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On Deep Soils

I rrigating Alfalfa
For Seed Production

by
John J. Kolar and Robert A. Kohl

Growers have found water management to be an im- profile was measured by a neutron probe throughout the
portant key to successful alfalfa seed production. If a seed growing season. This not only gave information concern-
crop is irrigated with as much water as a hay crop, seed ing pattern of water withdrawal from the soil profile by
yields are usually reduced since the physiological processes the growing plant but also provided an estimate of tota]
necessary for optimum flowering, seed set and develop- water use and served as a guide to determine time and
ment are not stimulated. Inadequate water or delayed Llmount of water needed to maintain desired moisture
irrigation also result in lowered yield. General irrigation levels.
gui?elines devel~ped from past research ~nd gr?wers e~- The original experiment was designed to maintain soil
per~ence are avaIlable, ?ut effo.rts to spec!fy. optimum, SOl] moisture at certain specific levels up to flowering or ful]
moisture levels for various soils to maXImIze seed YIelds bloom and then vary soil moisture after this period. We
have not been successful. were not able to achieve these moisture levels at the desired

A series of studies was conducted at the College of plant growth stages, so moisture treatments were modified
Agriculture Research and Extension Center at Kimberly for the rest of the studies. In general, the levels used every
from 1968 to 1972 to determine the effect of.soil moisture year consisted of treatments which varied from severe soil
levels on alfalfa seed yields. Water was applied by a gravity moisture depletion to those that provided high levels of soil
system in all cases. moisture for the crop year ..Thetreatments can be grouped

A 3-year-old hay stand of Ranger alfalfa was used in as follows:

.1968. ~ubsequent studies were on Saran~c alf~lfa planted Treatment J - Very Dry: Irrigation applied when
In 24-lnch rows and co.rrugated at 48-lnch Inter~als. A availLlble moisture was largely depleted (0 to 10%
year-old stand was used In 1969; 2-year-old stands In 1970 available moisture). One 12 to 24 hour irrigation for
and 1972. Spring growth was clipped before mid-May ex- the season.
cept in 1970 when clipping was delayed until May 23., . . . .
Satisfactorv insect and weed control was obtained by 1 reatment 2 :- Dry: Imga:lon first ~pplled In late May
following ~ecommended practices except in 1970 when Lind again .w~en. available moIsture was largely
alfalfa weevil infestation adversely affected yields. depleted. 2 IrrigatIons.

The soil at the Kimberly R & E Center is a Portneufsi]t Treatment 3 - Moderate: I.rrig~tion ~pplied f<?r 12.to 24
loam which has a hardpa~ 16 to 32 inches below the soil hours as needed to maintaIn a.va~lab!e soIl moIsture
surface. This hardpan was penetrated: by alfalfa roots. This levels above 10 to 15%. 2 to 3 IrrIgatIons.
soil, typical of those found in the Twin Falls area, is over Treatment 4 - Wet: Irrigation applied as needed to main-
7.5 feet deep and has a large water-holding capacity - 2.4 tain available soil moisture above 30%. 3 to 4
inches of water per foot of soil depth. When the soil profile irrigations.
is filled to capac~ty, there is sufficient moisture in the upper Treatment 5 - Sin~le Prolon~ed Irri~ation: One irrigation
10 fe.et of the SOl] profile to supply n~arly half of the wLlter for 48 to 72 hours applied in 1.lte May to fill the soil
requIrements of alfalfa hay productIon. profile with no additional water the rest of the growing

A vailable soil moisture in the upper 7.5 feet of the soil se.1SOIl (1969 and 1970 only).



Study Results Table 1. Alfalfa seed weight per 1,000 seeds and seed yields in
.. pounds per acre, from irrigation study at Kimberly

Seed qualIty as measured by weight per] .000 seeds wa~ Research and Extension Center, 1968 to 1972.
not greatly affected by these soil moisture treatments
(Table I). Seed from alfalfa grown at the higher moisture Seed weight Seed yield
levels tended to be smaller than that grown under drier Treatment 59/1000 seeds) (Ib,/acre)
treatments. 1968 1969 1968 1969 1970 1972

. Seed yields varied great~y with .years b~t gener~]ly t~e 1. Very dry 1.904 - 1055 466
drIer treatments favored. higher Yields. Highest y.'elds In 2. Dry 1.923 2.100 850 1250 - 1008
1,969 and 1970 we:e .obtaIned from alfalfa that received the 3. Moderate 1.809 2.037 766 1464 - 967
sl,ngle prolonged I!ngatlon (Tr~atmen~ 5). Because ~f,the 4. Moist 1,875 2.034 720 1266 726 805
hIgh water capacity of the soIl and ItS depth. sufficient 5 P " t d I 2 067 1808 899. , , re-rrriga e on y -. -
water was provIded by thIS treatment for the alfalfa to
mai,ntain the slow even p!ant growth that is considered % MOISTURE
desirable for seed productIon.

. . 0 10 20 30 40
The pattern of water withdrawal from the soIl profile 0

was monitored thro_ughout the 1968 growing season on
treatment. 5. where no water was Provided after mid-Mi.!v 158. ors
(Fig. I). The alfalfa roots extracted nearly equal amount~ ,
of water from all levels of the soil profile, although highest '8/15 6/13 5/15
initial use was from the upper 3 feet. For the rest of the
season, water was extra~ted f~om the enti.re profile bey~nd I
the 15 bar level (dotted lIne Fig, I), a tension level at which
water is tightly held by soil particles,

In soil profiles of the treatments where water was
app.lied for 12 to 24 hours during the growing season, soil
moisture in the upper 2 or 3 feet of the profile was returned I-
to field capacity, Even in these treatments, the alfalfa roots w 2
continued to withdraw water from the lower horizons W
though water was more available and held with less tension LL

in the recharged upper profile, ~
What The Data Means ~

Q..
These results indicate that it is neither desirable nor W 3

necessary to maintain high moisture levels for seed produc- £:)

tion on deep soils. Despite the infl uence of other en- ::!
vironmental factors, better yields were obtained when soil £
moisture was held at lower levels.

Perhaps the most important implication from these
studies is the desirability of filling the lower zone of the soil 4
profile to serve as a water reservoir for the deep-rooted
alfalfa plant. Considering that average winter precipitation
only furnishes enough moisture to fill the upper 2 to 3 feet
of soil to capacity, supplemental water is needed to
recharge the lower soil levels. Hence, the periodic recharge I
of soils by prolonged irrigation in either the fall or spring 5
may prove beneficial where deep soils are present, This is F' 1 T . I tt f .1 ' t t t '

f,. ., . . Ig.. yplca pa ern 0 501 mols ure ex rac Ion rom
especially Important where IrrIgatIon water supply IS th 5 f t f th ' I f ' l b If If.,.' e upper ee 0 e 501 pro ley a a a grown un-
limited durIng the growIng season, d T t t 5 t K.

b I 1968er rea men a 1m er y, '

The data from these limited studies are not conclusive
in themselves. However, trends shown by these studies the upper 10 to 12 feet ofa deep soil profile before or dur-
appear more valid when considered with other recent ing the desired vegetative growth period to minimize the
research. On deep soils in Nevada, Mahannah (1973) risk of promoting excessive growth, Mink and Bechtolt
found that an irrigation of 15 inches applied in November (1965) reported from several demonstration experiments in
with an additional 5 inches applied in late May produced Southwestern Idaho that dry treatments generally
more seed than when an irrigation of 4.5 inches in July was produced more seed with less vegetative growth than
added to the previous irrigations. Actual crop use varied wetter ones,
from 17.5 to 24.6 inches per ,year for seed whereas alfalfa Soil texture and soil structure as well as soil depth in-
for hay used from 45 to 48 Inches. fluence the amount of soil water that is available for plant

Yamada et al. (1973) reported 40 to 48 inches of water use, McDole, McMaster and Larson (1974) analyzed the
were necessary to insure a good seed crop in California, water-holding capacity of various soils in Southern Idaho
They suggested that at least half of this could be stored in and discussed their relationship to crop production prac-



tices. Soil problems such as restrictive layers, salinity, mine if a sin~le, prolon~ed irri~ation is sufficient for in-
alkalinity or low infiltration rates may limit the depth of dividual farms. In some cases, additional water may be
root penetration or normal plant development and should needed for the alfalfa seed crop.
be considered in developing irrigation and management R fI. . e erences
po lCles.

Mahannah. Clare 1973. Alfalfa seed irrigalion. in Proceedings.
The practice of filling the soil profile with a 48- to 72- Fourth Annual Northwest Legume Seed Growers Shorl

hour, early season irrigation is feasible only if the soil can Course.
be readily penetrated by alfalfa roots and has the capacity McDole. R.E.. G.M. McMaster and D.C. Larsen. 1974.
to hold enough water to allow complete seed development. A vailable water-holding capacity of soils in Southern Idaho.
Supplemental irrigations may be needed during the grow- . Ida. Agr. Exp. Sta. C.I.S. 236. .. .
ing season if soil moisture becomes critically low. Mink. E. and ~.D. Bech~olt, 1965. 1964 alfalfa. seed Irrigation

demonstrations. in SIxth A nnua! Seedsmans Short Course
Several indirect advantages favor the practice of filling Notes. Idaho Agr. Ext. Servo

the soil profile in the fall or spring. The number of Yamada, H.. D.W. Henderson. R.J. Miller and R.M. Hoover.
irrigations during the growing season would be reduced 1973. Irrigation water management for alfalf.\ seed produc-
thus making the water supply available for use on other lion, Calif. Agr. Dec. 1973.
crops that are more sensitive to timing of water applica-
tion. 111 addition, weeds should be less of a problem since
conditions favorable for weed seed germination would oc-
cur less frequently.

In Briel. . .
Results of this study point out the practicality and advan- .

ta~es of fillin~ the soil profile with \\ater before the alfalfa About This Research
seed. crop develops. A sinJ!le, 4~ - to ~2-hour irri~atio.n This research is part of the cooperative in-
provided en.ouJ!h water for t.he e,~tlre. ~ro\\:lnJ! s~ason on t.hl~ vestigations of the University of Idaho Agricultural Ex-
deep,. medium-textured soIl \\Ith ItS hl~h \\ater-holdlnl! periment Station and the Agricultural Research Ser-
capacIty. vice, U.S. Department of Agriculture.

Ho,,:ever, th~ sinJ!le irr.iJ!ation is ~ractical for alfalf~ seed John J. Kolar is associate research agronomist,
product.lon only In are~s wIth deep soils capa~le of holdln~!O University of Idaho, at the Kimberly Research and Ex-
to 25 Inches of avallahle \\'ater. and \\'hlch are readily tension Center. Robert A. Kohl, who was formerly soil
penetrable by roots. scientist, ARS-USDA, at the Snake River Conservation

\\/ith different soils and climatic conditions. irri~ation Research Center in Kimberly, is presently an associate
should be desiJ!ned to fit the needs of the seed crop. Good professor of plant science at South Dakota State
jud~ment and a small-scale, local trial is advised to deter- University.



The State is truly our campus. We desire to work for all citizens of the
State striving to provide the best possible educational and research information
and i~ application through Cooperative Extension in order to provide a high
quality food supply, a strong economy for the State and a quality of life desired
by all.
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Auttis M. Mullins
Dean, College of Agriculture
University of Idaho
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~SERVICE~

This is the three-fold charge of the College of Agriculture at your state
land-Grant institution, the University of Idaho. To fulfill this charge, the Col-
lege extends its faculty and resources to all parts of the state.

Service ... The Cooperative Extension Service has active programs in 42 of
Idaho's 44 counties. Current organization places major emphasis on county
office contact and multi-county specialists to better serve all the people. These
College of Agriculture faculty members are supported cooperatively by federal,
state and 'county funding to work with agriculture, home economics, youth and

community development.

Research ... Agricultural Research scientists are located at the campus in
Moscow, at Research and Extension Centers near Aberdeen, Caldwell, Parma,
Sand point Tetonia, Twin Falls and at the U.S. Sheep Experiment Station,
Dubois and the USDA/ARS Soil and Water laboratory at Kimberly. Their work
includes research on every major agricultural program in Idaho and on econo-
mic and community development activities that apply to the state as a whole.

Teaching ... Centers of College of Agriculture teaching are the University class-
rooms and laboratories where agriculture students can earn bachelor of science
degrees in any of 20 major fields, or work for master's and Ph.D. degrees in
their specialties. And beyond these are the variety of workshops and training
sessions developed throughout the state for adults and youth by College of Agri-

culture faculty.

Issued in furtherance of cooperative extension work in agriculture and home economics, Acts of May 8 and June
30,1914, in cooperation with the U.S. Department of Agriculture, James L. Graves, Director of Cooperative

Extension Service, University of Idaho, Moscow, Idaho 83843. We offer our programs and facilities to all people
without regard to race, creed, color, sex, or national origin.
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