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Why?. | e
Plant roots absorb water from the sorl; wa _ in the xyle : :
stomata in leaves (pnmanly) this ¢ evaporatlon'through plant tlssues is called ‘transpiration. If there isn .
enough water in the soil so that it is readily available to a plant several negatlve things start to happen in
the ptant. These may include stomatal closure (photosynthesls stops), various physrologrcal stresses, -
wﬂtmg and death of plant parts or whole plants i3 : :

The amount of avarlable water that a so;l ean store in the root Zone of crops is’ typlcally several time Iess _
than the total amount of water that crops use over the season (e. 2y sumrner) ma plaee like Callfornla 8
Central Valley Therefore nrrgauon is used on rnost crops to replemsh the water stored in the sonl

Howmueh to add and when'? G D B el : :

It is useful to think of the 5011 as a brg sponge that can hold water for plants to extraet The amount of
water that a soil can hold and release for plant use varies frorn soil to soil, but it is typlcally equal to about'
5% to 15% of the total so11 volime. When meaguring water as related to irrigation, we typlcally rneasure '
it in inches. Most of use are. used to. king of 1nches of 1 ram__ '
stored in the sotl are, similar measurements. ‘The ‘amount of water stored’ per foot of soil tends to 1ncrease _
as we move from course textured soﬂs such as sands to ﬁner textured sorls, such as clays When we get

el

those wrth poor structure do
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Soﬂ T

Sand

Fine sandy loam
Silt loam. . '
Clay loam (good structure)
Clay loam (poor structy

avallable water 1s gon In ur
of avallable water remalns) i

Now that we know how to estrmate the amount'of avallable water the soil can store, we need 'to estnnate _
the rate at which it is used up. Water use is the combination of any evaporaﬂon (E) from the ,so11 surface -

and amy transpiration (T ) out of plant surfaces (e.g. leaves) Typ y and’
about evapotransprranon (ET) ET is. eontrolled by-two main facto




2. ,Crop factors: When. crops are young and small, actual ET is only about 1/3 x ET, because the -
" small plants don’t transpire riuch and the soil surface typically dries out qu1te a bit between R
irtigations (there is very little evaporatlon off a dry soil surface). When a crop 1s full srzed and
still green, actual ET will be much closer to ETo.: We can approach this quantrtatlvely through
the “Crop Coefﬁcrent” (K¢). K¢ varies primarily with the size of the plant (in the case of annual

~crops) and amount the amount of foliage (m the case of decrduous perenmals) How Kc for an
annual crops ‘tends to vary during the season is depicied in'the fighre below. -

L L

‘mmt Repte ' Lte- g
crma Hid-season season I

we trrlgate ‘it woutld be 6 days between irTi gatlons We would want fo replace the'1:8°>of water that had -
been lost to ET and, in reality, we would also want to add a little more water than that ‘becatse ifrigation”
applications are never completely efﬁment and i For hlS reas we mi ght want {0 anothe %
(0.36” in this example) to our 1rr1gatlon - R . ' S

When crops have shallower roots the amount of water apphed per 1mgat10n is less but the frequency of o
irrigations may have to increase. With deeper roots; irrigations can be less frequent but larger amounts of -
water must be applied. In practice, once they are beyond’ thie seedling stage, most (bt ot all) Veget: bles ‘7;: ‘
are irrigated about once per week in Davis in the sumrmmer (unless they are on drip ‘irrigation and'are ™
irrigated more frequently)._Deeply rooted ¢rops, such as tomatoes ma be irrigated less frequently, if -
watere deeply ) o ' : ESE

soil samples that are more than a few lnches deep‘. Once you have a sample _m hand, you can estlmate the .
amOunt of avallable water in the so11 usmg the followmg chart : ‘
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How? | S - -
There are many 1rr1gat10n methods avallable In Cahforma Tow crop producnon the most common

methods can be classifi ed as furrow sprmkler and drip 1mgat10n The general features of these methods
mclude ! T : :

Furrow ; L : e K
. »water moves by gravrty at*zero pressure mn open furrows 'and dltches (sometlmes plpes)

. requires: ‘level’ field; high volume (low pressurc) water source labor to set up and manage cach
A’,.rrngat]on Tlittle in matenals :

saturated mflltratr furrows typlcally remain wet for a few to "several days
1mp0ssrble to’ put on sthall amounts of AWaterx . e E
Watcr subs “into bed by capllllary actlon e EIE
umfonmty/eff clency qulte vanable, functton of ﬁeld layout and management
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water rnoves through drrp 11ne at low pressure (e g, 10 20psi)

reqmres frequent purchases of drlp Jine; some pressure;. management of sedlments algae salts,
‘ n‘breaksr’leaks relatively low in-season laber; (does not require ‘level’ ﬁeld) :

. Adnp line can be' above or below ground (below especrally good at reducing weed problerns)
. apphcatlon ﬁequency and a t very ﬂexrble ‘often’ can irrigate daily- withlittleeffort .. ...
01 desi d reasonable ’agement (but length of rows limited by

SRR



Appendix 1:Estimating Soil Moisture By Feel

SOIL MOISTURE LEVEL COARSE LIGHT MEDIUM HEAVY

(% OF FIELD CAPACITY) (SAND) (LOAMY SAND, {FINE, SANDY LOAM, (CLAY LOAM, CLAY)
SANDY LOAM) SILT LOAM)

0-25% Dry, loose, single Dry, loose, clods Crumbly, dry, Hard, firm baked,

No available soil
moisture. Plants
wilt. Irrigation
required. (1* range)

25 -50%
Moisture is
available, but level
is low. Irrigation
needed. (2" range)

50 -75%
Moisture is
available. Level is
high. Irrigation not
yet needed.

(3 range)

75% to field
capacity
(100%)

Soil moisture
level following
an irrigation.
(4" range)

grained, flows
through fingers.
No stain or smear
on fingers.

Appears dry; will
not retain shape
when squeezed in
hand.

Color is darkened
with obvious
moisture. Soil may
stick together in
very weak cast or

ball.

Appears and feels
moist. Color is
darkened. May
form weak cast or

ball. Will leave

wet outline or

slight smear on
hand.

easily crushed and
will flow through
fingers. No stain
or smear on
fingers.

Appears dry; may
tend to make a
cast’ when
squeezed in hand,
but seldom will
hold together.

Color is darkened
with obvious
moisture. Soil
forms weak ball or
cast under pressure.
Slight finger stain,
but no ribbon
when squeezed

‘between thumb ahd ‘

forefinger.

Appears and feels

moist. Color is
“darkened. Forms

cast or ball. Will
not ribbon, but
will show smear or
stain and leave wet
outline on hand.

powdery, will barely
maintain shape.
Clods, breaks down
casily. May leave
slight simear or stain
when worked with
hands or fingers.

May form a weak
ball? under pressure
but will still be
crumbly. Color is
pale with no
obvious moisture.

Color is darkened
from obvious
moisture. Forms a
ball. Works easily,
clods are soft with
mellow feel. Will
stain finger and
have slick feel .
when squeezed. =

Appears and feels

‘moist. Color is
darkened. Has'a

smooth, mellow
feel. Forms ball
and will ribbon

‘when squeezed.
Stains and smears.

Leaves wet outline
on hand.

cracked. Usually too
stiff or tough to work
or ribbon! by squeez-
ing between thumb or
forefinger. May leave
slight smear or stain.

Pliable, forms a ball;
will ribbon but
usually breaks or is
crumbly. May leave
slight stain or smear.

Color is darkened
with obvious mois-
ture. Forms good
ball. Ribbons easily,
has slick feel. Leaves
stain on fingers.

Color is darkened.
Appears moist; may
feel sticky. Ribbons
out easily, smears and
stains hand, leaves
wet outline. Forms
good ball.



