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Pressurized

\Warter delivered threugh pipes unader
pressure and dischanged through
outliets such as sprinkier heads or drip
emitters

Non-pressuzed

Water delivered andrallowed teriow,
aAcless neiels
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DEEP PERCOLATION (CM)

INFILTRATED WATER (CM)
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SprRKIers

— Catch-cans (Size dependent)
— \Wing
S 0)

— Oppoertunity time

— SeIl vamraniity

s ROOLSYSten efiects




Cannet compare unifermiy numisers
for different Irrgation systems

Usually —
mICro-liigation > sprnkier (except wind) >
suUriace lrigation
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o ime and amoeunt terrrgae

o El since last igation
— Climate
— Soell-water menitenng
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Crop Coefficient and Canopy Cover

WSREC Bell Pepper 2005
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Landsat 5 NDVI

y=0.82x+0.17
R°=0.95
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Maas and Hoffman Salt Tolerance Coefficients
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Ave. root zone ECe
Assume ECsw = 2ECe




Assumed water use
pattern

% of rooting depth

ECe (dS/m)
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EC.= EC.=
LF C;
1.0 dS/m 2.0dS/m

.05 3.2 31 .62
.10 2.1 48 .96
15 1.6 .62 1.24
.20 1.3 AT 1.54
25 1.2 .83 1.86
.30 1.0 1.00 2.00
40 0.9 1.11 2.22
.50 0.8 1.25 2.50

LF is leaching fraction; C; is (ave EC,)/EC;; EC, Is irrigation water salinity; EC, is
EC of saturated 50|I extract; EC is threshold salinity tolerance.



Yield

ET
EIIS a filnction oif climate; crop;, anad




Increased Salinity

Less Salinity Decreased Yield

Increased Leaching Decreased ET



RY=-0.056+1.92(AW/Ep) —0.807 (AW/Ep)2 —0.035EC;
~0.001EC{ —0.015(AW/Ep)(EC;)

r2=.97I
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0.10 < AW/Ep <1.5
ECi=1-6 dS/m




COTTON LINT (plateau)

RY=0.046+2.16(AW/Ep)—|.08(AW/Ep)2 — 0.02EC; - 0.0009EC;®
+0.02 (AW/Ep)EC;
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r2=.893

0.09< AW/Ep<1.5
EC;=1-11 dS/m




ECsw (dS/m)
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Soil-water potential

1
11 21 1 10 20 30 10 20 50 9 19 29
March———o——April o May < June——o

P A

Fig. 4 Change in salinity of soil-water (ECg,,) between irrigations
of alfalfa due to ET use of stored water (Rhoades 1972)




ansieni-statermedels

Water flow
00 o
ot 0z

[K(H)g—2+ K(H)}—S

@ is volumetric soil-water content
Z is soil depth

K Is hydraulic conductivity

h is soil-water pressure head

S Is root water uptake term
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e C Is salt concentration
e D Is dispersion coefficient
e g Is volumetric water flux
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e Transient-state model

« Allows adjustment of ET for plant
growth

* Allows extra water uptake from root
zone where water Is adequate to
compensate for zones where water
stress occurs
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® Measured values/3.0
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Simulated relative




Present guidelines for managing
saline irrigation waters, based on
steady-state analyses,

everestimate leaching| reguirement, and

Underestimate yields that can be
achieved with saline waters



Insufficient Nitrogen

More Nitrate Leaching Decreased Yield

More Deep Percolation Decreased ET
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Irrigatioﬁ% éﬁnity
—&— Z21cm

21 em

63 cm
105 em

105 cm

0.2 dSim
2.0d5/m
0.2 dS/m
2.0dS/m
0.2 dS/m
2.0 dS/m

N Application, kg N/ha




21cm 0.2 dS/m
--®-- 21cm2.0dS/m
—h— 63 cm 0.2 dS/m
--&-- 63cm2.0dS/m
—f#— 105 cm 0.2 dS/m
--B-- 105¢cm 2.0 dS/m
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100 200 300
N Application, kg N/ha




Atrazine

N,= 0kgN/ha 0.2 dS/m
N,= 90 kg N/ha 4.0 dS/m
N,= 180 kg N/ha
N,= 360 kg N/ha
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1N1 |-| N2 l-l Na |1N4 |2N1 |2N2 |2N3 12H4 |3N-| |3N2 |3M3 |3N4




ENCIENCYASHEUGNOIFEMMISHEL00

= /AW

\

SOMENMeES AW IS applied water including runofi.
SOMEUMES It IS applied Water minus runoii.

Benericlial Use/AWW

BEneiicial Use could e ETF plus ieacning

rement.

High efficiency number is not always better

than a lower number.




!Conomlc |rr|gallon

Efficiency
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Misitinlelesitzinleligle) ciglel eeipiitisielnl ein
Walertuse efficiency nesHed io:

1. Overly-negative attitude on farm
Irrigation management

2. Highly inflated expectations that
water conserved from agriculture
can be used to offset increased
urban demand
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