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1 Introduction

The Full Stop is a “wetting front detector” whictagvdeveloped by the
CSIRO to provide growers with a simple tool withiefhto monitor
irrigation and drainage. It has the added benefitseing able to capture a
water sample which can be tested for nutrient afidity levels.

The device comprises a plastic funnel which isdxdirh the soil and an
indicator fitted to a vertical shaft. As the wegtiftont moves through the
soil it is concentrated in the funnel to the paifitaturation and collects in
a small reservoir. A float in the reservoir riseglze reservoir fills. The

float pushes up a visual indicator at the top efghaft. The operator of the
FullStop can tell from the indicator that water heached the FullStop.
Once lifted, the indicator latches in position andst be manually reset.

A suction tube connected to the bottom of the resernllows the collected
water to be extracted (using the supplied syrirage) tested for EC and
nutrient levels.

FullStops are supplied in pairs: for most crops wni¢is installed at 1/3 of
the root zone depth and another at 2/3. The twisanakrs together are used
to help schedule irrigation.

2 Parts List

The follow parts list shows all items which shoblelincluded in the
consignment you have received:

2 off  FullStop Funnels

2 off  FullStop Bases

2 off  Locking Rings

2 off  Indicator Caps

2 off  Flexible Tubing

5off Extension Tubes

2 off Foam Floats 14cm
8 off Foam Floats 15cm
1off Syringe

1off Bag Filter Sand
1off  Sprinkler Stake
1off FullStop User Manual (this document)

(See Appendix A for a guide to identifying the wars parts)



3 Assembling Your FullStops

Prior to assembly, check that you have receivedfahe items shown in
the Parts List at Section 2. If any parts are mgsiontact your Reseller.

3.1 Preliminary Assembly

These steps should be completed in the office mesdhere where you
have hot water available.

Equipment required:

Step 1:

Step 2:

Step 3:

Step 4:

Full Stop
1 cup hot water

Connect the green flexible tube to the barbed batiehe bottom
of the Base.
Note: If it is difficult to push the tube onto tharb, soak
the end of the tube in hot water for 5 seconds.

Locate the Base Unit and Full Stop Funnel. PusiBtee Unit
into the bottom of the Funnel.

Familiarise yourself with how the Extension unisfover the
Base: it has a bayonet fitting and needs to begadbwn and
rotated through 90 degrees. The plastic mouldingsaight fit to
ensure the two parts remain together — the Extarisisoftened in
hot water to make it easier to make the connection.

F

Locate the black Locking Ring and one
Extension Tube.

Slide the Locking Ring down over the bottom
end of the Extension Tube and then dip the
bottom (wide) end of the extension tube in the
cup of hot water for 30 seconds. When you
install the extension shaft into the FullStop, the
round side of the Locking Ring must face into
the narrow end of the funnel — when it is on th



shaft, the round side of the ring will face the efdhe tune with
the slots in it.

Step 5:
Hold the Base/Funnel in one hand and the Exteriide in the
other, then push the Extension Tube into the basating it when
the two meet until the slot in the Extension lingswith the lug in
the Base. Push down firmly and then rotate the iisioe Tube 90
degrees. When the two are properly joined, flangée Base will
be pulled tight against the Funnel.
If you cannot get the two to connect properly, disite, soak the
Extension in Hot Water again and try again.

3.2 Final Assembly
These steps can be completed in the office orarfighd.

Work out what depths you will be installing the Btibps at and as a result
how many Extension Tubes you need in each:
Shallow FullStops: 1 Extension Tube 15 to 30cm
Deep FullStops: 2 Extension Tubes 40 to 50cm
3 Extension Tubes 60 to 80cm

Step 1:
Fit each FullStop with the required number of egien tubes.

Step 2:
Drop one 14cm (short) Float down the Extension Tube

Step 3:
Drop two 15cm (long) Floats down for every Extemsiaube
fitted.
The last Float should protrude 2cm above the tah®Extension
Tube:
If it only protrudes 1cm or less, you have an exstrart
Float,
If it protrudes 3cm or more, you have not fitteshert
Float.

Step 4:
Fit the Indicator Cap to the end of the Extensioibd.



Step 5:
Open the bag of Filter Sand and pour sufficientisato the
funnel to cover the Locking Ring to a depth of 1cm.

3.3 Testing Prior to Installation

Before installing the FullStop in the ground, tésio you are familiar with
it in the “Normal” and “Tripped” conditions.

To test the FullStop, pour a half a cup of coldexatito the funnel.

As the water moves through the filter sand and tinéoreservoir, the
Indicator Cap will pop up and latch in position. will not be able to push
the Indicator Cap back down while the reservoirtams water.

To reset the FullStop, connect the Syringe to tb&iBle Tube and draw
out the water. Once the water is removed you wlble to push the
Indicator Cap back down.

Fig 1: FullStops and the
Wetting Front



4 How many sites and where to put them

Enough FullStops should be installed to give yoad@quate picture of soil
water movement. The more variability across the, $ite more units are
required.

FullStop sites should be well clear of the endmowfs, beds or bays. Move
in from the ends sufficient distance to ensurepihats are representative of
the whole patch.

The sites should also receive the expected or Ha@amaunt of irrigation:
Use Catch Cans to choose a location where a spriaistem is
delivering the rated amount of water,

In surface irrigation, locate the detectors halfwlawn the bay,
In drip irrigation locate a site at which the plgnbwing is a good
average of those over the whole area. The siteldt@l0m clear
of the side and ends of the row or bed.

4.1 Locating Full Stop Sites

The following pictures show typical FullStop loaats for various irrigation
types:

Drip Irrigation:
The detectors should be installed
directly below a drip emitter.



Sprinkler Irrigation:

Use catch cans to identify suitable
locations,

The lower the application rate, the
shallower the units should be installed.

Furrow Irrigation:
Position the detectors half
under the furrow and half
under the bed,
The extension tube should
rise though the shoulder of
the bed.



5 FullStop Installation

5.1 When to Install FullStops

In permanent crops, the FullStops should be irstaduring winter. This
allows the soil to settle and for roots to growlbato the disturbed soil
prior to the commencement of irrigation.

In annual crops, the FullStops should be instatedediately after
preparation of the beds. Once the crop is platbedioots will quickly
penetrate into the freshly tilled soil.

5.2 Equipment Required

Large auger or post hole digger (20cm diameter)
Small auger (5cm diameter)

Trowel

Spade

Small tarpaulin or plastic sheet

Tape measure or rule

Bucket of water

Note: if you cannot obtain the augers, the holgHerFullStop can be dug
with a spade and hand trowel.

5.3 Recommended Installation Depths

The installation depths in the table below are messfrom the position of
the Locking Ring — when water reaches this poh#, Ihdicator will pop up.
This point is about 10cm below the rim of the funtfea unit is installed to
a measurement depth of 15cm, the rim of the fumilebe 5cm below the
surface.

Installation Depth (cm)

Annual or Shallow Permanent Crops
Rooted Crops

Irrigation Shallow Deep Shallow Deep
Type Detector | Detector | Detector | Detector
Drip 15 30 30 60
Micro-Sprinkler 15 30 20 40
Full Coverage 15 30 20 40
Sprinkler




Gun, Traveller 15 30 - -

Centre Pivot 15 30 30 60
Furrow 20 40 30 60
Surface 20 40 30 60

Table 1: Suggested FullStop Installation depths

5.4 Installation Procedure

Install the FullStop as follows:
if you have not already done so, assemble the feyl&s per the
procedure shown in Section 3,
make sure the number of extension tubes on thematithes the
depth you are going to install it at,
using the large auger, dig a hole down to the ddsirstallation
depth. As the soil is removed, lay the soil outtomtarpaulin
keeping the different soil layers together,
now dig down a further 20cm with the small auger,
lower the FullStop into the hole and check thatdis¢ance from the
surface to the rim of the funnel matches your @esinstallation
depth,
run the green extension tube past the side ofutmeel and up to
ground level, then connect the tube to one entdeSprinkler Stake
and stab the other end of the stake into the ground
hold the extension tube vertical and fill the fuhoithe FullStop
with the soil removed from that depth and firmateh lightly,
pack more soil firmly around and below the sidetheffunnel,
gradually fill the rest of the hole with soil andl you do so, break up
the soil from the side of the whole. This will prota root growth
across this transition layer,
firm down the soil by hand as you return it to hude,
make sure all the soil removed if returned: theltesill be a small
hump, which will settle over time. The settling pess can be sped
up by applying water to the site

Return to the site after settling to verify that tiround is level again. If not
use the spade to reinstate the site to the sanitioonand grade as the soil
around it so that water flow across the site idfected.



5.5 Testing the FullStop

Draw 60ml of water from the bucket into the syringe
Connect the syringe to the green Flexible Tubesayuirt the water into the
FullStop.

If the Float rises, the FullStop is working cortect

Allow the FullStop to drain through capillary aatio
In dry conditions this should take 1 to 2 hours,
In wet conditions it may take several hours.

When the FullStop has drained, check that the Biagts down when
pushed — if it pops back up, the soil is still wet.

5.6 Maintenance

No regular maintenance is required. Operation effthllStop should be
tested every 6 months using the procedure sho@edtion 5.5. If the unit
does not operate correctly, remove the cap anchgixie tubes and try to
identify the cause of the problem. If the causestdhnot be identified you
may have to dig the unit up.



6 Using the FullStops to improve irrigation
scheduling
Once installed the FullStops may be used to aiighition scheduling.

When water (from irrigation or rainfall) is appli¢adl the soil, water starts to
fill the pores in the soil close to the surface.tAes pores fill, the surplus
water flows down to adjoining particles. This isdmant in the soil as a wet
layer over top of dry soil. The boundary betweeanlttyers is referred to as
a “wetting front”. The FullStop detects the movenefthis wetting front
through the soil.

How quickly the wetting front moves through thel seidependent on the
soil type and how wet the soil was prior to theleapion of water. Sandy
soils hold less water and the water is weakly baortie soil particles. The
wetting front will thus move quickly through sansils. Clay soils hold
more water and hold it tightly. This means thatulatting front will move
more slowly, with more lateral spread as well.

It will take longer for the wetting front to stad move in dry soils than in
wet soils. This is because there are more poressgfac the water to occupy
in dry soils than in soils which are already damp.

The wetting front weakens as it moves through ik I$ also travels more
slowly with depth. The FullStop can only detectettimg front with tension
levels less than 2 or 3 kPa. The result of tha psactical limitation on how
deep the FullStops can be installed — typically®OEor deeper
installation, the “Long Stop” should be used.

6.1 Interpreting FullStop Responses

As a guide, the first step in using FullStops isvedch their behaviour
under your normal irrigation practices. Once yoai@mfortable that the
units are working correctly (which can be confirntgda dig in the soil),
you can begin to make small changes to your iiogatchedule: only ever
make a single change, then watch for the result.
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Fig 2: The response of shallow and deep FullStopsigatior

h

FullStop Position Interpretation Action
Shallow | Deep
Down Down Water not reaching | Need to increase the quantit
either detector of water applied or decreasg
the time between irrigations
Up Down Water has reached | This is what you are trying t
the desired part of | achieve. Irrigation run times
the root zone can be adjusted slightly if
needed to suit weather or
crop conditions
Up Up The wetting front has This should only happen is

reached the bottom
of the root zone

the root zone has been wet
up from rainfall or if you
have deliberately tried to we
it completely.

If it happens regularly, you
are over-watering: reduce th

—F

irrigation run times
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Down

Up This should not
normally occur. If
the bottom indicator
pops up but not the
top one, water
movement through
the profile is not

uniform

Look for any site factors
which could be hampering
water movement: is
mounding pushing the wate
in the wrong direction; is the
soil sloped away; are the
emitters delivering water
uniformly

Table 2: Interpreting FullStop response to irrigati
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6.2 Extracting and Testing Water Collected in the
FullStop

The FullStop triggers when water is captured fromwetting front collects
in the bottom of the funnel. To remove the watemove the Flexible Tube
from the Sprinkler Stake. Connect the Syringe ®Rlexible Tube and
draw off the water. Then connect the tube backe&oSprinkler Stake.

Squirt the water from the syringe into a clean fidameasuring cup. The
salinity of the water can be tested with a hand Izdnductivity Meter (e.g.
Eutech EC Scan, MEA Part Number 2272). Nutrientleean be tested
using nitrate and nitrite test strips.

If you are using the FullStop to track changesigalinity of the water in
the soil, you may also wish to use a portable E@nte test the source
water at the same time. This will allow you to gaibetter feel for how
much of the salinity change is due to retentiosaif in the soil and how
much is due to the changes in the source wateityual
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Appendix A: FullStop Parts
Identification Guide

Floats Stake Base Cap

Extension tube

FullStop Funnel Locking Ring Flexible tube
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ENVIRONMENTAL MONITORING SYSTEMS

DATA LOGGING APPLICATIONS A

A

Contact MEA
for more
details on the
range of
continuous
Climate and
Soil Moisture
Monitoring
products...or
just about any
on farm
monitoring
task
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Tel: (08) 8332 9044 Fax: (08) 8332 9577

Email: sales@mea.com.au Website: www.mea.com.au s



