| RROVETER REFERENCE BOOK - #24

In the | RROVETER you have made an investnment, which can repay its cost

many tines over. It is the purpose of this reference book to give you
information that will insure you of the maxi num benefit from your
i nvest nent .

| RROVETERS are manufactured of the highest quality materials and

wor kmanshi p. Whet her you are using | RROVMETERS in research, in the turf
and | andscape or on the farm adherence to the suggestions given on the
foll ow ng pages will assure you years of trouble-free, accurate and
reliable service fromthese instrunents.

If you have questions for which you do not find the answers, our staff is
ready to assist you. Please call on us at any tine.

Checki ng I n Shipnents

Shi pnent s shoul d be unpacked carefully and checked in imredi ately upon
arrival. Do no renpve the plastic tip covering until installation is
made.

Instrunments are shipped dry and nust be prepared for installation
according to the instructions given bel ow

Preparing | RROVETERS For Installation

VWhen instruments are received it is necessary to prepare themfor
installation as outlined in steps 1 through 6 bel ow

1. Prepare IRROVETER Field Solution as directed on the bottle | abel -
(a scant capful of concentrated | RROVETER Fluid to one gallon of
distilled water.)

NOTE: It will be helpful if IRROVETER TIPS are soaked in clean water for
two or three days prior to installation. (Use clean plastic or glass
container). Renove |RROVETER Filler Cap, fill |IRROVETER, do NOT repl ace
cap and allow clean water to gravity flow through instrunment while

| RROVETER i s soaking, before continuing to Step #2.

2. Instruments whi ch have been soaked should be transported to the
field in such a way as to prevent air drying of tips. Filling a
plastic container with 4" of fully saturated sand and inserting
instrument tips in the sand is a convenient method of doing this.
See "I NSTALLATI ON' on page 4 for instructions on preparing access
hol es and installing instrunents.

3. Renove the filler cap and fill the instrument, including
reservoir, with RROVETER Field Solution or distilled water. |If
the tube does not completely fill, it may be due to an “air | ock”

whi ch has forned at the tube filler hole at the bottom of the
reservoir. Tap the top of the reservoir with the pal mof your hand



to break this “air lock” and facilitate conplete filling of the
t ube.

4. Apply a strong vacuumto the I RROVETER with the hand vacuum punp.
Wth the filler cap renoved, place the suction cup over the
reservoir and punp vigorously until a reading of 80-85 shows on
the gauge (usually 5 or 6 quick pulls. See page 10 — Hand Vacuum
Punp.) At higher elevations, maxi mumvacuumw ||l be lower (i.e.
70-75 at 4000° above sea level). Rel ease the vacuumslowy to
avoi d gauge damage. Repeat the above procedure to renove air from
t he gauge, usually 10-15 seconds is sufficient. Replace filler
cap by tightening until the neoprene stopper makes contact wth
reservoir bottom then turn the cap 1/4 turn. DO NOT overtighten
this can damage t he | RROVMETER gauge or stopper.

CAUTION for LT & MT — with Mdels “LT" and “M.T” carefully pull a
vacuumto a reading of 30 to 35 on the gauge and be careful to

bl eed vacuum slowm y. These gauges are very sensitive and can be
damaged by a rapid rel ease of vacuum or over -punpi ng.

CAUTI ON for RSU — Use the Test Punp Service Unit punp (with the
gauge attached), as the Irronmeter does not have a gauge. Wth the
Model “RSU carefully pull a vacuumto a reading of 80 to 85 for
standard (white tip) Irrometers, 30 to 35 for LT (blue tip)
Irrometers and 10 to 12 for M.T (mniature blue tip) lrroneters.
Be VERY careful to bleed vacuumslowy. The transducer diaphragm
is very sensitive and can be damaged by a rapid rel ease of vacuum
or over- punpi ng.

5. Renove the plastic tip cover on the instrument and install the
| RROVETER in the prepared hole. See section “INSTALLATI ON' page 4.

6. Punp the IRROVETER as illustrated each day for 4 or 5 days or
until no further bubbles or air appear. Tapping the side of the
instrument with cap assenbly will facilitate air release. Refil
the reservoir as necessary and replace filler cap. A well de-aired
i nstrument increases sensitivity and reduces water use in
mai nt ai ni ng readi ng. NOTE: Smal| chanpagne type bubbles of air
whi ch appear during deairing are not of concern

If deairing is nore conveniently acconplished before installation, place
the instrunents in a large plastic container half filled with water and
foll ow the above steps. Be sure to protect the tip fromair drying when
transporting | RROVETERS to installation site. See Note 2.

Selecting Locations for Installation

Careful selection of key locations for installation is of utnpst

i nportance with I RROVETERS, as with all other nethods of soil noisture
nmeasurenent. Except where there is very level, uniformsoil and subsoi
and very uniformdistribution of water — as with sprinklers — do not
install the instrunents in a “checkerboard” pattern. Alnost invariably
such factors as productivity in good and poor sections, topography,



infiltration rate and water hol ding capacity of varying types of soil and
subsoil govern the location of “stations”. Wth furrow or basin
irrigation, instrunents are usually placed near the |ower end of the run
In very long furrows, a second station of instrunents is sometines
installed at the upper end or at sone internmediate point in the run

If, after an irrigation cycle or two, the appearance of the crop
indicates that nore critical areas exist, either nove sone of the
instruments to these areas or install additional instrunents.

The instrunments shoul d al ways be installed in the root zone of a vigorous
plant or tree. Also where the plants are |arge enough to shade part of
the ground, it is customary to install all instrunents in |ocations on
the sunny side of the plant where ground surface evaporation | oses are
greatest.

VWhen crops have a root system exceedi ng about 18", instruments shoul d be
installed at two depths — one at about 25% of root zone depth and one at
about 75% depth. For field work a 48" maxi num depth of setting has been

found practical, for even very deep rooted crops.

In making an initial installation, concentrate on nore instrunments than
you think will ultimately be required in a relatively small area. Later
instruments can be noved to other areas if they are not needed.

O herwi se, |leave instruments in permanent |ocations for the entire
growi ng season, so there will be continuity in the seasonal chart curves
Most of the value of the charts is |ost when instruments are noved. |In
starting out it is better to do a thorough job in a snmall area than to
scatter a few instruments over the entire acreage

NOTE: Due to many infield variations of soil types, the best users often
use two “locations” in a single irrigation block. They then "average”
the readings for a better overall picture.

Pl acenent of I RROVETERS in Furrow Irrigation

Pl ace | RROVETERS approxi mately 2/3 of the way down the run with tips
angled slightly towards the furrow. In tree cops the | RROVETERS are
generally placed on the side of the tree which gets the afternoon sun. In
row crops they would normally be placed in the row Since |latera

nmovenent of water varies widely with different soils, the closer the tip
is located to the side of the furrow, the nore representative the results
will be.

Pl acement of | RROVETERS in Fl ood or Border Irrigation

In flood or border nethod of irrigation, |RROVETERS are normally placed
approximately 2/3 of the way down the run as this generally is the point
nmost critical for adequate penetration. The general rule of |ocating at
the drip line of the tree in tree crops or in the row for row crops, is
best. It is also best to order instrunents at |east 6” |onger than
desired for placenent so that the gauges can be set higher, above the
water level when irrigation. In some cases it has proved beneficial to



pl ace instrunments on the border itself, at an angle, so that the tips are
| ocated in the root zone of field crops.

Pl acement of I RROVETERS in Sprinkler Irrigation

In sprinkler irrigation IRROVETERS are normally | ocated on the side of
the tree where the afternoon sun shines. Again, placenment should be at
the drip Iine of the tree. Special care should be exercised in tree crops
to insure that |linbs or heavy foliage do not obstruct the sprinkler
pattern to the | RROVETER | ocation or that they are not |ocated beyond the
normal pattern of the sprinkler. |In row crops |RROVETERS are located in
the row

Pl acement of IRROVETERS in Drip or Trickle Irrigation

In drip (trickle) irrigation, | RROVETERS are normally |ocated on the
sunny side of the tree and essentially at the drip line of the tree.

| RROVETERS are generally placed 127 — 18" away fromthe emtter (24"

36" fromthe mcro sprinkler or spray) to insure that they are in the
wetted area. In newy planted trees, the shallow instruments should be
placed in root ball of the tree regardless of emtter location. In row
crops the I RROVETERS should be placed in the row Additional instrunents
may be used to neasure water novenent away fromthe enmitter but
controlling instruments should be placed in representative |ocations 12"
to 18" fromthe water source and in the root mass area.

Install ation

A good contact between the buried portion of the | RROVETER and the soi
is essential in order to obtain accurate readings.

If air is permtted to foll ow down the plastic tube, due to an oversize
hol e and reach the ceramc tip, false readings on the “high” side wll
occur. If free water falls foll ows down the tube, false readings on the
“low side will occur. The specific suggestions below are offered to
prevent either of these conditions.

In very loose soil, the shorter instruments can sonetinmes be installed by
sinply pushing theminto the ground, w thout subjecting themto undue
strain. This results in good contact with the soil and m ni num

di sturbance to the soil structure and root system

In nost cases, however, it is necessary to prepare a hol e before naking
installation. While | RROVETERS may be installed at any tinme, it is
usual ly easier to prepare the hole when the soil is fairly noist.

The di ameter of the I RROVETER tube is 7/8”. A pointed 7/8" steel rod or a
standard piece of 1/2" gal vani zed pi pe usually nakes the npbst conveni ent
installation tool and nmakes a hole the exact size of the | RROVETER This
assures good soil contact with m ni num di sturbance to roots or soi
structure. Drive it into the ground to the exact depth at which the
ceramc tip is installed. Avoid drilling the hole too deep as this



permts air and water to collect in the hole belowthe tip and affects
t he accuracy of the readings.

After the instrunents are installed to the proper depth, the surface of
the soil should be banked up around the plastic tube and packed to a
depth of 3 or 4 inches, to ensure good contact between the soil and the
i nstrunment, and provide drainage for surface water away fromthe

| RROVETER.

NOTE: In a very light (course) soils, the access hol e depth can be nade
2" less than full depth. Pour sone water in the access hole, set the
instrunent in hole and bear down on to of cap (NOT GAUGE) to push tip the
last 2” into the soil. This hel ps establish a snug fit between tip and
soi | .

Handl e the instrunents carefully when installing or renoving fromthe
ground. Do not put a strain on the gauge connection by pushing or pulling
on the gauge. Push straight down on the filler cap when installing. Wen
renovi ng fromthe ground, revolve the instrument first to break it |oose
fromthe soil. Then grasp the main tube and pull straight up. Al ways
avoid a lever or a “crow bar” action. It puts a strain on the ceramc tip
connecti on.

Specify instrunents of suitable | engths. There should be a m ni mum

cl earance of about 1 inch between the bottom of the gauge and the soil
This allows the gauge di aphragmto expand and contract freely with
tenperature fluctuations. Al so not nore than about 6 inches of the main
tube shoul d project above ground.

In sone cases it is desirable to install the instruments on an angle.
Have gauge in a downward position.

After installation, fill the reservoir, and release any air that nmay have
accunul ated bel ow the reservoir.(See section on “Servicing.”)

Installation of instrunments necessarily disturbs the normal soi

structure and root systemto sone extent, yet in nost soils | RROVETERS
gi ve an accurate indication of soil noisture content a few hours after
installation. In rocky soils or when an oversize hole is drilled, it may
take an irrigation to settle the soil normally around the ceramc tip and
i nsure precise readings. De-airing the instrunents thoroughly during the
first 3-6 days after installation insures nmaxi mumsensitivity and
accuracy.

| RROVETER Charts

Just as a thernostat in your home guides you in maintaining the desired
tenperature, the | RROVETER gui des you in maintaining desired soi

nmoi sture content. And just as you need to know when and how rmuch fuel is
needed to keep a safe reserve on hand to neet varying climtic
conditions, it is necessary to know when and how nuch to irrigate to

mai ntain soil noisture content within the desired range. This requires
planning irrigations in advance, based on seasonal use in the past.



The 1 RROVETER charts provide the sinplest nethod of keeping records for
this purpose. Special pocket size chart fornms are included with each

| RROMETER Service Unit. Readings are plotted directly in the field. The
resulting curves give a picture of the rapidly fluctuating soil noisture
conditions throughout the root zone, in each section, that can be
visualized in no other way. “Rate of change” may be the best indicator of
WHEN to irrigate. That is, if the reading increases 10-15 in just a few
days, the soil is drying rapidly.

Thus the charts provide a conplete original record with an absol ute

m ni mum of clerical work. Projecting the seasonal curves for each section
makes it easy for the grower, or executive in charge of |arger
operations, to plan irrigations in advance. Reference to past charts
makes it possible to maintain the nost desirable soil nobisture content in
each section, year after year. The charts are a very inportant factor in
| RROVETER irrigation control, and it is strongly recommended that they be
kept up to date.

The charts are al so useful to keep rainfall information, fertilizer
applications and unusual weather conditions posted w th noisture readings
for future reference.

Taki ng Readi ngs

The frequency of charting readi ngs depends upon how fast the soil dries
out. In sandy soils, in hot weather, readings should be charted two or
three times a week. In noderate climtes, charting readi ngs once a week
is usually adequate. Even |less frequent readings may be required in wet
weat her. After a fewirrigation cycles, the charts will indicate how
often readings are required in each section. It is best to chart the
readi ngs just before and just after an irrigation so that the maxi mum and
m ni mum r eadi ngs are recorded.

In areas where there are extreme daily fluctuations in tenperature,
readi ngs shoul d be taken the first thing in the norning. Especially
during peak water use, readings can clinb during the day and then drop
back at night. Thus, early a.m readings are usually nost accurate. Tap
the gauge lightly before taking a reading. The slight novenent of the
pointer will indicate whether the soil is drying out or soaking up

noi sture.

Usual ly the instrunments are “serviced” on the sane round that readings
are taken. Readi ngs shoul d al ways be taken before servicing.

Field Servicing

It is normal for the fluid level just below the reservoir to fall as the
soil dries out. A vacuumis created in this space. Follow ng an
irrigation, this vacuum draws noi sture back out of the soil causing the
fluid level to rise alnmost to its original level by the tinme the gauge
readi ng indicates field capacity. However, with each cycle a little air
is drawn in fromthe soil and collects below the reservoir. This air



slows up response of the instrunent to variations in soil noisture. It
also tends to result in slightly | ower than accurate readings.

The purpose of “servicing” tensionmeters is to evacuate this air and
replace it with fluid. The “servicing” operation is greatly sinplified
with the |RROVETER. All that is necessary is to unscrew the cap part way
and any air present bubbles out through the fluid in the reservoir. At
the sane tine the operating portion of the instrunent refills itself from
the reservoir. Fluid in the reservoir should be replaced as necessary.

Unscrew the cap slowy with a slight downward pressure, whenever there is
a high vacuumreadi ng on the gauge, so that the pointer does not slap
back agai nst the stop, causing shock to the gauge. The |arge cap and
resilient stopper make control of this operation easy. To re-seal, it is
not necessary to exert excessive pressure to get a positive seal wth
this closure. The resiliency of the stopper can be prol onged by
tightening the cap only about 1/4 turn after the stopper nakes contact
with the bottomof the reservoir. If the stopper hardens, replace with a
new st opper

VWhen rel atively nmoist soil conditions are nmaintained, very little air is
drawn into the instrument and the supply of fluid in the reservoir
usually lasts for several nonths. Were very high gauge readings occur,
and especially if they continue over considerable periods, rmuch nore
frequent servicing is required. The maxi num readi ng that can be reached
is about 85. As this point is approached, a greater amount of air is
drawn into the instrunment. In this range, the instruments shoul d be
“serviced” and the reservoir should be filled, if necessary, about once a
week.

For nost field applications, less frequent refilling of the reservoir is
requi red and satisfactory results are obtained by “servicing” only when
air is visible in the portion of the instrunent above ground, after gauge
readi ngs have dropped following an irrigation

In research work, maxi mum accuracy and sensitivity are obtained if
instruments are serviced every few days. This practice is also
reconmended for field use under saline conditions, as it insures that

al rost all nmovenment of fluid is outward. It thus reduces the anount of
soluble salts drawn into the instrument fromthe soil, follow ng an
irrigation.

Provi ded | RROVETERS are kept in an upright position, the fluid seal on

t he gauge prevents air fromentering the gauge, even though servicing is
negl ected for considerabl e periods. However, sone air may accunulate in
the pores of the ceramic tips or on the walls of the plastic, so the hand
vacuum punp shoul d be used in the field about every 30 to 60 days -
particularly on instrunments installed at an angle — to insure that the
instrunments are maintained entirely air free. Tapping the reservoir
l[ightly while the instrument is under vacuum helps to release any air
present.



Make sure that there is considerable soil mpisture, at ceramic tip depth,
when using the hand vacuum punp and apply the vacuum for only a few
seconds. (Excessive vacuum applied when the soil is dry, draws air into
the instrunent.)

Systematic servicing is essential to accuracy and qui ck response to
irrigations. If this is done just after charting readings, the extra time
required is al nost negligible.

Hand Vacuum Punp

This punmp has a universal suction cup that fits all nodels of the

| RROVETER. Renopve the | RROVETER filler cap and apply the hand vacuum
punp. Four or five quick strokes of the piston will produce an 80 to 85
gauge readi ng, the maxi mum vacuum The punp will then adhere to the

i nstrunent “hands-off.” This is a great convenience, as it | eaves one
hand free to rel ease air bubbles by tapping the main tube lightly. Refer
to notes on page 2 regarding LT, M.T and RSU Irromneters.

Al ways rel ease the vacuumslowWy so as to prevent shock to the gauge
nmoverent. The suction cup of the punp has a built-in finger rel ease val ve
to facilitate slow rel ease of the vacuum Push the tip of the rel ease

val ve gently in any direction to bleed off the vacuum sl ow y.

Periodic cleaning of the punp parts can be acconplished by di sassenbling
the punp and flushing all parts with clean water. After drying all parts,
particularly the ball valve should be lubricated with a silicone

[ ubricant spray.

NOTE: See “Test Punp” option on page 17
Protection of | RROVETERS

Gowers find that they protect their investnent by protecting the
i nstrunments. The purposes of protection are:

1. To prevent accidental damage to the instruments resulting from
field operation.

2. To facilitate taking readings by keeping the gauge crystal clean.

3. To inhibit the growth of al gae by keeping out of sunlight.

4 To provide a neasure of frost protection. In areas where
tenperatures drop only a few degrees bel ow freezing for short
peri ods, protection makes it possible to keep the instruments in
the ground all through the winter. In this case, mneral wool
straw or other insulation should be packed around the instrument.

5. To minimze tenperature fluctuations which have a slight effect on
gauge readi ngs.

Wth tree crops or in other permanent installations where furrow or fl ood
irrigation is used, sections of steel, concrete or PVC pipe, or wood



boxes are recommended. The cover may either be a waterproof fertilizer
sack or a wood |id.

When used is pastures, | RROVETERS should be protected with a heavy
concrete or steel pipe and the instrunents installed at an angle to that
the tips extend beyond the protective covering.

VWherever | RROVETERS are installed it is advisable to mark them plainly
with a flag or stake to m nim ze the danger of accidental danage and to
| ocate them easily when taking readings.

Starting Irrigations

It is inmpossible to give specific instructions as to when to start
irrigations for all crops, all soils, all climatic conditions and al

met hods of irrigation. You will learn the best time to start irrigations
for your particular crop and local conditions by follow ng your charts
after a fewirrigation cycles. If you have not used | RROVETER control the
foll owi ng suggestions are offered as a starting point.

For nost crops, a rule-of-thunb recormendation is to start irrigations at
a gauge reading of about 50 (except with drip or |ow volume irrigation).

In order to do this properly, you will need to allow a reserve of soi
noi sture as a safety factor, as few growers can wait until the | ast
mnute to irrigate. The following are typical of adjustnments in
irrigation treatnents

In hot, dry climates, irrigations start at the follow ng readings for
nost crops:
10-35 in sandy soils/35-50 in nediumsoils/50-60 in fine textured soils

In cool humid climates — coastal areas, for exanple — it is often safe to
delay irrigations until readings are 10 to 15 points higher in each case.

The concept of drip or trickle irrigation is to apply |ow vol unes of
water very frequently to maintain readily available water to the plant.
To accomplish this, the | RROVETER | ocated 12-18" fromthe water source
shoul d be maintained at or near field capacity (10-20 reading on the
gauge). This will assure outward and downward water novenent in the soi
as in a blotting action.

IT 1S I MPORTANT when the emitter wets the entire root zone of a newy
planted tree or plant that soil not be saturated (0-10 reading) for
ext ended peri ods.

It is possible to grow some crops in sone fine soils at even higher

readi ngs and get good yields. However, we know of no cases where yields
have been increased by starting irrigations at higher readings during the
veget abl e period of growh. On the other hand, there is considerable



evidence that this practice results in a substantial |oss of yield and
del ayed maturity with nost crops.

In any case, the above adjustments shoul d not be confused with the “Soi
Calibrations” required with other methods of measuring avail abl e soi

nmoi sture. The purpose of these adjustnments is to maintain available

nmoi sture in accordance with the requirenents of the particular crop and
allow a safety factor in the event of delayed irrigations. This is
necessary with every nmethod of irrigation control. The use of " Soi
Calibration” charts involves an additional operation and conplication

NOTE: The trend or “rate of change” can be as inportant as the | RROVETER
reading in making irrigation decisions, as discussed under “I|RROVETER
Charts.”

Accuracy of | RROVETERS

Exhaustive tests by | eading soil scientists have denonstrated that

| RROVETER type instrunents provide the nost accurate and nost sensitive
nmet hod of neasuring soil noisture in the range in which nost crops are
grown. In fact, they are widely used as reference instrunments to check

t he accuracy of soil noisture determni nations nade by other mnethods. The
slightest variations in available soil noisture resulting fromsoil type
or conpaction, root density or other factors — variations too small to be
measured easily by other methods — are automatically eval uated and

regi stered on the I RROVETER gauge. This feature is very valuable in nany
research applications where preci se neasurenent of soil noisture is
required

However, the same accuracy of control may not be practical nor necessary
under field conditions. For exanple, if the objective is to start
irrigations at a reading of 50, variations of 10 to 15 points in either
direction are to be expected on instrunents in various areas due to the
extreme sensitivity of the | RROVETER Soil noisture will still be

mai ntai ned well within the range for the optinumcrop growh. Even
greater variations may occur for short periods without |oss of yield or
quality.

Interpreting | RROVETER Readi ngs

The | RROVETER neasures energy directly — the energy, that is, the roots
must exert to exact noisture fromthe soil — whereas other nethods of
maki ng soil noisture determ nations neasure the total anount of soi

nmoi sture and then in effect, convert it into root energy for each type of
soil by neans of soil calibration charts. Cbviously then, the | RROVETER
requires an entirely different until of soil noisture measurenent.

The | RROVETER gauge i s graduated 0-100, the graduations representing
hundr edt hs of an at nosphere. The unit of measurenent is centibars or
kil opascals, with a gauge reading of 50 representing 1/2 atnosphere or
about 7 pounds of negative pressure (vacuun). This reading is a direct
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nmeasur enent of how hard the root systemhas to work to extract water. If
this seens conplicated, think of your |IRROVETER readi ngs as you would a

thernmostat and schedule irrigations to maintain soil noisture within the
desired “confort” range.

NOTE: Low Tension (LT) | RROVETERS have a gauge which is graduated from O-
40 centibars (kil opascals). This provides for better resolution in the
very wet end of the soil water spectrum

Irrigation with | RROVETERS

Your charts enable you to determ ne how soon and how nuch to irrigate
after a rain. Mist growers find surprising differences in penetration in
different areas, due to variations in soil type and topography. Even in
the sane areas, infiltration rates often vary consi derably dependi ng upon
how recently the soil has been cultivated and how wet the soil happens to
be at the tinme rainfall occurs.

WIt starts at the roots. By the time the | eaves indicate stress, plant
grow h has either stopped or slowed up. Unless the stress is severe,
growmh will resunme following an irrigation, but sonme |oss of production
and retarded maturity will result. For this reason, nost research workers
recommend that irrigations start well before there is any evidence of
stress.

Be sure to maintain plenty of soil noisture in the vital feeder root
zone. Note that about 70% of the plants’ noisture requirenents are taken
fromthe upper half of the root zone. Adequate soil noisture in the | ower
root zone helps to tide over tenporary periods of stress but is not
sufficient to pronote maxi mumgrowh. |RROVETERS installed at two or
nore depths register soil noisture conditions at different root horizons
and thus give a nore accurate picture of the moisture profile than
conmposite soil samples taken with a soil tube or auger

Wth crops growmn for the seeds or fruit, the sanme reconmrendati on applies
during the period of vegetative growh. For instance, research has
denonstrated that yields with corn are reduced materially by even short
peri ods of stress from seedi ng up through the dough stage. Wth some of
these crops, research work indicates that irrigations should be reduced
during the ripening period of growh. The anbunt that irrigation is
reduced varies with the crop and climatic conditions.

Wth seasonal crops, you can expect to effect marked i nprovenent the
first year with | RROVETER control. Wth tree and perennial crops, that
are in poor condition, it may take longer. In any case, you will find

t hat | RROVETER control elimnates the nost inportant variable affecting
production — irrigation. This enables you to concentrate on inproving
other cultural practices that nay be necessary to bring these areas into
producti on.
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Finally — if you have been irrigating by rule of thunmb nethods, based on
t he cal endar, acre inches of water per crop or per year or any of the

ol der concepts, be prepared to make very radical changes. They are
usual Iy indicated. The degree of change is often an index of the degree
of inprovement. You can rely upon the accuracy of your | RROVETERS in
maki ng t hese changes.

Di scontinuing Irrigations

As soon as irrigation water penetrates to the ceramc tips, gauge
readings will go down. Discontinue irrigations when the readings on the
shorter instrunments drop to the 0-15 range and readi ngs on the 36" to 48”
instruments drop to the 10-15 range. It is not necessary to irrigate
until the readings reach 0. In poorly drained soils, discontinuing
irrigations at reading of about 30 is advisable to avoid any possibility
of water |ogged soils.

The gauge readings should begin to rise after gravity water has had tine
to seep down and the roots begin to take up moisture fromthe soil.

Conti nuous readings in the 0-20 range indicate poor drainage and
saturated soil. Irrigations should be discontinued or reduced until this
condition is correct.

Wat er Logged Soil s

VWere there is poor drainage, three instrunents per “station” are used in
critical areas. The third instrument is of extra |length and usually
extends bel ow the normal root zone. It provides a continuous check on
the water table and hel ps to prevent overirrigation and waterl ogged
soi | s.

Increasing Profits

I nvestigate the possibility of using | RROVETER control to increase plant
popul ati on per acre with your particular crops. Various agricultura
experinment stations have denonstrated that this is possible with a nunber
of crops provided there is increased fertilization and increased
irrigation. Wth corn, for exanple, increased fertilization al one
produced no benefits, but with increased — and controlled — irrigation

yi el ds were nore than doubl ed.

Controlled irrigation is just as beneficial in increasing quality and
insuring early maturities as in increasing yields. |IRROVETERS are used
extensively by the United States Departnment of Agriculture, state
experinment stations, and |arge commercial growers with fruits and
veget abl es, sugar cane, tobacco and other crops. In one project with
sweet corn, yield was inproved and the crop was ready for market two
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weeks earlier by increasing fertilization and maintaining readily
avai l abl e soil moisture during the critical early period of grow h.

We are continually collecting data on progress in these fields which is
avai | abl e upon request.

Savi ng Wt er/ Ener gy

It is never recommended that a direct attenpt be nade to save water by
reduci ng soil noisture bel ow opti num conditions for plant growh. The
proper use of | RROVETERS allows you to elimnate the guesswork invol ved
inirrigation scheduling and usually results in reducing irrigation cost.

Wetting soil mght be conmpared to wetting a sponge. The sponge will hold
only so much water and will absorb that water in a few seconds. Hol di ng
it under the faucet for an hour will neither cause it to absorb nore
water nor hold that water |longer. Soils take |onger to absorb water but
the sane principle applies. Any excess water applied is wasted by deep
percol ation or run-off. By far the greatest waste is usually due to
percol ati on because this loss is not visible.

Probably the greatest saving in water affected by | RROVETER contr ol
results from savi ng unnecessary and excessively heavy irrigations. Mst
growers find that they had previously been holding certain sections
“under the faucet” far |onger than necessary at tines, while other
sections may have been short of water. Correcting these conditions —
usi ng wat er where, when and in the anmount needed — often results in
surprisingly | arge net savings of water at the end of the year. However,
it is not unusual to find that nore water is required, in sone sections,
during sone peri ods.

In soils where there is a very slowrate of infiltration, seepage to the
| evel of the ceramic tip on the “deep” instrunment may take two or three
days. The drop in gauge readings will be del ayed accordi ngly. Under these
conditions, a substantial saving in water can be effected by applying
hal f the water used previously and waiting to see whether this brings
gauge readi ngs on the “deep” instruments down to field capacity, instead
of continuing to irrigate right up to the tinme that penetration is

regi stered on the gauge. Experience over two or three irrigation cycles
will indicate the m ni mum amount of water required to insure penetration
to the lower root zone. Also in these soils, there is usually a materia
saving in water, if irrigations start while there is still considerable
nmoi sture in the soil. Water penetrates noist soil nuch nore rapidly than
dry soil, so less water is required to infiltrate to the | ower root zone.

It is usually found that gauge readings on the “shall ow’ instrument rise
much faster than on the “deep” instrument, due to higher plant use of
water in the feeder root zone and to surface evaporation. |If readi ngs on
the deep instrunment indicate that there is adequate soil noisture at this
| evel, water is saved by applying only enough water to bring down the
readi ngs on the “shallow instruments.
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Under some conditions, water is saved by irrigating alternate furrows,
during at least part of the irrigation season

In hillside plantings, |RROVETERS pl aced at upper and | ower |ocations
frequently indicate unsuspected run off or subsoil drainage. Radica
reduction or even discontinuance of irrigations in the | ower sections
during sone periods often results in material saving in water and at the
same time nmaintains better soil noisture content for crop grow h.

In soils containing rock or gravel, frequent soil sanpling is often
either inpractical or the cost is prohibitive, yet these are the soils
where irrigation control is needed nost. They dry out quickly in hot
weat her and to insure adequate noisture, nuch water is often wasted by
deep percol ati on by “guesswork” irrigation. Charting | RROVETER readings
frequently — even daily — often results in material water savings and in
better soil noisture conditions for plant growth.

In many cases, the value of | RROVETER control goes far beyond cash

savings on the monthly water bill. It makes a limted supply of water go
farther and thus saves the investnment required for devel opi ng new sources

of supply.
Comon Questi ons

The following are answers to questions that sonetines arise when
| RROVETERS are used for the first tine.

I NSTRUMENTS ALWAYS READ ZERO

Soil is saturated fromirrigation, rainfall or poor drainage.
I nstrument has no water or |ost suction due to |ow water |evel in
the | RROVETER Refill | RROVETER

Check gauge calibration and fill the | RROVETER (gauge should read
80-85 wi th vacuum appl i ed by hand vacuum punp, less with LT, MT).

| NSTRUMENTS DO NOT SEEM TO RECORD TRUE SO L MJ STURE CONTENT

This is by far the nost common question. Alnost invariably it is
due to the fact that actual soil noisture content is very different from
what you thought existed. Taking soil sanples w thin about 6” of an
| RROVETER station and at the exact depth of the ceramic tips with a soi
tube auger or shovel will usually denonstrate the instrunent readings are
accurate. Refer to the sections on “Gauges” and “Ceranmic Tips.”

| NSTRUVENTS REQUI RE FREQUENT REFI LLI NG

This usually indicates under-irrigation — readings in the upper
range for periods of several days. O her occasional causes nmay be:

| mproper installation — soil not properly packed around the
i nstrunent.

A |l eaky seal at the closure. Replace rubber stopper if it has
har dened.

A | eaky gauge connecti on.

I NSTRUMENTS RESPOND SLOALY TO | RRI GATI ONS
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This is usually due to a slowinfiltration rate of the particular
type of soil.

Make sure that the instrunment is full of fluid and free of air. See
section on “Field Servicing.”

Ceramic tips partially sealed with salts. (See section on “Ceramc
Tips.”)

Gauge novenent “sticky” due to m nor danage. Tap the gauge lightly
bef ore taki ng readi ngs.

I f | RROVETERS are several years old or tip has been frequently
dried by renmoving fromthe soil, factory reconditioning the | RROVETER is
desirable. For a nom nal cost, the I RROVETER tip, stopper and cap is
repl aced. The IRROVETER is returned to you as new.

W DE VARI ATI ONS | N RATE OF CHANGE OF | NSTRUVENT READI NGS

This is to be expected. Al nost all new users di scover amazing
variations in soil noisture content in different sections due to
topography and different soil types. That is the reason that an adequate
nunber of instruments is necessary for reliable irrigation control
Attenpting to control irrigations on the basis of inadequate infornmation
can be m sl eadi ng rather than hel pful

VWhen | RROVETERS are Qut of Use — Storage

VWhen | RROVETERS are in continuous use, as with tree crops in noderate
climates, they operate for years with no attention except for routine
servicing. The few operating problens that have been experienced, have

al rost all occurred with instruments that have been used intermittently
and have been inproperly stored. Therefore, the follow ng recommendations
are very inportant.

1. Renove instrunents fromthe ground inmediately at the end of the
growi ng season. This will prevent deposits of salts on the ceramc
tip and frozen gauges.

2. Never let a ceramic tip partially air dry. Preparing a plastic
container with 4” of fully saturated sand in the bottom provides for
a conveni ent way of keeping tips wet while transporting them Sinply
stick the instrunent tip into the saturated sand with cap renoved
Ti ps which are allowed to air dry usually will plug up badly and will
require factory repl acenent.

3. See “Dry” Storage Instrunents. Transport instrunents to shop area and
begin by shaking out all fluid in the tube. Then begin cl eaning and
flushing operation under “Dry” storage.

Tenporary Storage

VWhen instruments are to be stored for only a few weeks, “Wt” storage is
reconmended.

Fill and cap the instruments. Clean the exterior of the ceramic tips and
imMmerse in | RROVETER Field Solution in a glass or plastic container. Do
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Not Store in Rusty or GQly Container. Maintain the |evel in the container
hi gh enough to keep the tips conpletely subnerged at all times. If
evaporation takes place add distilled water. This maintains a uniform
concentration of solution as the active ingredients in | RROVETER Fl uid
are not volatile.

This met hod of storage keeps the instrunments in operating condition and
ready for imediate installation

“Dry” Storage (Inportant)

VWhen instruments are to be out of use for several nonths, “Dry” storage
as described below is preferable.

1. dean the surface of the ceramic tip carefully with a handful of
wet soil or a stiff brush. Wash all plastic surfaces with soap
solution, rinse thoroughly and drain. After cleaning, it is
advisable to flush the tip by filling the I RROVETER wi th cl ean
water, with cap renoved, and allow water to gravity-flow through
the tip.

2. Replace caps |loosely. Hang and store in a clean dust-free |ocation
which is heated adequately to avoid freezing tenperatures.

3. If afrost-free location is not available, wash and drain the
instruments as above, then evacuate water fromthe gauges using
t he hand vacuum punp or other source of vacuum Hold the
instrument in a horizontal position with the gauge upright. Each
gauge hol ds about a teaspoonful of water.

4. Prepare the instrunents for re-installation the same as new
instruments. If a week or so is allowed for the ceramc tips to
becone thoroughly saturated, subsequent operations wll be
facilitated.

Care of Ceramic Tips

If the above directions are followed, years of trouble-free operation can
be expected fromthe ceranmic tips. If salt deposits do clog the pores of
the tip, the speed of response to irrigations will be retarded. This is
when factory reconditioning is reconrended.

To check response, prepare the instrument for installation, w pe the
ceramic tip dry with an absorbent paper towel. Visually check the
response to drying to 50 cb, then emerge in water and return gauge to
zero. This should be able to be acconplished in m nutes.

An additional test is to fill instrunent with clean water to the very top
of the reservoir and let drain for 24 hours with the cap renoved. If a

m ni mum of 1” of water drains through the tip in this period, the tip is
responsive. If this drai nage does not occur, the tips should be replaced
at our factory.

Vacuum Gauges
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The | RROVETER vacuum gauge will give years of trouble-free service with
reasonabl e care. It is sealed against dirt and noi sture. The | RROVETER
filler cap and hand vacuum punp are specially designed to prevent harnfu
conpressi on and strain on the gauge novenent. But it should be
renenbered that the gauge has a delicate novenent, simlar to a watch,
and care should be exercised in handling to avoid shock or jar

Prot ect your gauges agai nst freezing even nore carefully than the

radi ator of your car. When short periods of cold weather start, the fluid
in the instruments nmay already be at a relatively | ow tenperature whereas
the water in the radiator is likely to be hot.

If you suspect a gauge has been damaged, check as foll ows:

Renove the filler cap. The reading should drop to zero. Wth the
instrument “filled”, apply the hand vacuum punp. It should be possible to
obt ai n a gauge readi ng of 80-85 with the hand vacuum punp (less with LT
and MLT). If the gauge passes both of these tests it is working. At

hi gher el evations the maxinumreading will be lower (i.e. 3,500 ft.

el evation, 75 cbh).

If the needl e does not drop back with the box at zero or if it falls
several points short of reaching 80-85, it indicates that the gauge has
been jarred slightly out of calibration. A plus or mnus correction may
be made on the gauge crystal with wax pencil and appropriate adjustnment
made in recording future readings, if only a mnor correction. This saves
the cost of repair.

If the gauge needle sticks in one location, or is too far out of
calibration it indicates the gauge has either been frozen or danmaged. The
gauge should be returned to the factory for repair or replacenent, as
necessary.

The presence of heavy condensation inside the gauge (under the plastic
face cover) indicates the gauge seal has been broken. Reconditioning is
advi sabl e.

NOTE: The “Test Punp” option affords the user the conveni ence of having
a gauge nounted on the punp for conparing instrument gauges to the punp
gauge. Assuming that the punp gauge is in good calibration, differences
greater than 4-5 I b (kPa) between punp and instrument gauges shoul d
prompt factory service of gauges. The “Test Punp Adaptor” can be
purchased to convert a standard punp to a test punp.

Factory Service

Qur policy is to produce an instrunment that will give years of trouble-
free operation, rather than rely upon sales of parts and repairs as a
source of inconme. Repairs are nmade at a very nodest cost, much |ess than
the cost of a new instrunent.

In case of accidental damage to an instrunent, pack it carefully for

shipment to the factory for repairs. This elimnates the possibility of
damage to the gauge in transit.
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If only the gauge is needed, we supply a special pipe thread dope on the
repl acenment. Be careful not to cross thread the gauge and use a 9/16”
open end wench to both renove and repl ace gauge. Thread the repl aced
gauge to the next to last thread. DO NOTI FORCE

Your supplier can easily arrange for factory reconditioning of your
instruments. Al ways allow 6-8 weeks lead tinme for this service, which is
best acconplished over the wi nter when instrunents are not being

i ntensively used.

NOTE: Test Punp gauges will be recalibrated at a discount fromregul ar
cost of gauge recalibration.

VWarranty:

The |1 RROVETER COVPANY warrants its products agai nst defective worknmanship
or materials under normal use for one year from date of purchase.

Defective parts will be replaced at no charge for either |abor or parts
if returned to the manufacturer during the warranty period. The seller’s
or manufacturer’s only obligation shall be to replace the defective part
and neither seller nor manufacturer shall be liable for any injury, loss
or damage direct or consequential, arising out of the use of or inability
to use the product.

This warranty does not protect agai nst abuse, shipping danmage, negl ect,
tanpering or vandalism freezing or other damage whether intentionally or
i nadvertently caused by the user.

VWhen returning instruments to the factory for reconditioning or repair,
ship them prepaid via United Parcel Service (UPS) to our street address:

8835 Phi |l bi n Avenue
Ri verside, California 92503

If you do not have access to UPS, use the Postal Service (USPS), but then
mail themto our P. O Box 2424 (NOT the street address).
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