

















would be made at intervals throughout the
growing season so that progressive seasonal
changes in the relative ratings of the grasses
might be followed over a period of years.

“In order to summarize the results, all of the
ratings for each climatic season during which
the grasses were actually growing ({spring,
summer and fall) were averaged for each
green. Consequently a green which was estab-
lished in the spring of 1939 had a possibility
of 14 seasonal averages through the fall of
1943.

*'it is noteworthy that of the 23 greens es-
tablished in that year, only one experimental
green enjoys the distinction of having that
number of seasonal ratings to its credit. Also,
only one of the remaining greens which were
established either in the fall of 1939 or spring
of 1940 has a perfect record since it was
established. However, in spite of these facts,
for some of the strains such as C 52 and C 19,
which were established on 36 and 35 of the
experimental greens, respectively, we have as
many as 173 seasonal averages from which to
draw conclusions.

"Of the total number of 19 strains included
on the experimental greens, five of them were
tested along with the commercially available
vegetatively propagated strains (Washington,
Metropolitan, and Old Orchard) on 32 or
more of the greens. Therefore between 150
and 175 seasonal averages have been ob-
tained for these grasses. Comparable number
of seasonal averages were also obtained for
the seed-propagated bents — Seaside creep-
ing bent and Astoria and Highland Colonial
bents. For two other Green Section strains
there were as many as 73 seasonal averages,
whereas for most of the others not more than
20 are available. Since the results from so few
ratings could scarcely be considered signifi-
cant, only those strains for which 70 or more
seasonal averages are available are included
in the accompanying summary.

“In order to arrive at a satisfactory basis
for comparing the relative merits of these
strains, summaries were made for each season
for each of the experimental greens. From
these summaries it was easy to determine how
many seasons on each green each strain took
first, second, third, or fourth place, respec-
tively. It was believed that it might be unfair
to the strains to limit the summaries to the
number of times the grasses fell in first place
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since so much of personal prejudice is inevit-
able in the selection of the best of the superior
strains. For this reason in the accompanying
summary the grasses are arranged in order of
the percentage of seasons in which they fell in
any of the first four places. Figures also are
included, however, which indicate the fre-
guency with which each strain was given first,
second, third, or fourth choice, respectively.
Percentage of
Seasonal Averages

In Which Each
Strain Falls in

No. of
Seasonal 1st4 1st 2nd 3rd 4th
Strain Averages Places Place Place Place Place

C-7 Cohansey 155 619 129 161 142 187

C-19 Congressional 173  60.7 202 168 150 8.7
C-36 Norbeck 73 589 123 263 110 96
C-15 Taronto 162 580 272 105 111 92
0ld Orchard (C-52) 173 451 150 6.9 150 8.1
C-17 155 387 45 9.0 90 161
C-28 73 370 55 96 110 110
Washington (C-50) 165 364 24 115 133 91
C-1 Arlington 162 309 80 124 62 43
Metropolitan (C-51) 167 19.2 30 48 438 6.6
Seaside (C-60) 153 170 07 26 33 105
Astoria (C-61) 153 105 13 13 59 20
Highland (C-65) 147 95 07 27 34 27

“A study of the table will show that the first
five grasses are the superior strains, regard-
less of whether one considers their occurrence
in 1st place only or in the first four places.
However, the relative standing of these five
superior strains is significantly different, de-
pending upon the basis of comparison. C 15
and C 7 exchange places when first place
only is considered, instead of the present
arrangement, C 19 remains in the same rela-
tive position by either method of comparison,
whereas Old Orchard would move up to 3rd
place instead of 5th place if compared with
the other strains on the basis of 1st choice
only. C 1, although 9th in order under the
present arrangement would fall in 6th place if
only first choices were considered.

‘It is obvious that in general the Washing-
ton and Metropolitan strains have been the
least desirable of the vegetatively propagated
creeping bent strains under test in this series
of experimental greens. The seeded bents con-
spicuously are in a class by themselves at the
foot of the list, although they did show possi-
bilities in Pittsburgh, Tulsa, and Portland.

“lt should be remembered that the figures
given here represent the average behavior of
the grasses in greens distributed over all parts
of the country and under many types of main-
tenance programs. Therefore although a strain


















ately beneath the plant. There is no adjust-
ment possible between an area that receives
too little and one a couple of feet oway that
receives too much.

Inadequacies of sprinkler irrigation are illus-
trated by a bowling green irrigation system
worked out by Tom Byrne, Farm Advisor in
Alameda County, Calif. After much effort to
develop the best system possible, 5 per cent
of the green was underwatered and 45 per
cent received more than twice the needed
water. This illustrates the inadequacies and
inefficiencies of even the best sprinkler design.

2. The minimum programmed time should be
about two weeks.

There are two reasons to want this:

{a) In the spring, water applied more often
than needed greatly increases weed germi-
nation and establishment.

{b) Deep rooted fairway grasses such as
bermudagrass will conserve water — will use
it more economically only if forced to by
using long intervals between irrigations. Water
is held with increasing tension by the soil as
it dries, and bermudagrass can respond with
physiological adaptations which enable it to
survive and grow with less water.

For these two reasons we want at least a
14-day program time.

3. Different stations within the controller must
be able to have different automatic pro-
grams.

Shrubs have different requirements from
turf; bermudagrass requirements differ from
those of bluegrass; those of shade turf from
grass in the sun; those of fairways differ from
those of the rough. Unless you can irrigate the
grass in the shade, for example, every six
days, while that in the sun is irrigated every
three, you end up irrigating everything accord-
ing to the needs of the most demanding area
of shallow-rooted turf. You should not have to
manipulate the conitrols by hand every few
days to get this difference in program.

4. A single station within the coniroller should
be capable of being programmed differ-
ently (and independently) on different
days.

Turf has more roots near the surface, fewer
at deeper depths. When the surface layer has
dried, soil of the lower root zones may still
contain adequate water. However, there are
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not enough deep roots to take up water fast
enough to meet peak needs. Consequently,
afternoon wilt develops. A tensiometer-con-
trolled irrigation program at UCLA has given
results indicating how we may most economi-
cally apply water to use the whole root zone
and still avoid mid-day wilt. Their records in-
dicate that the most economical program is
one that applies about two shallow irrigations
before applying a deep leaching irrigation.
The controller should be able to handle this
program without need to reset it.

5. There should be a ratio control so that all
stations within a conitrol box can be
changed with a single setting and so that
each station puts on water in the same
proportion to the others as it did before.

The reason for this is the wish to meet the
change in demand with change of the sea-
sons. A box should be reprogrammed about
10 times a year for optimum water economy.
If each station were to be reprogrammed in-
dividually, some systems | have seen would
require 10 to 20 days per year of skilled
management time. This discounts much of the
labor saving advantages.

Also, suppose you have one station set so
that it controls sprinklers in the north shade
and another controls heads on a sunny south
slope. By trial and error you have adjusted
them so that the first puts on about 35 per cent
of the second, and both meet the demands of
the areas they control. It is unlikely that you
could reset these several times a year and
still maintain this difference. As a result you
would like to be able to set one control and
change every station within the box by a
proportionate amount.

6. The controller should be able to apply any
single irrigation as a series of repeated
short irrigations.

One difficulty of sprinkler irrigation is that
efficiency of application is obtained only at
high application rates — rates that are too
high. At these rates efficiency of infiltration,
of use, is low. Too much water runs off and
high spots are left dry. One of the great
potentials of automatic irrigation is the possi-
bility of solving this dilemma. By using a high
degree of overlap we can increase our effi-
ciency of application but at application rates
that are too high. However, the turf mat is
able to hold a fraction of an inch of water.
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By applying water at a high rate for a short
time the water is held in the sponge of the
mat until it infiltrates the soil. The application
is repeated again and again at spaced inter-
vals until the full application is given. The
system operates at a high capacity throughout
the interval it is on, but at a single spot, the
mean application rate averages out to a suit-
ably low value.

At present all controllers have some of the
features | have asked for — none has dll.
The manufacturer will design a controller with
what he considers to be sales features unless
you can tell him what you need — what you
demand. Automatic irrigation is still young,
and controllers will continue to undergo a
slow evolution. You can hasten that evolution
with a clear statement of your needs and
wants,

An example of good use of existing equip-
ment to provide flexible management is pro-
vided by the new system at the San Francisco
Golf Club, engineered by Don Hogan.

Each station of the controller controls heads
of similar elevation and exposure. Each sta-
tion is set for a short irrigation period (o few
minutes) and the times are adjusted (by trial
and error} to compensate for differences due
to sun, shade, slope, elevation, etc., so each
receives a proportion of water appropriate to
the area. The entire controller is itself con-
trolled by one station of another controller in
the superintendent’s office. This two echelon
system permits the superintendent easily and
quickly to change his program — easily to
exercise management flexibility.

A long irrigation is given by allowing a
large number of cycles to repeat, a short one
by repeating only a few cycles. With the
water applied in short cycles, the effective
rate of application is reduced, which helps to
increase wetting of dry areas and to reduce
runoff.

Having a suitable automatic system is not
enough. Poor use of it can lead to problems.
With poor operation one often sees a fre-
mendous increase in crabgrass and other
weeds during the second season of operation.

A new system is not automatic in its pro-
gramming; the program must be set up by
trial and error. The best tool for programming
is a soil tube. You must know where the water
is going, and nothing beats the soil probe
for examining a large number of locations in
a short time. Wet and dry soil are easily dis-
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tinguished, so that you can determine how
deep your water is going and whether you are
wetting the entire root zone or only part of it.

Once the system is programmed it still re-
quires management to achieve goals of water
economy.

The advertised '‘set it and forget it’’ exem-
plifies the abdication of management. The
following offers some guidelines for manage-
ment use of an automatic system after you
have it.

1. Pairol the system regularly. Operating
at night the system is out of sight and often
out of mind. Damaged heads, malfunctions,
or vandalism may go unnoticed until they
show up as dry turf. In a schoolyard a missing
head went unreplaced for over a year. A
geyser every night caused a permanent wet
spot, and the loss of pressure created dough-
nuts around other heads. But the system was
run by a custodian who was uninterested and
who responded to the brown turf by increas-
ing the irrigation time. Diddling the controller
will not replace a missing head. Patrol for
missing or damaged heads, heads not turn-
ing, heads cocked at an angle, heads set too
low so that they operate under water, or
heads blocked by overgrown grass. Check
nozzles periodically. An inexpensive set of
drills provides a good set of plug gauges for
checking nozzle sizes. At longer intervals
check pressures at the nozzle with a Pitot
gauge. Low pressures may indicate hidden
leaks, worn nozzles, corrosion, or dirt block-
ages.

2. Start slowly in the spring. lIrrigate as in-
frequently as you can, but when you irrigate,
apply enough to wet through the root zone.
This will assist greatly in keeping down crab-
grass and other weeds. The cracks that de-
velop as the soil becomes dry will help get the
water in with reduced runoff.

3. For economical water use, change the
program according to the season. Use will
depend on the solar energy input. This is af-
fected primarily by the angle of the sun’s rays,
length of days, and degree of cloudiness.
Weekly difference in turf water use tends to
be small near the solstices, large near the
equinoxes. Economical water use in the irri-
gated West will require about 10 changes of
program a year, each involving at least a 10
percent change in water use. In any location,
East or West, close control of water applica-
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tion can be achieved by adjusting water ap-
plication to parallel loss from a Bureau of
Plant Industry evaporation pan. This is a pan
six feet in diameter, 2 feet in depth, set flush
with the ground and having the water sur-
face about four inches below soil level.

4. Avoid daily wetting. Daily sprinkling
leads to heavy invasion of crabgrass, Poa
annua, dallisgrass, and other weeds. Daily
sprinkling keeps the soil at moisture levels
where it is most subject to compaction from
traffic. Compaction is our biggest turf prob-
lem. Daily sprinkling keeps the soil at its low-
est infiltration rate so that waste from runoff
is maximum. Daily sprinkling stops the cycle
of wetting and drying, shrinking and swelling
which restores soil texture and aids soil aera-
tion. Daily sprinkling favors disease, buildup
of lawn moths, and promotes a soft growth
readily injured by stress.

5. Know when to make an exception to
Number 4. Sometimes in the middle of sum-
mer two or three days of over-irrigation will
stimulate the grass, help wet up dry spots,
leach salts and improve appearance. Again
in late August a few days of heavy irrigation
may help relieve summer stressed areas so
that they begin to recover. Also, when summer
disease has injured roots, a daily sprinkle may
keep grass alive until new roots form.

6. Decrease irrigation by increasing inter-
vals. When cutting down on water use after
the summer peak, decreasing irrigation fre-
quency is preferable to giving shorter irriga-
tions. More frequent irrigation favors weeds
and abuses the soil as discussed above. In
addition, remember: a little water does not
wet the soil a little bit — a little water wets a
little soil and leaves the rest dry.

Several years ago | presented some irriga-
tion design formulas based on plant soil rela-
tionships. These are very useful for checking
out a system and finding weak points in it.
Their usefulness is limited by the fact that often
we do not have figures for evapotranspiration
and infiltration rates to insert into the formula.
However, if we are concerned with the worst
month in the worst year in a series of dry
years, we can use an ET figure of 2 inches per
week and an infiliration rate guessed at 0.1
inch per hour. For a low ET and a high infil-
tration rate we can use 1 inch per week and
0.5 inch per hour as exploratory values.
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Even though inaccurate, these values used in
the formulas will often point out system weak-
nesses and indicate the kind of compromises
that will need to be made.

(1) Evapotranspiration (in/week)
Infiltration rate (in/hour)

Hours per week
= water must be on
an area to rewet it.

(2) Irr. operating hours per week

Hours to rewet an area
= Number of sprinkler sections.

(3) Number of acres to be irr.

Number of sprinkler sections
= Number of acres to be irrigated at one time.

Combining equations 1 and 2:

(4) Irr. time (hrs/wk) X infiltration rate (in/hr)

Evapotranspiration (in/week)
= Number of sprinkler sections.

Combining 1, 2, and 3.

(5) Total acres > ET (in/wk)

Irr. time (hrs/wk) X infiltration rate (in/hr)
= Acres to be irrigated at one time.

The flow required to accomplish this:

(6) ET (ins/wk) X acres X 453

Irrigation time (hrs/wk)
= gallons per minute required (gpm)

An approximation of the HP required is given by:

(7) Well dp. (ft)+av. ht. outlets+2X ap prs. (psi) X gpm
2000
= approx. static h.p. (assuming 50% efficiency)

(8) Inches of water applied in a month should not be
less nor greatly more than total evaporation for
the month less rainfall.

Inches applied in a month
_gpm pumped X hours run
~ Acres irrigated X 453

One Final Tip

Occasionally someone digs through a cluster
of control lines. The following summarizes
steps to repair the damage:

Hydraulic Electrical
1. Join any conltrol line 1. Cut power.
to any valve line. : :
(If ‘system uses pres- Join all ground wires.
sure to open valves— 3. Join any switch wire
bleed the line) to any valve wire of

. the same wire size.
2. Turn each line on man- .
ually to see which 4. With power on oper-

switch no ate switches to see
Y now_operates which switch controls

which valves. which valve
3a. Relabel and repro- . .
gram the controller. Sa. Eg?r?etlhe acré(ri]tmr”egrro

or or
3b. Reconnect lines at 5b. Reconnect lines at
the controller so each the controller so each
switch controls the switch controls the
desired valve. valve you want it to.






