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Because extessively dry soil hinders seed germination and limits
spring grass yields in much of Interior Alaska, the Experiment Station
started studies of response to supplemental water in 1955. Several
£ e d gardeners were by this time already using commercial irris.

ion and execution of this study was initially
jJusbandman), N. Michaelson (Soil Scientist)

. Advisors were Chatrles Wilson (Territorial
hockley (Engineering and Watershed Planning
ervice).

of the study include (1) measuring plant responses to

i water needs of plants. (3) determining .

(4) devising better grazing practices to make
tures, and (5) estimating the frequency of water

Since 1955 thesé irrigation studies have continued as a cooperative

project, with the Soil Conservation Service in an advisory capacity and

[ labor. The Bureau of Reclamation furnishes a pump and

inancial support. Water is obtained from wells provided by the U. S.
logi ey. Lines built by the Matanuska Electric Association

' £ ply power. The Experiment Station pays for labor, ma=-

i* terials, supplies, equ1omehh, and reporting from its appropriate funds.

, These iﬂvestigations are based on the hypothesis that only sprinkler
; istribution systems can.be utilized on most Alaskan farms. 1In the
: z2tanuska ,Valley, thin surface mantles and undulating topography nearly
;;le out any other large scale irrigation system. Although there are
cep;ions -- some small fields located on floodplains, close to a water
ce, that may lend themselves to furrow irrigation -- they are in-
quent and do not ‘aggregate any sizable acreage. -ALLAN H. MICK, Director
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© MATANUSKA  VALLEY

In iuterioL Alaska plants grov

through Aug ust._
seven

hbu~1y 40 years
inches OL rain

CI
an be expected.
Precipitation in some ye“-a 1s less than this

weather
An o

S

most rapidly during the four months of May e
lata show that during, this period about
T

Summer rainfall at the Matanuska Farm
Month ...:1921-52 1955 ::1956- 1957-,:1958
Inches v =
May o . asevuye0.665: 0,19 .0.42- 048" 0,60 "
6177 i ol e WO S SSC i Bty 6 e Sy Bk
S35y ol Sty o R ) 167043650347 w1593
Auguat i 1290 4522 S e T LE85 e ]
September . . 2.70. -1.31:2.23 4,10 1.1
TOTAL, a5 85549 .39 972 1086115286416
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The 31-year average preci
Despite fairly long days and v
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ow only as Iast as, adc;tlonal rain falls.

seconc ~orage cu;tlngs,

Not until mid-July does suffi
full utilization of sunlight,

Lugust rainfall us

potatoes and vegetabl

and che date when “Hey can be ready for narket.
An important

extra water to crops during .t

pitation for the month of May is only 0.66 inches.
warm temperatures,

1. seeds uncertain.
truck crops is often delayed two .or three weeks.

Perennial pastures and hay start growth around the first of May.

perennial forage plants.

average.

2 1/2 inches is normal for September.
For example, in 1958, rain-
fall up to September 1 was less than
five inches. :

For all practical purposes the
total quantity of rainfall during:the
average frost-free season is a little
more than nine and .a half inches (see-
table at left). .In contrast,.the ; .,
total seasonal water need for grass
and potatoes is shown on page 5. For
maximum yields, grass needs at least
four inches more water than is
normally available.

Even more important than the:
year's total moisture deficiency are:
the usual four or five very:.dry ‘spring
weeks. -In 1958 early spring growing

=r-were extremely favorable. . : i
lack of: moisture makes :the =
Germination of barley, oatsi and .
Some of the best growing weather.

During

Vay and June, lack of water usually continues to delay emergence of seeded

and: slow down -early- growth of.
though - doubte- that of May, usually ‘6ccurs after the middle:
cr ops have already lost perhaps three weeks of growth.
rains come, most available soil moisture has been depleted

June rainfall; al=-

of the month when.seeded
the: time.- the mid-June
and crops:thereafter

By

This retards the development of

cient soil moisture usually accumulate to assures =
soil fertility, and other favorable growth factors.

ally ma intains the rapidbarowth of éll crops, althdugh

es may have already been seriously set, back Ani yleId quallty,

reason for 1nves;1ﬂg in an irrjigation system, .then, is to 'supply
i t part of the year when they grow most .rapidly.
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Even more impoftant is the, early sprlno dry spell when 1rr1gatlon will encourage
,egrly seed germination. and stimulate early utilization of otherwise favorable
growing weather.

When a farmer starts to buy an irrigation plant, he discovers, however, that
his cost of equipment and materials cannot be estimated until he Anows how much
ter he proposes to pump, and at what, rate. it -will be distributed. To .make .-
hese.estimates, he must first know how much water his.crops can ‘use,’ “This in-,
ormation.is obtained only through research conoucted over - several years to ‘.i?“?
verage out seasonal variations. | R . C2 :

s

h ‘plants use water is *1£Leeucea by many thingss ‘- Wind,

. The rate at whicl a RS
sunlight, tcmpe:atu:e, state of plant maturity, and available sqil moisture =-_ _ __
all these regulate the amount of “013Lu“e transpired-by-plants or evaoorated from
goil surface. Studies of bromegrass, thoLay and potatoes show that from 0.1l to..
0.15 inches of water per day is used in sustained rapid growth. There is usually;;.:
a marked reductionwin moisture néeds during Au ust, probably because ‘the rainy -.;
season,brings high humidify which lowers moisture loss. i S : e
' : ] : R

At th rig Daily water use by di crops. at the :
four years of research finding Matanuska Farm % SRR T
at the Matanuske i S :
Station Farm. Crop 1995 “¥256. 1957 1958
the daily water % «
the specxe_ed ¢ ~Iaches
Hod much wa c”‘q Maximum use whoen growing rapldly
by these particular Bromegrass, pasture 0.14 ..0.14 == -- &

hay =-. ,i==: == 0.1

SR tedthy o . hay weer 018 .0.15:0 .
th H Fotatoes . . . . , iweno=e 0,13 0,13

in this €. . .Bir

differ > .inthe . amount of water Minimum use durlng August

used‘by the kinds of different &
plants. Grasses use more water romegrass, pasture 0.12 0.06 -~ )
than a broadleaf crop like - G By, e Ar --  0.08
potatoes, especially in August.' ° Timothy . . . . hay .-=- 0.10 0.12 e
By this time aCt_uh-\./,e- leaf growt 'i»‘: Potatoes = :. I Ty e - 0.08 0.07

of potatoes has ;started to slow
down,” while the plantudiverts its '
energy ih;o storing starch in its tubers. Of secondary interest is the relatively
similar use .rate of all three crops durlng their period of rapid-vegetative
development. Water needs of other vegetables like lettuce, celery, carrots, and so
forth, probably do not greatly dlfLer from the range of values shown in this
summary. '
2

Total yearly water requirements of these three crops are shown on the next
page. There seems ta,be little anfual variation in the amount of water irrigated
bromegrass . uses.; b In a‘ similar mannér -- although figures for only two years are s
at hand ~-- water use by irrigated timothy seems falrly constant. i

When not irrigated, these ial grasses use :as much water as ‘is available
from natural squrces. In'other words, their water use differs from year to year
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Annual water use by croszWataﬂuska FaLn
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% gt as'the seasonal: rainfall. But™
y : & ”"”‘:‘“I“abundani ‘water ig: supplled then i
o &) L g 5 3 : .
Crop & ; )SS'“lg’é” L9J 3 k938 - cther urifdvorable iconditions limit ::
: ' i 5 S e grow:h “sovtHatonly; say, ittt
“'“ZC /2 or “13“inches can'be dsed an<
' S : nually by timothy and bromegrass,
il Rl f ' LY M3t Lt iR pagpdctively.,  If muéH ridrd 'water is
leOthy- -J‘i':u‘:-o':.’.'.’ . e N '105‘8 '.1.05.4}’-';. bt sl L 'l 3 1lied “the extra‘ goes: “to waste wrgbing
BRI g ‘J“‘ : dad’ ‘the farmer igispénding his money
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Wldp dlffevence in SO@?Qﬁ“nE ; oesrsu oests that two or

three years of measurement are not ad;cuett for predietioﬁ purposeés. As these
studies are continued over a period of five or six years, more accurate estimates
will become availgbley..
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For many rtasoh ;;: to be supoxleo ay'zrzlﬁatlon cannot be
figured by, simply subs .raj "'” from the LQLQ:A ater néeds of’ a
crop. As noted aoove, dettcﬁe“c;es are_ootater ea:ly in the season, and become :
less as the crop matures in the fall. Then, too, most fields are not uniform’
and meinimum.irxigation must be adequate to make up the major aetlcten01es. Too
field will be too much for amother. i
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little water for one part of a fi

| Still a third féésd@'i ind in the fact that most soxls contdln frogr. '
moisture persisti sometimes until late June. This source of’ watetr is not’ neces-
sarily related to rainfa 1. 1f the 3011 freezes when saturated the upper 18 i
inches may hold perhaps seven inches’ of water when plant growtn starts the’ neXt""
spring... Only part of this is used by plants. In some years, certain crops e
may, derive as much as three inches from melted frost. Ir other years, this
source of water may be insignificant. It should not:be rel;ed on to provide Water
fori small seeded crops which are often planted in dusty seedbeds, dried out
by spring'tillage operations. e TR Ty
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HOW MUCH IRRIGATION WATER IS NEEDED?

. : 5
K . 4 'x' )

§ In summary, tlese studies at the Matanuska Experlment Statlon 1i‘ax:m show that
an :irrigation syst in. thilsiiparteof Alas <a will probably be used to apply be-
tweéen five and sixz acre-inches of water”during a single growing season. This’ is
corisiderably less water ‘than is thought to JUStlLy capltal 1nve5tments 1n 1r-
rlga::oq equipment ,elsewhere in the” btates. '

M i

aifi.unique characteristics of farming in Alaska help exolaln these
olume needs.  Cool air teﬂperatures -- as compared w1th lrrlgated
ther states =-- slow down evapocatton and transplratlon. The pounds
ter transpired by a plant to manufacture a pound of tissue is much less
in 4laska-than in more southerly ldtitudes. Then, too, high andclearlno costs
encourage farmers to make intensive use of their limited fields. " Faced' w1th a o=
choice ‘of clearing more acres, or of installing ah irrigation system, many farmers ©
3 nd the latter course cheaper, providing an adequate water source is =
available. In maxlng these decisions each farm presents a separate problem fhat e
must be individually ‘evaluated. ! s
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1 a farmer build a 10-inch line to sprinkle 40 acres? Is a 50-
HP pump needed? Or is a 1 1/2 inch pipe and a

3 %P pump . adequate? In part ,
the answers to these questions; depend on how fast soils absorb water. This, in
turn,, depends on whether a field is level or sloping, undulating or flat. And e
it depends, too, on.the nature of the surface =-- on whether the soil is powdery,
or hard, or cracked, or covered with turf and trash, or is loose and cloddy. A
On,soil.at the Matanuska Farm, an application rate of about a half inch per:
_hour seems best for most .types of managemen:. This is the rate of application’”
that should be msed in planning sprinkler systems. A half ineh per hour is G}
recommended as.the rate to.be used on silt loam soils similar to those at the’ ';;[
Matanuska Farm. This includes most of the Bodenburg Butte area south of the
Matanu: ng £ Palmer west to Wasilla and from the inlet
north ' soil muberials west of Wa511 a 'may absorb
water s
S RN red
: It is likely that a half inch per hour is also an acceptable apo*lcaLlon
' soils in the Tanana Vhlley, except where slopes exceed  two
per ‘cent. On these steeperﬁv*onvs somewha ighter rates probably must be used

run-off losses and erosion. On the other hand, level sandy
bo;toms may abso b up to an inch an hour.

huber abSOLbllg rates of

o -5

soils iritiz 11y cgn aasorb“ %
water ‘at’ Lﬁy ‘raté pt Ziks b
2 1/2 inchés p”“’iéur;flfv
they are “elativ 7716

followi

in inches per hour:

r’
s
cess water
SPi

must be reduced, or
excess w¢;’hstart to run
or;, ‘carrying soil wit FEE
and wasting watpr. )

7—year brome

Lg' &ywrbmme
S A0 oy

#4211 27
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soilu have been recently
1 rh,
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an inch of waLeL 3 35
j: Hours “befor
surface becomes sat ura
1 absorb a half
inch ¢ hour for as long as .
8 or 10 hours.

After th lese soL&s havp
for several years ‘supported
a heavy turf =-- like that

. - Water applic

Time of application in hours
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found in bromeégrass fields ~-=- their surface becomes compacted. This is caused by

machines used in spreading fertilizer and harvesting, and by the tramping of ¥
cattle during pasturing. Freezing and thawing does not loosen the surface. This
process reaches stability after four or five years. The water absorbing rate of
these soils is ‘greatly reduced by compaction. After 30 minutes or so, a one inch
application rate will create surface r. -oIf. A half inch rate can be applied';j;*'“~
for 2 or’3 hours, a quarter inch rate £o: perhaps 7 or 8 hours. Runoff from the.
half-inch raté is not an ‘efosion hazarc on pasture and hay fields, because surface
vegetative trash holds thé soil in place. Some. water, however, will be wasted..
A greater nuisance is that where ruu-umi water accumulates in small depresszons.u
The soil becomes soft .and easily rutted or roughened from being walked over. by
grazing cattle.

HEN IS EXTRA WATER NEEDED?

"Ce"shé' that seven inches of water is the maximum

ost 18 *u;ues of Bodenburg silt loam. There must
r- in this .svil layer. for most. plants to maintain

When the moisture leve; drops to 1 1/2 inches, growth is
low--level persists for s;veral days, plant growth is severely

ded.” " This ecause wilting ‘damages--leaf tissues, the plant's food
manufacturing mechanism. Mature leaves are.uamaged‘first sometimes to the extent
of dying. The plant then has to grow new leaves to restore the same food manus:

P
facturing capacity. For this reason, three days of wery d.y-w1ndy_spr1ng weather
Yop growth'as much as:10 or-12 days.
¢ greatest’ néed for ifrigation ‘is thus during the dry.spring weather. Ample
moisture DeboLc the summer solstice ‘assures rapid.vegctative growth. It averts
the need 'for‘plants to restore a set of leaves. destroyed by .drying qut.

et cud £

ng effect from 1rr1gatlon is earlier availability”{;f
s some moisture. falls after fertilizer has been
issolved on the surface until the mid-June rains
rried into the root zone. In the absence of
moisture, fertilizer ba der potato seed remains too concentrated to be
utilized'by the potato'rootlets.’ Row'applications likewise remain unavailable to ..
carrots, celery and similar crops. Conversely, with adequate moisture, fertil?zef;f
is used early in -; ¢ plant's 1life cycle.:iThis stimulates both leaf and root
growth. Roots gr owj:a pidly,"penetrating the soil. as. the frost thaws. They thus,.

make better use of frost moisture reserves. - Throughout its life the irrigated
plant has a deeper layer of soLl from whlch to draw. both m01sture and nutrients.

13

spread, the granule

s &
before they dissolve and are ca

- P‘n
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Somé farmers are convinced that 1rr1gat‘on pays. ..Since 1953 several ‘large.:
farm systeéms ‘have ‘Déen ‘built.and used to stimulate growth of truck crops, . ,.;
vegetables, and pasture. All-farmers who .have used; drrigation.claim thelr'systems
will pay for themselves and yield a profit. Nevertheless none of these systems
give close comparisons between crops cece1v1ng additional water and those depending
only cn natural moxsture 2 Rt . :

To get sotie ldEa of :the profit pOSS;bllltleS the Matanuska studles lncluded
provisions for comparing ‘irrigated and -unirvigated: plots ‘growing side by 31de.

B
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Yields of nrass, potatoes and carrots were measured. Differences derived in this ik
fashion give'a falrly precxse indication of the profkts to be expected from. 4
adcquate water. i B gL . ; ‘Y S R
Potatoes = In 1957, Arctic Seedling potatoes were grown under standard productlon
practices, ;.cxuo;nn a single band fertilizer application at planting time of.

750 pounds of 8-28-16 per acre. Part of:the field was irrigated with 7.7 lnches of
water;-~This was sprinkled on in-three nearly equal applications spaced at 12-day . 'u
intervals beginning in late May, after pla. .ng. Irrigated plants.yielded 12.8 toms. -,

of US No%"l ‘tubers per acre. Others re- . : %
ceiving no'water, yielded only 9.5 toms. i g _ S S A,
ol 4mam 4 +hira Ny I .| & 5 I . g A

The extra water thus produced 35 per Response of potatoes to irrigation

cent more tubers per acre. Matanuska Farm, 1958. (US No. 1 yields?).

Plots that were watered exhibited ST TRES AR T Ey
nutrient deficiency symptoms at vege- Fertilizer Water  No water Diffw
ative maturity, attained in early TR T T T -
August. - These observations ‘suggested - o sk Tongfaele it oah
that irrigated potatoes might be-able tei:i i ::50021bs .. wo o 135500 8,2 64 5.
to use more ‘fertilizer., Hii ¢ b 1 00051 bel s e i 1502 -10.0 SR
o i G 1500 dbsyic et 11529 8.8 . 80
In 1958, this point was further . A .
e‘.DLO‘*ea with ‘the -eSuLtS sumarized in - % Increase due to adequate moisture
the table at the'right. ' These po= ¢z 44w, % _ L e

tatoes were fertilized with an 8-28-16. . - i
mixture, applied at three rates. In this study, 1SOO pouuds proved no bettex than
1000 pounds, although irrigated potatoes were able to use the extra 500 pounds
while“those receiving ‘no water did not. .The 1000-pound applications wag just-as,.
effectiveé ‘'on both irrigated and mon=irrigated potatoes In evaluating the,growxng
season it appears ‘that factors. other -than water iand nutrients limited; potato,growch
July aA’ August were, for example, abnormally cool and cloudy. Continuation of
these comparisons over a period-of ‘several years will probably shOW'thaﬁgirrigated
potatoes cari use heavier fertilizer applications,..possibly including-seme minor .-
elements- - : b . £ Vsiade. dies
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s were irrigated... :Begause early June was;, very dry, seed-

lings fecelving no wate failed to emerge:until the middle of the month.:.By this
time, plots that had been sprinkled.were sufficiently large to.have begn already
weeded-and thinned. In early July, these watered plots needed sidedressing, while

those receiving no water. were still emerging:or.less than an inch high...- A month
later the irrigated plots had marketable carrots. - In this partiewmlax.season, ir-
rigation meant the difference between an August crop and no crop at all.

his result was confirmed in 1958 when test plots were spxinkled:with,fiwe, .
£ er. This amount was applied in three separate applications, begin-
' June‘'and extending through mid-August.  Fertilized with 500 pounds:
r ‘acre broadcast DezoLe planting," the irrigated carrots yielded o
s - I'sipertacre. in mac-September. Only 13 per cent.of the total
d was- 1 nderszzeu.-» : - i kg
& e ! e ¢ Skt 3 o
1 contrast, carrots that were not watered yielded only 8.4 tons per:iacre, .
af:c; L- per cent had been culled out as too small. Irrigation increased yields
lictle ‘over 70 per’ cent. "As in~1957, the ‘irrigated carrots were ready for::,
market in‘'nlid-August, while the others

o8]
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were barely ready to be pulled by .freeze-up.


































