QUESTION:

At the Delta Hear
of California presenta
follows:

If the water qual
and UC-2 need to be mo
as stated on page 8, 1

Pelta Hearings, Dec. 6, 1976
Reference to water quality
under subirrigation.
University of California
Robert S. Avers

ing, December 6, 1976 during the University
tion, the question was asked about as

ity guidelines as presented in exhibit UC-1
dified for use of subsurface irrigation
ine 26 and 27 of the UC-2 exhibit (FA0-29),can

you suggest a way to modify?

ANSWER:

We suggest the equation near bottom of page 24, UC exhibit
2 (FA0O-29) may be useful.

Equation is:

Y= 100-b

(ECe-a)

This uses the salinity of the soil saturation extract (ECe)

as the controlling qua

lity parameter and this equation can then

be solved for ECy to determine the ECe that corresponds to a

designated loss in yield: ‘
. 100 + ab-y
ECg= 5

Our assumption of

the crop tolerance tables in comparing

ECe (soil salinity) and ECy (water salinity) is that
ECy x 3/2= ECg¢

The water salinity (ECy) equivalent to the ECe can, therefore,

be substituted for ECg

and the equation then becomes-

EC, x 3/2= ECg= 200 - ab-y
or (This gives quality of water
106 by needed for vield Y.
ECy= 0_+ ab-y (2/3) "a" and "b" from crop tolerance
b tables.)

From testimony of
UC exhibits 4,5 and 6

Mr, J. Meyer, regarding the data from
(Delta Organic Soil Salinity and Nutrient

Status Study), there are indications that, under the management
existing at the study sites, the relationship of soil salinity
(EC5) to water salinity (ECy) was from about EC, x 5/2= ECg to

EC, X 10/2= ECe.

If these values are used in the same equatioms as being
appropriate for the subirrigation and management for the location
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and crop, the equation becomes

Boy= 100 £aboy oy g
or
ECy,= 192_%_3E:X, (2/10)

As an example:

Crop= corn

a= 1.7 mmhos/cm for 0 loss in yield (from tolerance tables.)

b= 12,05% loss in yield for each 1 EC, unit change
in soil salinity (from 100 = 12.05% per ECg unit),
16-1.7

A comparison of water quality needed (EC,) with surface
irrigation .(assumption as stated) and with subirrigation
(management, leaching etc. as existing at locations of study)
may then be useful.

For exanmple:

Crop= corn

a= 1.7 mmhos/cm (from 0% yield decrement column).

b= 12.05 percent yield loss expected per unit change
in EC; (from 100 in crop tolerance tables

using values shown in 0% yield decrement and Maximum
ECe c¢olunn.

For surface irrigation {16% leaching fraction and ECy x 3/2= ECg).

100 + (1.7 x 12.05)- 100

15 5E (2/3)= 1.13 mmh/cm water needed.

ECwy=

For subsurface irrigation (leaching and management as at
study site and ECy x 5/2= ECe or ECy x 10/2= ECg).

100 + (1.7 x 12.05)~ 100

ECy= 12.05 (2/5)= 0.68 Range of quality
neaded for 100%
ECy = 100 + (1.7 x 12,05}- 100 (2/10)= 0.34 yield.

12.05

If less than 100% yield is acceptable, the appropriate % yield
can be substituted for y.




For example, using an 85% yield as acceptable, and corn as
the crop, the same comparisons as before can be made:

For surface irrigation (16% leaching fraction as for
tolerance tables, and EC, x 3/2= EC.).

100 + (1.7 x 12,05)- 85

15 05 (2/3)= 1.96 mmho/cnl@uality

needed for 85% yieldj

EC,=

For subsurface irrigation (leaching and management as at
study site and ECy x 5/2= ECe, oT ECy x 10/2= EC,).

100 + (1.7 x 12,05)- 85

ECy= 17 0% (2/5)=1.18 mnmho/cm Range of
: quality
needed for
ECy= 100 + (1.§2x0é2.053— &5 (2/10)= 0.59 mmho/cé) 85% yvield.

NOTE: The full impact of a change in water quality will
not normally result in the first year of change but will usually
take two or more years unless special practices are adopted to
speed the effects.




FIGURE 1.
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WATER MANAGEMENT |

Quality of applied water

Crop demand ET= 30 inches
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Terms Used

Salinity of water applicd= ECy; in millimhos per centimeter

~Cw X 640 =~ mg/l or ppnm

mp/i= A_lligrams per liter = poses
i

. . : 5
»ph= parts per million Ly S
b T

b o

Robert 5. Avers

iz
EC= electrical conductivity in millinhos per centimeter (mmhos/cn).

1 mmbo/em= 10060 micromhos/om
1 micromhe/cm= 003 mﬂho/cm_
Salinity of so0il water=s ECgy in mmho/cn

Sulinity of drainage waters Ek,dH in mnrho/cm
Salinity of soil saturation extract= EC, in mmho/cn

Salinity of applied water= EC, —— —— « — -« — — — —
EC of water is determined by an 2 el

electrical conductivity measurement of i/

the water, '

Salinity of applied water on average,
concentrates about 3 times in beccming
soil water. EC, x 3= ECg '

Salinity of_soil water= ECgy — . _ . _ _. __ L '___;*_\Ea:;
Sometimes 15 measured as for water

but on water extracted and coilected
from-the wet s0il under a vacuun,

More often it is estimated from the
as determined on an extract from
aturated soil paste as made up and
racted in a prescribed manner in kS

e
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laboratory. E€g x 2= ECg,,

Salinity of drainage water= EC4y

As described for EC;y. Drainage t
water percolates at near the sane : B}
salinity 2s the scil water sc the re-
lationship ECe x 2= ECgy is generally
used but the soil salinity (ECg) is.
determined on soil tezken from below the
depth of rooting but zhove any water
table that may exist.

Soil salinity= ECg

"A representative sample of soil is
dried and ground, and then sufficient”
distilled water 1is added and mixed to

and reporting of soil salinity and
starting point for crop tolerance tables.

form a saturated scil paste. Part of the
ater is then extracted with vacuun The
EC of the extract is then determined and
reported as ECe in millimhos per centimeter
It is the azccepted standerd for mcasuremen
j

ECo X 2= ECsy
ECe x ’f/“’: ECyt { on basis of the assumptions of UC-Guidelines and
EC, x 3/2= ECg

equal to 167Z leaching fraction. 3




