
of beneficial and nonbeneficial uses. Some of the evaporation
will increase the relative humidity of the air and decrease the
transpiration in that field. Certainly that component of evap­
oration is beneficial. The more problematic issue is with the
remainder of the evaporation. From one point of view, one
could say that all other evaporation is nonbeneficial.

But it can be argued that evaporation that is unavoidable
with a particular irrigation method should be considered ben­
eficial. The second argument might be buttressed when one
recognizes certain cases, such as seed germination irrigations,
which virtually always have very high percentages of evapo­
ration. Even basal crop coefficients (Kcb) include some com­
ponent of evaporation from soil although the surface is dry.
ET from a crop having a dry soil surface is typically consid­
ered to be beneficial, but even that includes some component
of evaporation from soil cracks and vapor, so where does one
draw the line on exactly what portion of evaporation is ben­
eficial versus nonbeneficial? Hence, the importance of the new
term "irrigation sagacity," which places this evaporation in
either the "beneficial" or "nonbeneficial but reasonable" cat­
egory, both of which are "sagacious uses" of water.

The application efficiency (AE) term needs a more flexible
definition than that provided in the 1978 paper. Reducing the
soil moisture deficit (to zero) is only one possible objective of
irrigating. The insistence on using "depth stored" for "the
very old term" AE is unwarranted; with that limited definition,
an irrigation for frost control following a rain would yield a
0% AE-a meaningless value. Other, similar cases include the
application of water for seed germination, cooling, incorpo­
ration of herbicides, softening heavy clay soils prior to tillage,
and leaching salts from the soil. As pointed out in the discus­
sion, AE can also include nonbeneficial uses in the numerator
"target," making AE and IE distinctly different.

As the 1997 paper defines AE, if the adequacy of the low
quarter is less than 1.0, then AE is redefined as AE,q. By doing
this, one does not need to define a separate term. This is ac­
tually less ambiguous than the 1978 definitions.

Eq. (9) is indeed correct. This is precisely how PAE'q irri­
gation scheduling is done when one assumes that the target
depth will be just met in the low quarter. If there is such
"perfect scheduling," the gross applied must account for just
three components of water: (1) target depth; (2) extra water
needed to compensate for nonuniformity; and (3) water which
is lost on the surface and which therefore does not contribute
to the target depth or non-uniformity. Eq. (9) shows that the
relationship is approximate; there are slight differences de­
pending upon the non-uniformity of the losses. However, these
are more theoretical than practical considerations. With surface
irrigation methods, the selection of the DU,q value must rec­
ognize that it varies as the depth infiltrated varies.


