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INTRODUCTION

Many methods are in use for sche
duling of irrigation; that is, for de
termining when to irrigate and how
much water to apply. One of the most
widely used methods is the use of
electrical resistance blocks in the soil.
In the Okanagan Valley, this method
has been found to be especially use
ful where there is seepage water or a
water table present. It has not been
found to be as reliable in sandy or
gravelly soils as in finer-textured soils.
The use of routine meteorological
data has not proved as satisfactory in
British Columbia as has the use of
evaporimeters. No one weather record
hasgiven as much accuracy as evapori
meters, and the use of the more com
plex meteorological formulas has not
proved practicable where such rapid
changes in climatic conditions occur
from place to place as in the Oka
nagan Valley.

It is the purpose of this paper to
present some of the problems encoun
tered in British Columbia in the use
of evaporimeters.
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MECHANICAL DIFFICULTIES

Many types of evaporimeters were
tested, but none were found to be free
from mechanical difficulties. Of the
larger tanks or pans tested, the Class
A pan has given the best correlations
with evapotranspiration. This pan,
however, is inconvenient to use in
out-of-the-way locations. Of the smal
ler evaporimeters tested, the black
bellani plate has given the best re
sults (equal to the Class A pan), and
is now being used widely for experi
mental purposes in the province.

It is not proposed to list the me
chanical weaknesses of the evapori
meters tested. Special mention should,
however, be made of the problem of
freezing. When exaporation is recor
ded from May 1 to September 30, dif
ficulties are encountered from frost.
Furthermore, it is desirable to extend
the recording season from April 1 to
October 31. Many types of azeotropic,
non-freezing mixtures have been test
ed, but so far without success. This
problem needs to be studied further.

EFFECTS OF CROP

It has been well established by
other workers that different crops

have different irrigation require
ments, so there should be no need to
dwell on this phase of the problem
here. Emphasis has been placed at
Summerland mostly on tree fruits,
and to a lesser extent on alfalfa and
other forage crops. Tree fruits have
been found to require the most water.
Differences in seasonal water require
ments by well-established, perennial
forage crops appear to be negligible.

EFFECTS OF SOIL

A long series of experiments in the
Okanagan has indicated that more
water is needed for irrigation of sandy
soils than for irrigation of heavier
soils. Present recommendations for
perennial crops are based largely on
the safe interval, —that is, the longest
period between irrigations that does
not allow excessive drying of the soil
in the heat of the summer. An ex
ample of the recommendations being
made for sprinkler irrigation of tree
fruits is given in Table 1.

In 1962, water requirements were
studied in 11 sprinkled orchards in

the Oliver-Osoyoos area. The water
applied varied considerably from or
chard to orchard, as indicated in
Table II. The main reason for this
variation was differences in soil type,
though weather differences were
partly to blame. It will be seen from
Table II that much more water was
needed on sandy soils with short safe
irrigation intervals than on silt loam
soils with longer safe irrigation inter
vals. This same has held true in tests
done at various points in the Okana
gan Valley.

It will be seen from this that where
the soil, is as variable as in the Oka
nagan Valley, it is not feasible to use
just one factor or ratio for transposing
evaporation into irrigation require
ments, and to apply this everywhere
irrespective of soil texture. The tests
conducted during the past three years
indicate a close relationship between
the soil type (as represented by the
safe irrigation interval) and the ratio
of irrigation requirements in inches
to evaporation from a bellani plate in
inches (the I/E ratio). This is illus-

TABLE I. SPRINKLER IRRIGATION REQUIREMENTS FOR TREE FRUITS
IN BROWN SOIL ZONE

Soil
texture

Safe
interval

days

Amount
per

irrigation

inches

Peak rate No. of
per month irrigations

inches

Total per
season

inches

Sand, gravel 5 ; 1.80 10.80 30 54

Loamy sand 7 . 2.26 9.68 20 46

Coarse sandy loam 10 2.90 8.54 13 39

Fine sandy loam 15 3.60 7.21 9 32

Silt loam 20 4.18 6.27 6 26

Clay loam 30 4.94 4.94 4 20

TABLE II. WATER APPLICATIONS, OLIVER-OSOYOOS, 1962

Grower
no. Kind of soil

Safe
interval

days

I/E
ratio

Water
applied

inches

1 Deep coarse sand 5 57 46

2 Sand, gravel 5 .57 52

3 Shallow sandy loam 6Y2 .54 46

4 Deep loamy sand 6% .51 48

5 Shallow sandy loam ev2 .54 48

6 Fine sandy loam underlaid by gravel 10 .38 35

- 7 Deep sandy loam 10 .42 37

8 Silt loam underlaid by gravel 12 .40 39

9 Silt loam underlaid by gravel 13 .35 31

10 Silt loam underlaid by gravel 13 .37 28
11 Silt loam 17 .34 20
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trated in the third column of Table
II. The shorter the safe interval, the
higher is the I/E ratio. For definitions
of the I/E ratio and other terms used,
see the appendix to this paper.

This variation in the I/E ratio has
been attributed primarily to a lower
application efficiency with sandy soils
than with heavier soils. Experiments
conducted in 1962, however, have in
dicated that this may not be the whole
story. Evapotranspiration, as deter
mined by soil sampling, was higher
with sandy soils than with heavier
soils; just why is not known. This
certainly complicates the problem of
using evaporimeters for scheduling of
irrigation; in fact, it complicates the
use of any meteorological method of
scheduling.

WEATHER DIFFERENCES FROM
PLACE TO PLACE

It is well known that the weather
can be different in one district from
what it is in another one nearby;
sufficiently so, in fact, to justify de
termining the rate of evaporation
separately for each district. This is
illustrated by data collected in the
southern interior of British Columbia
for several years. Evaporation from
bellani plates and rainfall have been
determined. For comparison purposes
an I/E ratio of 0.50 has been used.
The procedure has been to divide the
evaporation in inches for each week
by 2, subtract the rainfall to obtain
the "water deficit" for the week, and
summate from May to September in
clusive. A summary of the results for
1962 is given in Table III.

In a similar manner, a study was
made of net water deficits using a
constant I/E ratio (0.50) in the 11
orchards in the Oliver-Osoyoos area in
1962. A summary of the results is
shown in Table IV. The range was
wide enough to be disconcerting: it
means that it might not be possible
to place an evaporimeter and a rain
gauge in the centre of a district and

TABLE III. NET WATER DEFICITS
IN DIFFERENT DISTRICTS USING

I/E RATIO = 0.50, 1962

District Water deficit

inches

Creston

Grand Forks
Osoyoos
Keremeos

Summerland
East Kelowna

Vernon

Armstrong

Salmon Arm

17.1

19.5

34.4

28.8

30.8

26.8

21.6

20.1

15.5

TABLE IV. NET WATER DEFICITS
IN OLIVER-OSOYOOS AREA USING

I/E RATIO = 0.50, 1962

Grower No. Water deficit

inches

1 36.8

2 40.3

3 34.4

4 34.5

5 34.8

6 31.0

7 33.9

8 35.0

9 33.8

10 40.1

11 23.9

ed when the moisture balance sheet

has indicated from 50 to 60 per cent
available moisture at the first setting
of the sprinkler line. The total evapo
transpiration during an irrigation
interval has been determined at the
first setting and at the last setting of
the line, and wide differences have
been found between them. Sometimes

the soil has been wetter at the last

setting than at the first setting, just
prior to irrigating at these points;
just as often the reverse has held
true. The soil at the last setting has
been found to be as much as 60 per
cent drier (i.e. 60 per cent more eva
potranspiration) than at the first
setting. In fact, wilting of the trees
and cover crop has occurred in the
last part of the orchard to be irrigated,
where none has appeared in the first
part.

The question is, what causes this
difficulty? An examination of the data
reveals that during an irrigation cycle
the weather often changes rapidly.
This means that the total evapotrans
piration during the cycle at the last
setting can be quite different from
that at the first setting. The general
trend has been for the soil at the last

setting to get progressively drier than
that at the first setting until about
the middle of July, after which the
trend is reversed.

This means that any scheduling
procedure based on the assumption
that the soil be allowed to dry at the
first setting until it needs irrigating is
not a safe procedure; nor can the pro
cedure be based entirely on data ob
tained in any one plot or at any one
point in a field. Preliminary work at
Summerland indicates that it is rea
sonably safe to start irrigating when
the soil at the first setting contains
about 60 per cent available moisture,
rather than delaying until it contains
about 50 per cent.

This problem, of course, applies
not only to scheduling by use of
evaporimeters, but to scheduling by
any method.

NEED OF AN EXTENSION

SPECIALIST

It does not seem that any systematic
scheduling program can be successful
without a close contact between each

grower and an irrigation specialist.
In these studies a few growers were
found who could act independently
and follow the program satisfactorily
once they got properly started. Most
growers who could benefit from such
a program would, however, need con
tinuing help. Many growers might
never use the program, and they

assume that the results could be ap
plied to the whole district. This could
hold true even if the soil were uni
form, which it is far from being in
most districts. The variation in net
water deficit within the Oliver-
Osoyoos district was found to be
caused by both evaporation and rain
fall.

Proximity to dry land is one of the
major problems in the interior of
British Columbia. In other areas it
is possible to set up an evaporimeter
in the center of an irrigated area and
be reasonably certain that it will be
representative of a large block of
farms or orchards. This does not seem
possible in this area. The rule rather
than the exception is to have irrigated
land close to dry land. This raises the
question of how much the advective
heat from the dry land affects evapo
transpiration; and how wide is the
border area so affected. These are
questions that have not yet been an
swered satisfactorily. Where a farm
borders dry land, it is assumed that
the greatest water need is adjacent to
the dry land. In such cases, therefore,
evaporimeters have been placed on
the borders between the irrigated land
and the dry land.

WEATHER FLUCTUATIONS
DURING AN IRRIGATION

CYCLE

In the Okanagan Valley it is cus
tomary with sprinkler irrigation to
have only as many portable lines and
sprinklers as are required to get
around with the water during the safe
irrigation interval in the heat of the
summer. This means that there can
be a considerable time lapse between
irrigating at the first setting and at
the last setting of an irrigation cycle.

In tests conducted on the Summer-
land Station during the past three
years, irrigations have been scheduled
according to the balance-sheet pro
cedure. Each irrigation has been start
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