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Why check equipment performance?

* Avoid profit loss
— Excess use wastes money
— Uneven application reduces yield
— Uneven application reduces quality

* Protect environment
— Excess use drives leaching
— Uneven application increases leaching risk
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3.9 Non-Point Source Discharges™

3.9.7 Guidance Notes for the Use of Fertiliser

a.

Waikato Regional Council supports the New Zealand Fertiliser Manufacturers’ Research Association Code of Practice for Fertiliser Use
1993 with the exception that Waikato Regional Council recommends a maximum nitrogen loading rate not to exceed 150
kilogram/hectarefyear for animal efluent irrigated pasture (compared to 200 kilogram/hectarefyear recommended by the Code). The
maximum nitrogen loading rate should include all sources of applied nitrogen including fertiliser, biosalids and irrigated farm effluent.

. The publication ‘Nitrogen Feriliser Use on Waikato Dairy Farms: Bulletin One — August 1995 Waikato Regional Council’ is available free

of charge from Waikato Regional Council. This addresses time and rate of nitrogen applications, influence of other factors on effectiveness
of nitrogen applications, minimisation of adverse environmental efiects and avoidance of excessive nitrogen use. Waikato Regional
Council is proposing to publish a further, similar quide related to fertiliser use on commercial vegetable production.

. Landowners should maintain a nutrient budget model for their properties in arder to demonstrate compliance with conditions in Rule

39411,

. Considerable care should be taken when irrigating fertilised areas. In this regard, refer to Rule 3.4 4 5 concerning the use of water for

irrigation purposes. Compliance with the conditions for that Rule should ensure no significant adverse effects from irrigation of fertilised
land.

. Care must also be taken when fertilising areas of land that have been subject to applications of farm animal effluent within the preceding

12 months. Referto Rule 3.9.4.11 condition ) in this respect.

"~ All practical steps should be taken to avoid direct discharge of fertiliser to water. This activity is not permitted under the RMA ar this Flan

and, subject to the level of any adverse effects, constitutes an offence regarding which Waikato Regional Council may take enforcement
action.

. Where fertiliser application is proposed near property boundaries, the operator is encouraged to notify any neighbours that might be

affected by the fediliser application.

. Where fertiliser is being applied onto an area of more than one hectare, the operator is encouraged to undertake the application using

certified or calibrated equipment. The Spreadmark Certification scheme operated by the New Zealand Groundspread Ferilisers
Association is an example of a cerification scheme that provides certainty that the feriliser is being applied at an even rate and distribution
pattern.

. Operators are encouraged to identify and have regard to all locations that are sensitive to the effects of fertiliser (e.g. wetlands, streams,

lakes, ponds or neighbours’ houses) and identify means to minimise the effect of fertilisers on these areas.

. Operators are encouraged o keep good fertiliser application records including the following:

i. nutrient requirements of the crop(s)
ii. date ofthe fertiliser applications
jiii. timing of cultivation and the are of land cultivated
iv. fertiliser application rates (kilogram/hectare) and methodis) of application

v. the areas of land in hectares that was cropped and fertilised
i tha tvrmaiey Affartilicare 11ear



Application Rate — kg/ha
Application Uniformity — C.V.




Performance Indicators

* Application Rate

— Kilograms of fertiliser per hectare covered

* Application Uniformity

— Coefficient of Variation (CV)
* Nitrogen fertilisers 15% CV
e Other fertilisers 25% CV



Uneven Application of Lime




Crop Striping
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Striping

* Only visible at in-field CV ~ 40%

— Gives a yield reduction of at least 20%

 Economic impact increases exponentially as
in-field CV increases

— Double CV, 4 x economic loss
— Triple CV, 9 x economic loss

Mersmann et al, 2013 and Yule and Grafton, 2013



Factors affecting placement







Machine settings

e Control application rate and spread pattern
— Bout width
— Travel speed
— Machine alignment — horizontal axes
— Discharge door opening
— Roller condition
— Duct design and settings
— Fan speed
— Drop tube design and condition






Application conditions

* I[mpact spread pattern
— Humidity
— Ground contour
— Soil condition especially wetness



Fertiliser characteristics

* Flow and ballistics affect spread pattern and
rate
— Fertiliser density
— Particle size
— Particle shape
— Moisture content
— Crushing Strength
— Flow characteristics



Particle Ballistics

* Ballistics effect greater at higher velocities

* Blended products with different ballistics
separate when spread
— Not wise

e Potassium chloride and Ammonium sulphate

— Probably ok
* Potassium chloride and Urea



Fertiliser Ballistics and Blends

e Common materials with different physical
properties
— differences significant at 30 - 40m/s

* Unless mixes have similar properties
— blends not be applied at bout widths > 20m
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Bout Width

* 30m bout requires 45m spread
— 45m spread = 22.5m throw

* To propel particles 22.5m from 1.5m height
— must leave disk at 60m/s = 216km/h

* At these speeds blended fertilisers separate

— rate of deceleration through drag due to
e particle density
* size and
* shape
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Particle Travel at Eject Velocities

S 51
velocty 1.0mm 4.7mm
60ms-1  17.0 17.9 18.8 21.8 23.6 17.9 24.0 25.2
goms-1  15.3 16.0 16.6 18.6 19.8 16.0 20.0 20.9
40ms-1 131 13.5 13.8 15.1 15.8 13.5 16.0 16.5
30ms-1 10.2 10.4 10.6 11.3 11.7 10.5 11.7 12.0

20m1 69 69 70 73 74 70 715 76
10m-1 31 31 32 32 32 31 32 33

;1 ; MASSEY Distances typical fertiliser particles will travel when
82 UNIVERSITY oioctad at various speeds, in a horizontal plane
UNIVERSITY OF New zealanp  (from Grafton, Yule & Robertson, 2013)
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Conclusion

1. Be aware of products’ ballistic properties

2. Blending products with differing ballistic
properties increases in-field CV

3. Increasing in-field CV reduces yield

4. Cost saving of increased bout widths often
ess than loss from striping

5. Reducing the number of applications by
olending fertilisers may also be a false saving




International Protocols

e |SO Standard (i) (1ISO 1985)

* |SO Standard (ii) (ISO 1985)

* ASAE Standard S341.2, (ASAE 1999)
e European Standard (CEN 1999)

e Accu-Spread (AFSA 2001)

e Spreadmark (NZFQC 2006)

* All use catch trays across travel path



Lawrence 2006/2007

* 1400 tray matrix used to collect 18 simultaneous transverse
tests on a Transpread “W” twin chain spreader

Lawrence, H. 2007



International Tests: Tray Layouts

IS0 () - World +

IS0 (i) - World

ASAE - USA

|
I I 1.0m

ES - Europe

ACCU-Spread - Aus
m T

20 m spart Legend
[l 0.5x0.5 m fertiliser collection trays

Spreadmark- NZ | |

Removed trays

Enough to cover total distribution width (= 40 m)

T apreader Wheel tracks

Adapted from Jones, Lawrence & Yule, 2007



Protocol Comparison

Standard Tray Transverse | Application Statistical
Tray Size?® Frequency? Spacing?® Rate Quallty

ISO 5690/1 0.5%0.5m Cover total Continuous 3 fertilisers
(World) distributing width 1 pass each
ISO 5690/2 0.25x1.0m?® Cover total Continuous 3 fertilisers 3
(World) distributing width 1 pass each
ASAE S341.3 >0.3m 10 per swath Uniform 4
(USA) < 10% swath spacing 1 pass

width
ES 0.5xX0.5m 224 per 56 m (2  Continuous 6 fertilisers 2
(Europe) rows fixed) 1 pass each
Accu-Spread 0.5X0.5m 50 (2rows50m 1.0 m centre 600 kg/ha min 1
(Aus) apart) to centre Passes to meet
Spreadmark 0.5%0.5m 60 per 30 m Continuous 3 fertilisers 3
(N2) 1 pass each

aLawrence, 2007; PJones, Lawrence & Yule, 2007



On-Farm Checks

* Machine condition and settings
* Fertiliser properties

* Application Rate

* Application Uniformity




Machine Condition and Settings

1. Ensure machine is working correctly
— Components in good order
— Disks spinning

2. Ensure machine is correctly set up
— Horizontal
— Height
— Disk vanes
— Doors
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Fertiliser Properties
* Bulk density

* Size Guide Number
Uniformity Index
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Application Rate

Mass per area (kg/ha)

S o

Load known quantity of fertiliser
Drive set distance applying fertiliser
Calculate weight of fertiliser applied
Determine Discharge Rate

oete



Application Uniformity

1. Place trays equally spaced across swath

— Central tray under tractor
— Equal numbers each side to adjacent runs
— Record bout width

2. Drive over trays at normal application rate
— Record speed
3. Collect caught fertiliser in labelled containers

4. Weigh each sample









Baffled Collection Trays




Apply Fertiliser

e Single pass
* Application Rate normally used
* |f want more to weigh, drive twice

DO NOT increase application rate
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Weigh Samples

* Need to be accurate
— Scales must read to 0.01g
— Very small quantities

— Weigh out of wind/air
movement

— Easiest inside




Alternatively Use Volumes
TRN1i 11

u

 Need to convert: multiply by bulk density



FertSpread
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Record Data on Field Sheet

ownload from www.fertspread.nz



IPREIWISE Fertiliser s = Sustainable
Association = Farming Fund
- soiag pruniiy o sonia iy . wree. et gt rrfuft
s . . . . CATCH DETAILS Run Number: CATCH DETAILS Run Number:
Fertiliser Applicator Calibration: Calculator Field Sheet
T Tra ) .
TEST DETAILS FERTILISER = Dist from Centre Weight Y Dist from Centre Weight
_20 -20
Date Fertiliser Type Nitrogen Mon-Nitrogen .19 -19
Assessor Fertiliser -18 -13
Site Target Rate kg/ha -7 17
- . -16 -16
Test Number Fertiliser Density kg/L
-15 15
Client Sieve Size (mm) % of Particles
-14 14
Address 1 Pan 13 -13
Address 2 0.5 .12 -12
Address 3 1.0 E -1 E 11
b}
1.9 - |0 =
VEHICLE DETAILS -5 g
29
- -8 .l
Vehicle 3.7 3 =
Registration # 4.7 -6 -6
Engine speed rpm 5.8 -5 5
PTO spead rpm 7 -4 .
- -3
Travel Distance m Sum 3
] -2
Travel Time sac Size Guide Number 1 1
Travel Speed km/h Uniformity Index o 0
1 1
SPREADER DETAILS RATE CALCULATION 5
2
Brand Target fert/m run kg/m 3 3
Model Fertiliser caught kg 4 4
. - 5
Spreader type Time catching sagr 5
[ 6
Condition Fertiliser Flow rate kg/min 2 7
Age Target travel speed km/h 3 2
Discharge height m 9 2
= =
Spinner Revs MISCELLANEOUS E 10 3 10
i z |11 £ |11
Door Wind Speed m/s
12 12
Vanes Wind Angle to Travel deg 13 13
Bout width m Tray Size m’ 14 14
Spread Width m Tray Spacing m 15 15
Adjacent bouts Round+Round To+Fro 16 16
17 17
13 18
Prepared with support of MP| Sustainable Farming Fund, Foundation for Arable Research and Fertiliser Association
19 19
20 20
of MPI Sustainable Farming Fund, Foundation for arable Research and Fertiliser Association




Enter Data in FertSpread

e Log into account (or Register)

LOGIN HERE

REMEMBER ME FOR 2 WEEKS

LOGIN

| FORGOT MY PASSWORD

NO ACCOUNT YET ?

REGISTER

REGISTER A NEW ACCOUNT
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START ASSESSMENT RATE CALCULATOR VIEW REPORTS

Fertiliser Spread Analysis & Calibration
Tool

This site allows you to use your test results to calculate your fertiliser product Size Guide Number (SGN) and Uniformity
Index (Ul) ensuring that it is within the recommended ranges.

You can calculate your fertiliser flow rate and determine how many kg/ha you're actually placing.
Finally and most importantly the tool allows you to analyse your Broadcast spreader configuration and based on your

test results allows you to optimise your bout widths and ensure that you're laying consistent, cost effective fertiliser
spread patterns where ever possible.

Download the field sheet

You can download the latest Fertiliser Applicator Calibration Calculator (FACC) field sheet from the link below.

Download the FACC field sheet




E} www.fertspread.nz/input/ X & Y

€« & Eiwv;v.fertsipreéd.nz,/;wput,,:"indm-:

Enter Test Details

Test Date:

Test Site:
Company Name:
Contact Name:
Email Address:
Phone Number.
Address:

Region:

Country: New Zealand

Continue




" [ www.fertspread.nz/repor: X % ¥

€ C' | [) www.fertspread.nz/report/editVehicleDetails

¢ YN e g < d 0
E START ASSESSMENT RATE CALCULATOR VIEW REPORT §

Update Vehicle Details

Vehicle: JCB
Registration #:

Engine Speed:

PTO Speed:

Travel Distance:

Travel Time:

Travel Speed:

Continue




Make:

Model:

Condition:

Age:

Spinner Revs:

Door.

Vanes:

Bout Width:

Spread Width:

Adjacent Bouts:

Discharge Height:

E START ASSESSMENT RATE CALCULATOR VIEW REPORT §

Update Spreader Details

Vicon
GeoSpread

Good

Auto

24.00
40.00

TF

Continue




[ www.fertspread.nz/report %

l=

C' [ www.fertspread.nz/report/editFertiliserDetails

START ASSESSMENT

PATE CALCULATOR

VIEW REFONTS

Update Fertiliser Details

Femiliser Proguce:

Nuogen Sasec

Taget Rate kghal

Sulk Density XgLl

Sleve Sizes imenr

1.0 Aperture 3ize

1.9 Apedure Size

2.5 Apertre Size

37 Aperte Size

4.7 Aperture 3ize

Size Guice Number

Unidormity index

Ursa

150

0.74

Q




[} www.fertspreadinz/report x @ Y

&«

C | ) www.fertspread.nz/report/edit

TANT ASEREA—T aaTH G ATOn |

Wiag Ssees

Wing Drecter

Tray Count

Tray Size

Tray Spacing

Omstancs from Cantre (m) wagnt{g)

-3x

-Bm

-5

BRIt

Weight Caught




C' [3 www.fertspread.nz/report/index

e

Select Report

Choose Test:| FertSpread Cakculator, Trial Farm, 2015-07-15 ¥

Edit Report

View Report




[ www.fertspread.nz/report X &\

STANT ASSeSSMENT

RATE CALCULATOR

€ - C' | [} www.fertspread.nz/report/changeReport/

Fertiliser Spread Assessment Report

Create PDF
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Spread Pattern & CV

Tray Wt(g)

0 -
g n
8 M /WM
7 n
. /
5 4
4 n
3 n
i | I
EI:‘_ = T-.'ll'|l ! ! ! |Ill.'"T - ]

-25 -20 -15 -10 -5 0 5 10 15 20 25

Distance from centre

40% v '
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30% —=—TF CV% /
25% //
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15%
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