-inches) at end of check.

Average depth of water applied (acre-Inches) is the net volume of
water (acre-inches) used, divided by the area (acres) in each check.

Examp I'e

An alfalfa field is divided into border strips eac:h 40 feet wide and

one-quarter mile long. A pump delivering 2000 gpm is, used for irrigating

three borders at one time. The water flows in each s,trip for period of

8 hours. There is no tail-water runoff. Determine the average depth of

water appl ied.

Area of each check = 40 X 1320=
43560 - .21 acres

Volume of Water Appl ied

Unit head = .?.Q..Q..Q. = 66] gpm per border

3

lli = 1.48 acre-inches per hour

't50

1.48 X 8 hours = .8 acre-inches

Average Depth of Water Appl ied

Uniformity of Water Distribution in Border~

A soil probe can sometimes be used following an Irrigation to deter-

mine the depth that the water has penetrated at different points along

the length of the border strip. Advance and recession curves for the

flow of water down the checks can also be used to determine the Intake

opportunity time for the water at each point along check.

Special care should be taken to check the depth of water penetration

and the soil water status in areas of poor alfalfa growth. Areas of

poor growth may be the result of:

I. Lack of water penetration because of soil compaction, clay streaks

in the field, or alkal i spots.

2. High areas in the field, resulting from improper land grading, have

a reduced intake opportunity time for the water to enter the soil.

Salts often accumulate in these high areas.
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3. low areas or lack of surface drainage at the ends of the checks

allow the water to pond for excessive periods of time. Lack of

soil aeration or disease problems are often related to water

logged soils. The growth of water loving weeds such as dock,
sedge, or water-grass often infest wet areas in alfalfa fields.

Providing slopes adequate to remove excess waters and drainage
ditches for removing waste water from the lower end of the field
can often el iminate wet areas. The use of return flow systems

provides a means of reusing tai I-water.

Depth of Water Appl ied by Sprinklers

To determine the average depth of water appl ied by sprinklers multiply

the precipitation rate (inches per hour) by the irrigation time (hours) .

The precipitation rate by a sprinkler system can be computed from

the discharge and spacing of the sprinklers. The discharges from

sprinklers are given In the manufacturer's performance tables. This Is

a function of nozzle or nozzles size and operating pressure. The

size is stamped on each nozzle. A set of steel drills can be used as

cal iphers in case there is any question as to size. A pltot gauge can

be used for measuring the pressure at the nozzle in pounds per square

inch (psi) .With nozzle size and pressure known the performance

tables will give the discharge of the sprinkler in gallons per minute.

The area which each sprinkler has the duty of irrigating is arbitrarily

assumed to be the product of the sprinkler spacing along the lateral

I ines (55) times the spacing between laterals (SL) .One GPM will cover

96.3 square feet of area I Inch deep in I hour. The formula used for

computing precipitation rates (inches per hour) is as follows:

Inches per hour = gp~ X ~6.3

55 X SL

With the sprinkler precipitation rate determined, average depth of

water appl ied by sprinklers can now be calculated (precipitation rate

X Irrigation period = average depth of water appl ied) .

Relation Between Precipitation Rate and Soil Infiltration Rate

To obtain best use of a sprinkler system, the precipitation rate of

the appl ied water should be less than the infiltration rate of water into

the soil. When this occurs there will be no runoff of water from the

area being sprinkled. Water will move into the soil as unsaturated

flow which will assure that the soil is well aerated. Each area of

the field wll I absorb the water at the point where It is applied. This

is an Important factor In obtaining uniform dIstribution of the irriga-

tion water.

Experience has shown that the infi Itration rate of water into most

California soils, except the coarse sands, is less than 0.3 inch per

hour when the water is appl ied for long periods (12 to 24 hours} .Some

soils have Infiltration rates less than 0.1 inch per hour.

The first step in evaluating a sprinkler system is to see if the

water is being absorbed by the soil. This should be done near the end

of an irrigation set. If there Is runoff from the area being irrigated,

the precipitation rate by the sprinklers is excessive.

Uniformity of Water Distribution by Sprink~ers

The uniformity of water distribution by a sprinkler system is de-

pendent upon the nozzle size, operating pressure, and spacing of the

sprinkler heads. Wind can also be a factor in disturbing the sprinkler

pattern.
Experience has shown that relatively close spacing of the sprinklers

must be used to obtain high uniformity with low precipitation rates

(0.35 Inch per hour or less) .Sprinkler spacings of 30 feet along the

lateral 1 ines and distanced between lateral 1 ines of 45 to 50 feet are

commonly used for most field crops.
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The uniformity of water distribution is often indicated by the

density of plant growth relative to the setting of the sprinkler heads

Inadequate i rrigation due to poor water distribution is most I ikely to

occur at the intersection of the diagonals between sprinkler settings.

Uniformity of distribution can also be measured by the can test. The

area between sprinklers is divided into small coordinate areas and a

catchment can is placed at the center of each of the small areas. The

water collected in each can after a period of irrigation is measured.

Methods for making statistical evaluations of these measurements are

avai lable.

'inkier)

Once the average depths o

been computed and the unifor
igated, an evaluation can be
These figures can be compare

A. The depth of water appl ied in relation to the water storage

capacity of the soil. Irrigations should be applied before the

available soi I water has been fully depleted. Good irrigation practices

might require that irrigations be started when only 60 percent of the

total soll-water storage has been utilized.

B. The frequency of i rrigations and de

relation to the comsumptive use of water

of irrigations is generally given as the

cuttings. The most critical period is ge

the last irrigation before cutting and th

harvest. Refer again to Table I for esti

(evapotranspiration) by alfalfa.

ONCLUDING REMARKS

The most effective irrigation practices for alfalfa will vary widely

with soi I and cl imatic condi tions. Water-soil-plant relations basic to

alfalfa irrigation have been discussed to assist in deciding when to

irrigate and how much water to apply.

Information obtained from the correct use of soil moisture detecting

instruments such as tensiometers or conductivity blocks might be

useful in making irrigation schedul ing decisions. Better irrigation and

alfalfa yields could result in many cases by more careful examination of

soil moisture and rooting conditions. These observations can be made

with shovel, auger or back-hoe equipment.

Growers are confronted with effectively coordinating irrigation

appl ications with cutting and harvesting schedules. Under deep rooting

conditions with good water holding capacity soils, only one large

irrigation per cl ipping might be necessary. Alfalfa grown on soils that

permit only intermediate rooting and holding capacities will I ikely

need two irrigation appl ications for each cutting. Where unfavorable

rooting conditions exist, three waterings per cutting might be

necessary. Special consideration In managing irrigation water is needed

if water tables are less than ten feet from the soil surface. Some

subirrlgation benefits could result from high water table if it's

levels do not fluctuate too much in the root zone. High water levels

wi II restrict rooting depths and might result in a leaching requirement

to keep toxic salt levels moving downward.

Good alfalfa stand establ ishment can be largely controlled by correct

irrigation practices. Light, frequent applications are needed to keep

the surface moist. Properly used sprinkler system!)' are Ideal for this

need. Prelrrigation of the soil is usuully advisable during seedbed

preparation. The prospective root zone should be fi lIed at this time.

This is especially true on slow infi I tration rate soi Is.
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Table Estimated Monthly Consumptive
Uses of Water by Alfalfa.

(Inches depths of water)

Imperial San Joaquin

~alley ,1/ Valley

1.5 1.0
3.0 2.0
6.0 3.8

7.5 5.2
10.0 7.0

10.8 8.6

10.8 9.4

9.0 8.7

9.2 5.8
5.7 4.3
3.5 2.0
2.0 1.0

'-
Sacramento

Valley

1.0
2.0

3.2
4.8

6.3
8.3
8.4

6.9
5.2

3.6

1.9
1.0

Month-

Janua

Febru

March

Apri I

May

June

July

Augus

Septe
Octob

Novem

Decem

Total 79.0 58.8 52.6

I See Univ. of Ariz. Tech. Bull. 169. Consumptive Use of

Water by Crops in Arizona.
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