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Synlait pasture cover at 7 and 18 clicks (2007/08)

J Brett Walter
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The key point is not whether the equation gets the exact pre grazing or residual figures right,
but whether available pasture {(pre minus residual) can be estimated (the gap between the
two lines in the above graph).

The graph below shows that while available pasture does jump around week to week, it is
very difficult to manage when you have a calibration equation that changes from week to
week. Anyway, when you fit a line through the available pasture data for the whole season, on
average the available pasture doesn’t change too much throughout the year. This indicates
that we should be OK to use one equation for the whole year (and much easier on the farm as
7 clicks always equals 1500 kg DM/ha throughout the whole year).
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Synlait available pasture between 7 and 18 clicks (2007/08)
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Perfect moisture balance -
right across the field,
right around the Earth
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Proven soil
moisture measurement

With multiple repeat purchases of AQUAFLEX from vineyards to sports
stadiums around the world, the unique AQUAFLEX System is now a

proven leader in the field of soil moisture measurement technology.

Leeds United ground staff install AQUAFLEX at Elland Road Stadium,

Norman and Cralg say * We find It a vy useful turf management too!  ‘AQUAFLEX is a vital tool for effective Imgation
and very easy to use. It was easlly installed and created very little managemerit.’

disturbance during Installation.”

AQUAFLEX Insfa!latlon In a USA vlneyard

AQUAFLEX

The most accurate and

repeatable analysis of soil

moisture of any system

available.

For every application:

* Golf courses

» Tennis courts

» Cricket grounds

* Football stadiums

* Horse racing tracks

¢ Botanical gardens

e Parks

* Horticutture

e Vineyards

e Orchards

e Arable crops

* Pasture

¢ Compost

o Biofilters

o Landfill

* Hydrological and
meteorological monitoring

I

e AQUAFLEX
The Soil Moisture Sensor
that Speaks VOLUMES! @

Measuring average moisture
over a significant 3 metre &
(10 feet) length and in a
cylindrical volume of 6 litres
(370 cubic inches) of sail.

AQUAFLEX is the only sail
moisture sensor that
overcomes the problems of
measuring soil moisture
content at one point only in
a relatively small amount of
soil.

AQUAFLEX

Robust and dependable for

every application [ ]
®

AQUAFLEX sensors are

manufactured to the highest @
quality standards with high
quality components, providing
built-in durability,
dependability and reliability.

This sets AQUAFLEX apart
from other methods of

moisture measurement.

AQUAFLEX

The ultimate soil moisture
measurement system for
every irrigation manager.

The choice is yours. If

accurate measurement is what

you want, AQUAFLEX has

the answers -

- Spot readings

- Continuous loggings

- Telemetry or automatic
control

AQUAFLEX does it all
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® AQUAFLEX

The profitable solution

Ciritical to better irrigation

“ control techniques is the

growing need for food
producers to control growing
costs while maintaining
quality. Superior levels of
irrigation management are
central to achieving this.

AQUAFLEX meets these
needs.
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AQUAFLEX
Handheld Reader

® OPTION 1—»
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AQUAFLEX
Logging Sensor
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lerigation Controllers
Weather Stations
Data Loggers

Compatibliity

f
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e AQUAFLEX

For increased crop and turf
quality

AQUAFLEX provides the
irrigation manager with far
more reliable information
than ever before about soil
moisture content and
temperature.

AQUAFLEX is a vital tool
in providing greatly increased
crop end turf quality and
yields.

e N
A
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e AQUAFLEX

L

Easy to install and operate

The AQUAFLEX Sensors are
easily installed in the ground
at an appropriate depth for
the application and
measurement required.

AQUAFLEX measures
where it matters!

o AQUAFLEX

Easy connection to your
existing systems

The AQUAFLEX Moisture
Sensor system can be

connected to a wide range of

irrigation controllers, weather
stations, data loggers and
industrial controllers
providing both existing and
future irrigation systems with
reliable information for
minimising water waste and
maximising crop and turf

yields.
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AQUAFLEX
Superior technology

AQUAFLEX measures soil
moisture using a technique
known as Time Domain
Transmission (TDT) which
insures optimum accuracy
and stability.

AQUAFLEX’s unique
application of this technology
also provides spatial
averaging and compensation
for soil remperature and soil
conductivity.



AQUAFL =X

brings award-winning
results

AQUAFLEX Soil
Moisture Measurement
Systems are in use
around the world in
many horticultural
applications,
including the
production of some
of the world’s finest
wines. Correct
moisture balance

is critical to the
success of the
vintage.
AQUAFLEX is
contributing to the
development of
award winning
results.
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Conservation is good for
business and for the world

Irrigation is responsible for over 80% of
the total consumptive use of fresh water
in the world. Consumers demand high
quality food and the public and
professional sports people demand high
quality sports grass facilities. Water and
good water management is essential to
meet these demands, yet it is often a
scarce resource.

Governments around the world are now
committed to better irrigation practices
and the international report ‘Global
Environment 2000', the most

authoritative assessment ever of the
environmental crisis facing humanity,
warns that the water cycle is unlikely to
be able to cope with future demands
unless better use is made of water.

er 2008
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AQUAFLEX

For perfect moisture balance

® Accurate soil moisture measurement over a 3 metre long volume of soil
® The greatest accuracy of volumetric moisture content measurement

® Direct measurement of soil temperature (optional)

¢ Soil conductivity and soil temperature compensated for

¢ Extremely robust and reliable for every application

* Maintenance free

e Easy to install and operate

* AQUAFLEX installed

spaascs FIELD CAPACITY

i MOISTURE CONTEINT ;

lrrigation,
REFILL POINT

Good waler management

Poor water management

v

TIME

SPECIFICATIONS

Moisture Range: 0 to 60% volumetric moisture content

Measurement precision: +/- 0.5% VMC

Temperature measurement range: -10 to +50°C

Output format: 4 to 20mA, RS232, frequency and proprietary digital data

Power requirements: Powered by standard batteries or external power sotrce

Streat Instruments
Streat Instruments are world leaders in moisture measurement technology. Part of the
international Gamett Group, they specialise in the design and manufacture of process
control instruments and systems, with over two decades of experience. Streat Instruments
systems are in use around the globe and are distributed through an intemational network

of accredited agents,

Les ey
envirofactaors

STREAT

INSTRUMENTS

Streat Instruments Limited
4A Expa Place

Envirofactors
anﬁgy%c?ﬁ?zﬂmh 3 Warer Lane
New Zealand Bradford BD12 L
United Kingdom

Ph: +64 3 384 8900 Ph: +44 1274 733 145

‘ Fax: +64 3 384 8901
Email: mail@streatsahead.com
Web: www.streatsahead.com

Fax: +44 1274 732 410
Email: mail@envirofactars.com
Web: www.envirofactors.com

As a result of continual improvement,
product specifications may change
without netice.

US Patent 5148125
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For further information please contact your
AQUAFLEX representative:
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FARVABHEARKES
[iNClameter Rapid Pasture Meter

THE NEW PASTURE METER REPRESENTS A REVOLUTIONARY ADVANCEMENT IN THE RAPID
MEASUREMENT OF PASTURE DRY MATTER. THE TECHNOLOGY UTILISES OPTICAL SENSORS
THAT ARE INSTALLED IN A SKID TYPE TRAILER. THE OPTICAL BEAMS CONTINUALLY
MEASURE PASTURE HEIGHT AS THE TRAILER IS TOWED BEHIND A FARM VEHICLE. A
MOUNTED DISPLAY UNIT CONVERTS THE HEIGHT MEASUREMENT TO KgDM/Ha USING A
PRE-SELECTED FORMULA.

° The Rising Plate Meter has . Pasture height is read by sensors
traditionally been the mainstay of the mounted into a metal “tunnel”
dairy farmers pasture measurement which is pulled through the pasture.

kit, however the increase in both
farm size and herd size has made
plating onerous which has tended to
compromise technique and
eventually accuracy as speed is
increased.

° The Pasture Meter unit is mounted on
a trailer and pulled behind an ATV.
Speeds of up to 20km per hour are
acceptable with 200 readings per
second being taken.

This Provides a
significant improvement
on the traditional

plate meter and

probe devices.

o The base model will provide an
instant display of pasture DM for the
current paddock in which the unit is
operating while the top of the range
model will incorporate Bluetooth”
and GPS technologz and integrate
with FARMWORKS P-Plus PDA and
desktop software. The software

KgDM/Ha readings are recorded
on a display mounted onto

the ATV placed encompasses mapping, feed
in front of the driver. bud .eEing and a pasture growth
predictor.

Rapid Pasture Meter
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FARMWORKS
Rapid Pasture Meter

Additional advantages of the Pasture
Meter is that it will be able to be used
on moderate slopes and eventually
with other species such as green feed
cereals and lucerne subject to
successful calibration trials.

The Pasture Meter has been desighed
to measure pasture residuals which is
seen as important to ensure
maximum utilisation from a farmer’s
pasture. Much of the guarding around
the unit is designed to keep the
sensors clean while measuring heavily
soiled paddocks.

J Brett Walter

The Pasture Meter will be available in
three versions:

Tier 1 - simple read only with P-
Plus Pasture Cover Software
to record pasture covers.

Tier 2 - Bluetooth™ Wireless
enabled to allow automatic
upload of the data from the
display unit to P-Plus Pasture
Cover/Feed Management
Software or optional PDA

software.

Tier 3 - Bluetooth™ Wireless and
GPS enabled to allow automatic
upload of each pasture
measurement to PDA and/or P-
Plus Mapping and Feed
Management Software.

P-Plus PDA

Software is an
optional extra
for Tier 2 and
an integrated
component of

The Tier 3 System mapping will
create pasture yield maps from
individual pasture readings that are
linked to a GPS coordinate. This will
allow farmers to identify poor

] - the Tier 3

performing areas in the paddock and system.

to implement corrective actions.
Need to know more,
telephone FARMWORKS on 06 3239059, N\ N
email info@farmworkspfs.co.nz or visit
www.farmworkspfs.co.nz

TOOLS FOR MAXIMUM GROWTH

Disclaimer;

Whilst every effort has been made to ensure accuracy, neither FARMWORKS Precision Farming Systems Limited or C-DAX nor any
employee of either company, shall be liable on any ground whatsoever to any party in respect of decisions or actions they may make
as a result of using this information.

© FARMWORKS Precision Farming Systems Limited 2006. All rights reserved.
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Appendix 4:

CAMPBELL Measurement & Control
SCIENTIFIC, INC. SysTems

Weather & Climate

Benefits of Our Stations

1. Choose a preconfigured
weather station or config-
ure your own.

2. Stations can measure most
commercially available
meteorological sensors.

3. Communications options
include phone, cellphone,
voice-synthesized phone,
satellite (DCP), and radio.

4. Stations operate reliably
in harsh environments.

5. Dataloggers provide on-
site statistical and mathe-
matical capabilities.

6. Batteries and solar panels
allow long-term, remote
operation.

7. Stations are easily
expandable—add new
sites or add sensors to
existing sites.

8. Powerful software sup-
ports programming, data
retrieval, and data display.

ET106 ET/Weather
Station (preconfigured)

www.campbellsci.com/weather-climate

Our stations are known for their precision measurement capability, rugged construction, wide
operating temperature ranges, versatility, research-grade accuracy, and low power consumption.

M, rom single research stations to meso-scale networks, Campbell Scientific
weather stations have become the worldwide standard for climatological and
meteorological monitoring. Our stations have measured conditions in the Sahara
Desert, Brazilian rain forests, and both the Arctic and Antarctic. Accurate mea-
surements, proven reliability, and the ability to customize each station make our
weather stations ideal for all types of meteorological and climatological monitoring.

We offer several weather station configurations. Our preconfigured stations fea-
ture a standard suite of pre-wired sensors, easy installation, and simplified pro-
gramming. Custom stations offer a wider selection of sensors and data transfer
peripherals, providing greater flexibility.

Dataloggers

Our weather stations are based around a programmable datalogger (typically a
CR10X or CR23X) that measures the sensors, then processes, stores, and transmits
the data. Our dataloggers have programmable execution intervals, wide operating
temperature ranges, on-board instructions, and ample input channels for com-
monly used sensors. Wind vector, wet bulb, histogram, and sample on maxima or
minima are standard in the datalogger instruction sets. Our dataloggers interface
directly to most sensors, eliminating external signal conditioning.

Data are typically viewed and stored in the units of your choice (e.g., wind speed

in mph, m s™, knots). Measurement rates and data recording intervals are inde-
pendently programmable, allowing calculation of 15-minute, hourly, and daily
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data values from 1-minute or 1-second measurements, for example.
Conditional outputs, such as rainfall intensity and wind gusts, can also
be recorded. The program can be modified at any time to accommodate
different sensor configurations or new data processing requirements. If
needed, channel capacity can be expanded using multiplexers, including
a model designed specifically for thermocouples.

Sensors

Almost any meteorological sensor can be measured by our dataloggers,
allowing stations to be customized for each site. Typical sensors used on
our stations include, but are not limited to: wind speed and direction,
solar radiation, temperature (air, water, soil), relative humidity, precipita-
tion, snow depth, barometric pressure, and soil moisture. In some loca-
tions, hydrological sensors provide additional measurements, such as
water level of a nearby stream.

Data Retrieval
We offer multiple communications options for data retrieval; options can Wireless commiunications mnd low power
be mixed within the same network. Telecommunications options include use allow long-terim, remote operation.
short-haul, telephone (landline, voice-synthesized, cellular), radio fre-

quency, multidrop, and satellite. On-site options include storage module,

card storage module, and laptop computer. Lightning rod

Wind speed and
direction sensor

Software

Our PC-based support software simplifies
the entire weather monitoring process,
from programming to data retrieval to
data display and analysis. Our software
automatically manages data retrieval
from networks or single stations. Robust
error-checking ensures data integrity. We
can even help you post your data to the
Internet.

Lightning rod

Wind speed and

Solar radiation sensor direction sensor Guy wire—

lJl
A
%!‘ Relative humidity sensor

’I. with radiation shield
! —
Inﬁ»' \

ly Enclosure houses datalogger,

Relative humidity sensor
with radiation shield

Solar radiation sensor ——

___Enclosure houses datalogger,
power supply, and modem

power supply, and modem

Raingage t
F -
Grounding rod ——— Grounding rod
Typical Tripod-based Station Typical Tower-based (20 or 30 ft) Station

© Copyright 2000, 2005 Campbell Scientific, Inc. (435) 753-2342 (435) 750-9540 fax info@campbellsci.com www.campbellsci.com Printed May 2005
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