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Introduction

The new EU Regulation on fertilizing products (2019/1009) was approved in June 2019 and it applies
from July 2022. Scope of the regulation covers also organic + organo-mineral fertilizers. The concept
of the regulation is based on new legislative framework. Products have to get CE mark via conformity
assessment procedure before they can be placed on the European market — whereas conformity with
set of European standards (ENs) is assessed. One of the necessary standards concerns sampling of



organic (organo-mineral) fertilizers. Samples have to be taken representative of the whole lot of the
product either at seller’s or buyer’s premises. The European Commission has requested CEN to ensure
that a suitable, robust and provable sampling method is available within EN standards. Consequently,
CEN has requested TC 260 WG1 to undertake this task. For this reason, TC 260 WG1 organised call for
tender and Jaroslav Houcek was appointed the project leader of EN 1482-5 (Sampling of Organic and
Organo-mineral Fertilizers) in autumn 2023.

Tender conditions

1) Organic and organo-mineral materials in a static heap should be tested by comparing the method
in EN 1482-3 with the in-motion method in EN 1482-1 to make a recommendation whether current
methods can be applied. It might be possible that a new part 5 of the EN 1482 series has to be
developed.

2) Three materials shall be tested: one single ingredient organic material + two blends of different
compositions and different ingredients (e.g., one pelleted and one non pelleted).

3) Tenders should indicate the quantity of the materials to be subject to test and the parameters the
samples will be tested for.

4) The products could be moved by conveyor belt to produce a static heap samples being taken from
or at the end the conveyor and then from the heap built up.

Project timeframe — tender milestones

Approval of work programme, protocol and draft sampling method b

CEIF\)I/TC 260/WG 1 Prog P piing y 1 January 2024
Step 2: Circulation of 1st Working Draft (stage 20.60) 1 August 2024
Step 3: Interim report on the status of the project 1 July 2025
Step 4: prEN Enquiry Draft (stage code 30.99) 1 January 2026
Step 5: FprEN Formal Vote Draft (stage code 45.99) 1 January 2027
Step 6: Final report 1 July 2027

Overview

There is current EN 1482: part 1 — sampling of fertilizers and liming materials; part 2 — sample
preparation; part 3 — sampling of static heaps. It was developed for purposes of sampling of mineral
fertilizers and liming materials. Nonetheless, some principles/methods of this EN can be applied also
for sampling of organic and organo-mineral fertilizers. Generally SPEAKING, there are 4 basic
groups/scenarios of fertilizers (incl. organic + organo-mineral) — bulk or packaged fertilizers, solid or
liqguid matrix. Project leader proposed and experts of CEN TC 260 WG 1 agreed that existing methods
(defined in EN 1482-1, dynamic sampling) can be reliably used for solid and liquid packaged organic +
organo-mineral fertilizers, as well as for bulk liquid organic + organo-mineral fertilizers. The only group
of products which will have to be verified (for sampling from static heaps) are solid bulk organic and
organo-mineral fertilizers.



Experts of CEN TC 260 WG 1 in cooperation with experts of WG 8 monitored the market to identify any
potential products that may be traded as CE fertilizing products — meaning they meet declarations and
specifications that the Regulation requires. The conclusion was that:

a) Plant-based matrices are very unlikely to have sufficient nutrient levels to be organic + organo-
mineral fertilizers
b) Soil improvers are normally mixed with inorganic fertilizers at farm level

Project leader Jaroslav Houcek proposed work programme, protocol and draft test method for the
project related to the sampling of organic and organo-mineral fertilizers. This was approved by CEN TC
260 WG 1. It was decided that following three materials would be selected for experimental testing:

Dried pelleted manure (Photo 1)

Declaration: NPK2,5-3-5

Composition: cattle manure — 100 %

Photo 1 - Dried pelleted manure

Blend 1 (Photo 2)

Declaration: NPK (MgO) 9-9-9 (3)

Composition: Patentkali—31 %; Horn - 25 %; MAP — 19%; Pelleted poultry manure — 15 %; Ammonium
nitrate — 10 %



Photo 2 - Blend 1

Blend 2 (Photo 3)

Declaration: NPK 12,3 -6,1-9,2 (2,6)

Composition: Patentkali—31 %; Horn - 29 %; Ammonium nitrate —22 %; MAP —13%; Organic fertilizer
-5%

Photo 3 - Blend 2

Note: European Commission adopted (via delegated act) adding processed manure in CMC 10 within
Regulation on fertilizing products No. 2019/1009. External contactor was selected to perform a study
to support the inclusion of other animal by-products in CMC 10 — this study is still ongoing and is
foreseen to be finished in 2025. Then European Commission will adopt adding those materials (via
delegated act) in CMC 10 as well.



Sampling procedure

Two ways of sampling at three selected products were carried out - dynamic sampling and sampling
from static heap. Then the ways of sampling were compared. The final sample from dynamic sampling
was considered reference sample. There were two series of samples taken by two officers.
Experimental testing took place at a Czech manufacturer’s premises in July 2024.

1. Dynamic method

The predetermined quantity of fertilizer (24 t for dried pelleted manure; 12 t for blends) was moved
from big bags to free area by a conveyor belt. The amount of fertilizer corresponded to the static
sampling method. Moving of tested fertilizers constituted a cone. During the transfer, three series of
incremental samples of selected fertilizers were taken at random intervals with sampling shovel.
Combined samples were collected from every series of incremental samples. Then combined samples
were divided to get three final samples - those were analyzed in a laboratory.

2. Static method

The number of sampling units and the sampling method were predefined for each heap. The conical
heap was divided horizontally into virtual three layers/parts (the same height). Incremental samples
were taken from all three virtual layers/parts — by double-tube spear. Number of incremental samples:
10 (lower layer), 6 (middle layer), 4 (upper layer). A series of samples from static sampling were
analyzed —both all incremental samples taken from single layers and in addition final samples obtained
from re-mixing of those incremental samples. This provided enough information for satistical
evaluation.

Number of samples taken/analysed

Way of sampling Material
Dried pelleted Blend 1 Blend 2
manure
Dynamic sampling — final samples 3 3 3
total samples 20 20 20
f which |
Static sampling of |Oa e"l‘r’ ich lower 10 10 10
fertilizer from the y ; -
. of which middle
heap - incremental laver 6 6 6
samples fy hich
of which upper 4 4 4
layer
Re-mixing of incremental samples from 1 1 1
static sampling - final samples
Total number of samples (1 officer) 72
Total number of samples (2 officers) 2x72=144




Quality parameters

All samples were analyzed for the following parameters: total nitrogen, total phosphorus, total
potassium, total carbon”, Cd, Cu, Zn. Single ingredients differ significantly regarding content of above
mentioned parameters, so their analyses provided enough information about composition of single
samples in all three layers. Thus selected parameters indicated separation effect of ingredients
(particles of different size and shape).

* there is no source of inorganic carbon in any of 3 materials tested, therefore total carbon = organic
carbon

Sampling tools

3. Dynamic sampling
Sampling shovel (Photo 4)

Dimensions: length — 100 mm; width — 70 mm; height - 40 mm

Photo 4 - Sampling shovel

4. Static sampling
Double-tube spear (Photo 5)

Dimensions: length — 1 200 mm; diameter — 35 mm
Openings: 8; 85 x 20 mm

Range of filling: 950 mm



Photo 5 - Double-tube spear

5. Division of combined samples
Riffle divider (Photo 6)

Openings: 16; 20 mm

Photo 6 - Riffle divider



Course of sampling - illustration photos

Photo 1 — Fertilizer in big bags ready for testing

Photo 2 — Preparation for determination of sampling units



Photo 3 — Forklift transporting fertilizer over a conveyor belt

Photo 4 — Dynamic sampling from a conveyor belt
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Photo 6 — Constituion of a cone (blend 1)
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Photo 8 — Determination of sampling units (static sampling)
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Photo 9 — Sampling from upper layer (static sampling)

Photo 10 — Sampling from middle layer (static sampling)
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Photo 11 — Sampling from lower layer (static sampling)

14



Analysis data

6. Dynamic sampling — final samples

Ntot/DM | P205 tot/DM |K20t0t/DM| Ciot/DM

Cdiot/DM | Cutt/DM | Zniot/DM

% e Material | Sampler
2,56 3,02 5,51 42,40 0,199 52,63 287,7 DPM | PERSON A
2,52 2,98 5,45 42,31 0,197 51,57 286,6 DPM | PERSON A
2,55 3,02 5,55 42,31 0,194 51,99 288,8 DPM | PERSON A
10,01 8,89 10,61 22,08 2,16 28,34 146,9 | BLEND 1 | PERSON A
10,17 8,24 10,31 22,93 1,996 25,85 143,8 | BLEND 1 | PERSON A
10,61 8,49 10,45 20,47 2,121 21,46 121,3 | BLEND 1 | PERSON A
14,71 4,09 10,86 15,50 0,994 7,261 55,74 | BLEND 2 | PERSON A
14,32 4,47 11,45 14,95 1,101 7,882 56,17 | BLEND 2 | PERSON A
13,91 4,73 11,90 15,20 1,126 8,285 54,71 | BLEND 2 | PERSON A
2,66 3,06 5,53 42,96 0,210 53,18 296,6 DPM | PERSON B
2,60 3,01 5,51 43,71 0,194 51,58 286,7 DPM | PERSON B
2,60 3,12 5,60 42,04 0,209 53,62 302,6 DPM | PERSON B
9,62 9,56 11,51 17,56 2,324 18,36 106,8 | BLEND 1 | PERSON B
9,79 9,41 11,52 16,96 2,229 19,32 109,2 | BLEND 1 | PERSON B
9,33 8,44 12,13 19,03 1,968 21,64 120 BLEND 1 | PERSON B
13,26 4,56 11,19 17,83 1,077 7,98 62,47 | BLEND 2 | PERSON B
13,50 4,37 11,21 17,54 0,9996 7,503 60,36 | BLEND 2 | PERSON B
13,39 6,38 10,79 16,79 1,54 8,409 58,13 | BLEND 2 | PERSON B

Note: DPM — dried pelleted manure
7. Static sampling - incremental samples
Ntot/DM | P205 t0t/DM | K2Otot/DM| Ciot/DM | Coltot/DM | Cutor/DM | Zneot/DM .

) Material | Sampler

% mg/kg
2,50 2,96 5,37 42,74 0,185 51,68 277,7 DPM | PERSON A
2,56 2,95 5,51 42,27 0,199 51,49 283,9 DPM | PERSON A
2,56 2,94 5,41 42,05 0,192 50,78 277,8 DPM | PERSON A
2,51 2,89 5,35 42,30 0,193 50,80 278,2 DPM | PERSON A
2,53 2,96 5,41 42,31 0,189 51,08 281,4 DPM | PERSON A
2,55 2,96 5,27 42,44 0,176 51,13 275,6 DPM | PERSON A
2,57 2,99 5,24 42,49 0,200 52,56 280,3 DPM | PERSON A
2,53 3,01 5,29 43,35 0,193 52,33 280,8 DPM | PERSON A
2,52 3,05 5,34 42,60 0,182 52,75 288,6 DPM | PERSON A
2,53 2,97 5,22 43,14 0,200 51,30 282,0 DPM | PERSON A
2,57 3,03 5,44 42,80 0,202 52,59 286,7 DPM | PERSON A
2,58 2,99 5,37 43,36 0,197 51,37 284,4 DPM | PERSON A
2,56 2,96 5,35 42,76 0,190 50,46 280,4 DPM | PERSON A
2,57 2,99 5,40 42,28 0,194 51,36 283,1 DPM | PERSON A
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2,57 3,01 5,30 42,86 0,185 51,77 282,7 DPM | PERSON A
2,58 3,00 5,39 43,66 0,194 51,86 287,7 DPM | PERSON A
2,57 2,95 5,32 43,27 0,185 50,92 283,7 DPM | PERSON A
2,56 2,97 5,27 42,34 0,201 50,88 284,0 DPM | PERSON A
2,60 3,04 5,54 42,79 0,186 51,80 293,5 DPM | PERSON A
2,50 2,93 5,43 43,16 0,196 51,27 287,5 DPM | PERSON A
9,09 12,45 12,89 13,64 3,057 15,58 89,76 | BLEND 1 | PERSON A
8,81 11,97 13,68 13,03 3,057 18,55 83,36 | BLEND 1 | PERSON A
8,43 8,11 11,44 19,08 1,919 26,29 146,1 | BLEND 1 | PERSON A
8,31 9,63 12,44 16,24 2,284 20,15 116,3 | BLEND 1 | PERSON A
8,50 11,56 12,59 16,22 2,804 21,47 119,1 | BLEND 1 | PERSON A
9,07 8,88 12,50 16,84 2,074 19,92 112,8 | BLEND 1 | PERSON A
7,79 10,34 14,06 13,56 2,478 18,71 94,48 | BLEND 1 | PERSON A
8,72 12,11 14,61 11,32 2,96 12,37 68,35 | BLEND 1 | PERSON A
8,39 10,79 14,50 11,87 2,64 15,24 80,13 | BLEND 1 | PERSON A
9,86 9,48 12,15 17,87 2,312 19,34 105 | BLEND 1 | PERSON A
10,84 11,37 11,72 13,67 2,811 13,29 76,29 | BLEND 1 | PERSON A
10,79 9,32 11,86 15,28 2,28 14,78 86,71 | BLEND 1 | PERSON A
11,90 9,86 11,18 16,70 2,419 12,64 75,15 | BLEND 1 | PERSON A
10,49 11,04 11,03 15,31 2,704 14,73 89,73 | BLEND 1 | PERSON A
10,57 11,58 11,30 13,16 2,839 15,99 83,94 | BLEND 1 | PERSON A
10,74 11,82 12,11 10,95 2,884 11,21 60,6 | BLEND 1 | PERSON A
11,54 10,22 11,17 12,45 2,455 10,77 64,82 | BLEND 1 | PERSON A
12,37 7,11 10,82 11,93 1,751 8,931 57,9 | BLEND 1 | PERSON A
15,28 7,51 7,98 12,99 1,871 11,38 67,01 | BLEND 1 | PERSON A
15,66 5,50 7,26 11,02 1,361 9,047 55,5 | BLEND 1 | PERSON A
12,72 5,60 13,09 14,31 1,318 7,058 51,21 | BLEND 2 | PERSON A
12,15 6,05 13,66 13,32 1,442 7,716 54,24 | BLEND 2 | PERSON A
11,48 7,10 14,24 13,33 1,666 7,607 50,44 | BLEND 2 | PERSON A
12,48 5,58 13,42 15,68 1,373 7,827 57,77 | BLEND 2 | PERSON A
13,54 6,66 13,01 12,26 1,635 7,488 49,88 | BLEND 2 | PERSON A
12,69 4,93 13,91 12,13 1,203 7,778 50,41 | BLEND 2 | PERSON A
14,05 3,58 13,83 11,96 | 0,8518 | 7,174 46,47 | BLEND 2 | PERSON A
15,48 3,75 11,89 12,31 | 0,8981 | 6,815 49,64 | BLEND 2 | PERSON A
16,75 3,29 10,32 15,35 | 0,7882 7,29 53,42 | BLEND 2 | PERSON A
13,82 4,59 12,89 12,99 1,096 7,643 49,97 | BLEND 2 | PERSON A
14,67 4,03 12,43 12,55 | 0,9731 | 8,245 48,48 | BLEND 2 | PERSON A
16,37 4,46 9,29 13,18 1,09 8,126 51,1 | BLEND 2 |PERSON A
15,80 3,60 11,21 12,80 | 0,8884 | 7,499 49,91 | BLEND 2 | PERSON A
16,52 3,68 10,21 13,36 | 0,9012 | 7,159 49,61 | BLEND 2 | PERSON A
16,14 2,49 7,05 16,37 | 0,5283 | 7,911 57,75 | BLEND 2 | PERSON A
14,82 4,27 10,11 16,29 | 0,9879 | 8,192 57,14 | BLEND 2 | PERSON A
15,90 3,30 8,26 13,04 | 0,7913 | 8,021 51,33 | BLEND 2 | PERSON A
15,21 2,61 6,90 17,28 | 0,5905 | 8,408 63,86 | BLEND 2 | PERSON A
15,94 3,15 9,51 12,75 | 0,7283 | 8,361 50,94 | BLEND 2 | PERSON A
15,51 3,84 9,16 13,81 | 0,9393 | 7,845 49,99 | BLEND 2 | PERSON A
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2,62 3,02 5,38 42,56 0,188 52,43 285,6 DPM | PERSON B
2,58 3,09 5,47 43,52 0,188 52,51 292,0 DPM | PERSON B
2,56 3,03 5,32 42,63 0,195 52,12 288,2 DPM | PERSON B
2,59 3,00 5,33 41,84 0,195 51,91 291,3 DPM | PERSON B
2,56 2,94 5,31 42,93 0,188 50,91 277,7 DPM | PERSON B
2,62 3,00 5,40 43,49 0,189 51,98 284,1 DPM | PERSON B
2,58 3,11 5,35 42,49 0,207 53,22 292,1 DPM | PERSON B
2,64 3,02 5,31 43,35 0,191 52,71 283,2 DPM | PERSON B
2,54 3,04 5,25 42,98 0,184 52,78 284,6 DPM | PERSON B
2,56 2,96 5,25 43,93 0,188 52,57 281,7 DPM | PERSON B
2,57 2,99 5,28 42,96 0,186 52,42 291,7 DPM | PERSON B
2,53 2,97 5,32 42,65 0,190 51,52 281,8 DPM | PERSON B
2,56 2,95 5,39 42,69 0,211 51,00 282,9 DPM | PERSON B
2,56 3,02 5,32 42,58 0,178 51,78 282,4 DPM | PERSON B
2,62 3,05 5,45 44,03 0,192 52,13 287,2 DPM | PERSON B
2,58 3,00 5,45 42,87 0,185 51,58 287,2 DPM | PERSON B
2,63 2,97 5,52 42,35 0,177 50,73 287,1 DPM | PERSON B
2,60 2,92 5,48 42,37 0,180 50,09 281,6 DPM | PERSON B
2,59 2,93 5,39 42,75 0,201 51,01 281,5 DPM | PERSON B
2,59 2,87 5,41 42,38 0,190 50,50 286,0 DPM | PERSON B
8,67 13,12 14,42 11,71 3,19 11,6 65,94 | BLEND 1 | PERSON B
9,40 11,50 10,74 18,46 2,713 22,02 122,3 | BLEND 1 | PERSON B
9,68 9,22 10,54 19,41 2,125 25,12 140,9 | BLEND 1 | PERSON B
8,52 10,90 11,33 18,39 2,516 25,29 140,9 | BLEND 1 | PERSON B
8,48 11,12 11,90 18,12 2,646 23,06 131,8 | BLEND 1 | PERSON B
8,46 9,28 13,06 15,02 2,222 21,33 113,1 | BLEND 1 | PERSON B
9,77 11,20 14,27 11,84 2,821 11,77 66,36 | BLEND 1 | PERSON B
9,86 12,83 13,55 11,86 3,116 14,6 77,2 | BLEND 1 | PERSON B
8,92 10,29 12,02 16,15 2,479 21,52 117,6 | BLEND 1 | PERSON B
9,52 10,20 11,76 18,36 2,445 20,37 113,9 | BLEND 1 | PERSON B
11,43 10,86 10,83 14,58 2,644 14,83 86,02 | BLEND 1 | PERSON B
10,01 9,97 11,71 15,29 2,409 19,75 106,4 | BLEND 1 | PERSON B
10,70 10,05 10,20 19,07 2,414 20,74 123,7 | BLEND 1 | PERSON B
10,80 10,82 11,51 18,04 2,479 17,56 102 | BLEND 1 | PERSON B
10,45 13,08 13,47 11,92 3,092 18,25 67,48 | BLEND 1 | PERSON B
10,81 11,19 13,30 11,22 2,64 13,33 60 BLEND 1 | PERSON B
14,38 8,88 9,98 13,36 2,088 14,09 83,44 | BLEND 1 | PERSON B
15,61 7,65 9,29 12,07 1,791 9,629 61,37 | BLEND 1 | PERSON B
18,32 7,06 7,14 11,38 1,688 8,651 54,43 | BLEND 1 | PERSON B
17,24 7,50 8,27 10,65 1,839 7,83 119,9 | BLEND 1 | PERSON B
12,61 5,35 13,32 13,76 1,245 6,779 47,97 | BLEND 2 |PERSON B
11,68 6,70 13,59 13,57 1,609 7,753 52,48 | BLEND 2 | PERSON B
12,97 6,45 12,84 12,60 1,533 7,283 47,57 | BLEND 2 |PERSON B
12,82 5,48 13,14 12,78 1,277 7,171 49,14 | BLEND 2 | PERSON B
14,99 4,19 11,98 12,19 | 0,9889 | 6,261 44,57 | BLEND 2 |PERSON B
14,29 5,03 12,32 11,72 1,183 6,894 44,46 | BLEND 2 | PERSON B
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15,22 3,06 12,40 12,47 | 0,6976 | 6,307 44,58 | BLEND 2 | PERSON B
13,81 3,28 12,73 14,36 | 0,7651 | 6,724 51,24 | BLEND 2 | PERSON B
17,20 2,94 10,02 14,27 | 0,6429 | 6,625 50,51 | BLEND 2 | PERSON B
16,61 2,93 10,68 12,83 | 0,7074 | 6,109 46,45 | BLEND 2 | PERSON B
14,43 4,47 11,72 14,77 1,053 7,448 55,02 | BLEND 2 | PERSON B
15,75 4,70 9,73 14,80 1,107 7,257 52,95 | BLEND 2 | PERSON B
15,61 3,79 11,63 11,94 | 0,8555 | 6,816 45,88 | BLEND 2 |PERSON B
15,84 4,06 10,54 14,88 | 0,9394 7,76 56,74 | BLEND 2 | PERSON B
15,44 3,32 9,05 14,05 | 0,7849 | 7,409 56,46 | BLEND 2 | PERSON B
15,22 4,20 10,45 14,69 1,018 7,8 57,38 | BLEND 2 | PERSON B
15,92 3,32 7,73 13,53 | 0,7729 7,79 51,18 | BLEND 2 | PERSON B
15,06 3,14 8,37 14,47 | 0,7237 | 7,977 52,58 | BLEND 2 | PERSON B
16,54 3,32 8,84 12,25 | 0,8148 | 7,527 47,45 | BLEND 2 | PERSON B
15,63 3,84 8,93 14,23 0,889 8,429 55,01 | BLEND 2 | PERSON B

Note: DPM — dried pelleted manure

8. Re-mixing of incremental samples from static sampling - final samples

Ntot/DM | P205t0t/DM | K20tt/DM| Ciot/DM

Cdtot/DM | Cutot/DM ‘ Zntot/DM

% ma/ke Material | Sampler
2,56 3,00 5,43 42,74 0,188 51,98 284,6 DPM PERSON A
11,26 9,73 10,85 12,80 2,322 13,24 74,71 BLEND 1 | PERSON A
15,33 3,68 10,62 13,32 0,8459 7,489 49,92 BLEND 2 | PERSON A
2,57 2,93 5,25 42,71 0,183 50,32 276,8 DPM PERSON B
11,92 9,67 12,68 12,75 2,332 14,14 78,01 BLEND 1 | PERSON B
15,14 3,84 10,66 12,97 0,9184 6,89 47,95 BLEND 2 | PERSON B

Note: DPM — dried pelleted manure
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Statistical evaluation

9. Dynamic sampling

9.1.Dried pelleted manure — final samples

(@) N, P, K
20
18
16 |
14
12 +
X 10}
8t
6 v e
4t
0 i i
PERSON A PERSON B
Sampler
B Niot/DM(%) EE P;0s10t/DM(%) B K;0t0t/DM(%)
Sampler Ntot/DM (%) Nitot/DM (%) Nitot/DM (%) Ntot/DM (%) N
P (weighted average) (SEM) (-SEM) (+SEM)
PERSON A 2,543333 0,012019 2,531315 2,555352 3
PERSON B 2,620000 0,020000 2,600000 2,640000 3
P205s tot/DM (%) P05 t0t/DM (%) P20s t0t/DM (%) P205s t0t/DM (%) N
(weighted average) (SEM) (-SEM) (+SEM)
PERSON A 3,006667 0,013333 2,993333 3,020000 3
PERSON B 3,063333 0,031798 3,031535 3,095131 3
K20t0t/DM (%) K20t0t/DM (%) K20t0t/DM (%) K20t0t/DM (%) N
(weighted average) (SEM) (-SEM) (+SEM)
PERSON A 5,503333 0,029059 5,474274 5,532393 3
PERSON B 5,546667 0,027285 5,519382 5,573951 3

Note: SEM — Standard Error of the Mean




Tukey's Honest Significant Difference (HSD) test

Sampler N:iot/DM (%) (weighted average) 1 2
PERSON A 2,543333 Hokkok

PERSON B 2,620000 HokE
Sampler P20510t/DM (%) (weighted average) 1 2
PERSON A 3,006667 Hkkk

PERSON B 3,063333 HokkE

Sampler K2010t/DM (%) (weighted average) 1 2
PERSON A 5,503333 HokkE

PERSON B 5,546667 Hkkk
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50

(b) Ctot

45 |

40 |

35t

30 +

25 t

Ciot/ DM (%)

20 t

15

10 +

PERSON A

Sampler

PERSON B

Sampler

Ciot/DM (%)

(weighted average)

Ctot/DM
(%) (SEM)

Ciot/DM
(%)
(-SEM)

Ciot/DM (%)
(+SEM)

PERSON A

42,34000

0,030000

42,31000

42,37000

PERSON B

42,90333

0,482919

42,42041

43,38625

Note: SEM — Standard Error of the Mean

Tukey's Honest Significant Difference (HSD) test

Sampler Ciot/DM (%)
(weighted 1 2
average)
PERSON A 42,34000 *A Ak
PERSON B 42,90333 *A Ak
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(c) cd

3.00
275 t
250 t
225 ¢
2,00 ¢
1,75
1.50 +

1,25 ¢

Cdwt/DM (mg/kg)

1,00
0,75 t
0,50 f
025t

]

]

0.00

PERSON A

Sampler

PERSON B

Sampler

Cdiot/DM (mg/kg)
(weighted
average)

Cdiot/DM (mg/kg)
(SEM)

Cdiot/DM (mg/kg)
(-SEM)

Cdot/DM (mg/kg)
(+SEM)

PERSON A

0,196667

0,001506

0,195161

0,198173

PERSON B

0,204367

0,004984

0,199383

0,209351

Note: SEM — Standard Error of the Mean

Tukey's Honest Significant Difference (HSD) test

Sampler Cd:ot/DM (mg/kg)
¢ 1 2
(weighted average)
PERSON A 0,196667 ok
PERSON B 0,204367 ok
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(d) Cu

60
55 t
50 t
45 ¢
40 +
35+
30 t

25+

Cuwot/ DM (mg/kg)

20 r

15

10

PERSON A

Sampler

PERSON B

Sampler

Cuto/DM (mg/kg)
(weighted average)

Cuiot/DM (mg/kg)
(SEm)

cutot/DM (mg/kg)
(-SEM)

cutot/DM (mg/kg)
(+SEM)

PERSON A

52,06333

0,308185

51,75515

52,37152

PERSON B

52,79333

0,619821

52,17351

53,41315

Note: SEM — Standard

Error of the Mean

Tukey's Honest Significant Difference (HSD) test

Sampler Cutot/DM (mg/kg)
: 1 2
(weighted average)
PERSON A 52,06333 ok E
PERSON B 52,79333 e
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(e) Zn

300 |
280 |
260 |
240 |
220 |
200 |
180 |
160 |
140 |
120 |
100 |
80 |
60 |
40 |
20 |

Zntot/ DM (mg/kg)

PERSON A

Sampler

PERSON B

Sampler

Zntot/DM (mg/kg)

(weighted average)

Znot/DM
(mg/kg) (SEM)

Znot/DM

(mg/kg)
(-SEM)

Znot/DM
(mg/kg) (+SEM)

PERSON A

287,7000

0,635085

287,0649

288,3351

PERSON B

295,3000

4,635731

290,6643

299,9357

Note: SEM — Standard Error of the Mean

Tukey's Honest Significant Difference (HSD) test

Sampler

Znyot/DM (mg/kg)
(weighted average)

1 2

PERSON A

287,7000

%k k sk k

PERSON B

295,3000

%k k sk k
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9.2.Blend 1 — final samples

(a) N,P, K
20
18
16
14 +
12 | E
& 10 E == }
.| h
6+
4l
2 L
0 " "
PERSON A PERSON B
Sampler
B N:ot/DM(%) EE P20s 10t/ DM(%) B K;O0t0t/DM(%)
Sampler Ntot/DM (%) N¢ot/DM (%) Niot/DM (%) N:ot/DM (%) N
(weighted average) (SEM) (-SEM) (+SEM)
PERSON A 10,26333 0,179382 10,083952 10,442715 3
PERSON B 9,58000 0,134288 9,445712 9,714288 3
P205 t0t/DM (%) P20s t0t/DM (%) P20s t0t/DM (%) P20s tot/DM (%) N
(weighted average) (SEM) (-SEM) (+SEM)
PERSON A 8,540000 0,189297 8,350703 8,729297 3
PERSON B 9,136667 0,351014 8,785652 9,487681 3
K20¢0t/DM (%) K2040t/DM (%) K20t0t/DM (%) K2010t/DM (%) N
(weighted average) (SEM) (-SEM) (+SEM)
PERSON A 10,45667 0,086667 10,370000 10,543333 3
PERSON B 11,72000 0,205020 11,514980 11,925020 3
Note: SEM — Standard Error of the Mean
Tukey's Honest Significant Difference (HSD) test
Sampler Niot/DM (%) (weighted average) 1 2
PERSON A 10,26333 oAk
PERSON B 9,58 HkkE
Sampler P205tt/DM (%) (weighted average) 1 2
PERSON A 8,540000 oAk
PERSON B 9,136667 kK
Sampler K20:0t/DM (%) (Wweighted average) 1 2
PERSON A 10,45667 HkkE
PERSON B 11,72000 HokEx

25




(b) Ctot

50
45 |
40 +
35
;\? 30 +
P
o 25¢
N
S
o 20+
=
15
10 +
5 L
0 " A
PERSON A PERSON B
Sampler
Sampler Ciot/DM
P Ctot/DM (%) Ctot/DM ‘°(Z{/°) Ciot/DM (%)
i 9 +SEM
(weighted average) | (%) (SEM) (-SEM) (+SEM)
PERSON A 21,82667 0,721349 21,10532 22,54802
PERSON B 17,85000 0,614898 17,23510 18,46490
Note: SEM — Standard Error of the Mean
Tukey's Honest Significant Difference (HSD) test
Sampler Ciot/DM (%)
. 1 2
(weighted average)
PERSON A 21,82667 KA x
PERSON B 17,85000 HokkE
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(c) cd

3.00
275 1
250 t
225 ¢
2,00 ¢
1,75 +
1.50 +
1,25 t

Cdtot/ DM (mg/kg)

1,00
0,75 t
0,50 f
025t

0.00

PERSON A

PERSON B

Sampler

Sampler

Cd:ot/DM (mg/kg)
(weighted
average)

Cdot/DM (mg/kg)
(SEm)

Cdiot/DM (mg/kg)
(-SEM)

Cdiot/DM (mg/kg)
(+SEM)

PERSON A

2,092333

0,049465

2,042868

2,141798

PERSON B

2,173667

0,106427

2,067239

2,280094

Note: SEM — Standard Error of the Mean

Tukey's Honest Significant Difference (HSD) test

Sampler Cdiot/DM (mg/kg)
A 1 2
(weighted average)
PERSON A 2,092333 ok
PERSON B 2,173667 koK
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(d) Cu

60
55 |
50 |
45 |
40 |
35 |
30 |
25 | }
20 ==
15 |

Cuwot/ DM (mg/kg)

10

PERSON A PERSON B

Sampler

Sampler Cutot/DM
(mg/kg) Cuit/DM Cutor/DM Cuit/DM

(weighted (mg/kg) (SEM) (mg/kg) (-SEM) (mg/kg) (+SEM)
average)

PERSON A 25,21667 2,011172 23,20550 27,22784

PERSON B 19,77333 0,973607 18,79973 20,74694

Note: SEM — Standard Error of the Mean

Tukey's Honest Significant Difference (HSD) test

Sampler Cutot/DM (mg/kg)
¢ 1 2
(weighted average)
PERSON A 25,21667 A
PERSON B 19,77333 A
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(e) Zn

300
280 1
260
240 ¢
220 ¢
200 t
180
160
140
120 +
100 +
80
60
40 t
20 t

Zntot/ DM (mg/kg)

PERSON A

Sampler

PERSON B

Sampler

Znot/DM (mg/kg)
(weighted average)

Znot/DM

(mg/kg) (SEM)

Znot/DM

(mg/kg)
(-SEM)

Znot/DM
(mg/kg) (+SEM)

PERSON A

137,3333

8,066460

129,2669

145,3998

PERSON B

112,0000

4,059557

107,9404

116,0596

Note: SEM — Standard Error of the Mean

Tukey's Honest Significant Difference (HSD) test

Sampler

Znyot/DM (mg/kg)
(weighted average)

1

PERSON A

137,3333

%k k¥

PERSON B

112,0000

%k k sk k
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9.3.Blend 2 — final samples

(a) N,P, K
20
18
16
14 t -2
e
12 ¢
&2 10+
8l
6 L
41l
2 L
0 i i
PERSON A PERSON B
Sampler
B Niot/DM(%) IEE P;0s510t/DM(%) EE K;010t/DM(%)
Sampler Ntot/DM (%) Ntot/DM (%) Ntot/DM (%) Ntot/DM (%)
(weighted average) (SEM) (-SEM) (+SEM)
PERSON A 14,31333 0,230964 14,08237 14,54430
PERSON B 13,38333 0,069362 13,31397 13,45270
P205s tot/DM (%) P205 t0t/DM (%) P205 t0t/DM (%) P205s tot/DM (%)
(weighted average) (SEM) (-SEM) (+SEM)
PERSON A 4,430000 0,185831 4,244169 4,615831
PERSON B 5,103333 0,640685 4,462648 5,744019
K20t0t/DM (%) K20¢0t/DM (%) K20¢0t/DM (%) K2040t/DM (%)
(weighted average) (SEM) (-SEM) (+SEM)
PERSON A 11,40333 0,301128 11,10221 11,70446
PERSON B 11,06333 0,136789 10,92654 11,20012
Note: SEM — Standard Error of the Mean
Tukey's Honest Significant Difference (HSD) test
Sampler N:ot/DM (%) (weighted average) 1 2
PERSON A 14,31333 HokEx
PERSON B 13,38333 kK
Sampler P205t/DM (%) (weighted average) 1 2
PERSON A 4,430000 kK
PERSON B 5,103333 oAk
Sampler K20t0t/DM (%) (Wweighted average) 1 2
PERSON A 11,40333 HkkE
PERSON B 11,06333 rokok
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50

(b) Ctot

45 |

PERSON A

PERSON B

Sampler

Sampler

Ciot/DM (%)

(weighted average)

Ctot/DM
(%) (SEM)

Ctot/DM (%)
(-SEM)

Ciot/DM (%)
(+SEM)

PERSON A

15,21667

0,158990

15,05768

15,37566

PERSON B

17,38667

0,309857

17,07681

17,69652

Note: SEM — Standard Error of the Mean

Tukey's Honest Significant Difference (HSD) test

Sampler Ciot/DM (%) 1 5
(weighted average)

PERSON A 15,21667 HokkE

PERSON B 17,38667 HokkE
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3.00

(c) cd

275 t
250 t
225 ¢
2,00 ¢
1,75
1.50 +

1,25 ¢

Cdtot/DM (mg/kg)

1,00
0,75 t
0,50 f
025t

=

0.00

PERSON A

Sampler

PERSON B

Sampler

Cdiot/DM (mg/kg)

(weighted
average)

Cdot/DM (mg/kg)

(SEM)

Cdiot/DM (mg/kg)

(-SEM)

Cdiot/DM (mg/kg)
(+SEM)

PERSON A

1,073667

0,040482

1,033185

1,114148

PERSON B

1,205533

0,168719

1,036814

1,374253

Note: SEM — Standard Error of the Mean

Tukey's Honest Significant Difference (HSD) test

Sampler Cd:ot/DM (mg/kg)
: 1 2
(weighted average)
PERSON A 1,073667 oAk
PERSON B 1,205533 ok AE
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(d) Cu

60

55 t

50 t

45 ¢

40 t

35+t

30 t

25 t

CU(OI/ DM (mg/kg)

20 r

15 |

10

PERSON A

PERSON B

Sampler

Sampler

Cuior/DM
(mg/kg)
(weighted
average)

Cuit/DM
(mg/kg) (SEM)

Cutor/DM
(mg/kg) (-SEM)

Cuit/DM
(mg/kg) (+SEM)

PERSON A

7,809333

0,297828

7,511505

8,107161

PERSON B

7,964000

0,261662

7,702338

8,225662

Note: SEM — Standard

Tukey's Honest Significant Difference (HSD) test

Error of the Mean

Sampler Cutot/DM (mg/kg) 1
(weighted average)

PERSON A 7,809333 oKk

PERSON B 7,964000 kol
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(e) Zn

300
280 1
260
240 ¢
220 ¢
200 t
180
160 |
140
120 +
100 +
80 r
60
40 t
20 t

Zntot/ DM (mg/kg)

PERSON A

Sampler

PERSON B

Sampler

Znot/DM (mg/kg)
(weighted average)

Znot/DM
(mg/kg) (SEM)

Znot/DM
(mg/kg)
(-SEM)

Znot/DM
(mg/kg) (+SEM)

PERSON A

55,54000

0,433167

55,10683

55,97317

PERSON B

60,32000

1,253010

59,06699

61,57301

Note: SEM — Standard Error of the Mean

Tukey's Honest Significant Difference (HSD) test

Sampler

Znyot/DM (mg/kg)
(weighted average)

1 2

PERSON A

55,54000

%k k sk k

PERSON B

60,32000

%k k ok
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10. Static sampling — whole cone
10.1. Dried pelleted manure — incremental samples
(a) N,P, K
20
18
16
14
12 t
& 10+
gl
6 L
— .
41l
0 1 1
PERSON A PERSON B
Sampler
B Niot/DM(%) EE P;0s10t/DM(%) B K;0100/DM(%)
Sampler Ntot/DM (%) Ntot/DM (%) Ntot/DM (%) Ntot/DM (%) N
(weighted average) (SEM) (-SEM) (+SEM)
PERSON A 2,551000 0,006362 2,544638 2,557362 20
PERSON B 2,584000 0,006782 2,577218 2,590782 20
P20s t0t/DM (%) P205s t0t/DM (%) P205 t0t/DM (%) P20s t0t/DM (%) N
(weighted average) (SEM) (-SEM) (+SEM)
PERSON A 2,977500 0,008762 2,968738 2,986262 20
PERSON B 2,994000 0,012925 2,981075 3,006925 20
K2010t/DM (%) K2010t/DM (%) K20:0t/DM (%) K2010t/DM (%) N
(weighted average) (SEM) (-SEM) (+SEM)
PERSON A 5,361000 0,018833 5,342167 5,379833 20
PERSON B 5,369000 0,017349 5,351651 5,386349 20
Note: SEM — Standard Error of the Mean
Tukey's Honest Significant Difference (HSD) test
Sampler Niwot/DM (%) (weighted average) 1 2
PERSON A 2,551000 Hokkok
PERSON B 2,584000 koK
Sampler P20510t/DM (%) (weighted average) 1 2
PERSON A 2,977500 Hokkok
PERSON B 2,994000 Hokkok
Sampler K20:0t/DM (%) (Wweighted average) 1 2
PERSON A 5,361000 Hokkok
PERSON B 5,369000 Hokkok
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50

(b) Ctot

45 |

40 |

35+

30 t

25 t

Ciot/ DM (%)

20 +

15

10 +

PERSON A

PERSON B

Sampler

Sampler

Ciot/DM (%)

(weighted average)

Ctot/DM
(%) (SEM)

Ctot/DM (%)
(-SEM)

Ciot/DM (%)
(+SEM)

PERSON A

42,74850

0,100771

42,64773

42,84927

20

PERSON B

42,86750

0,123852

42,74365

42,99135

20

Note: SEM — Standard Error of the Mean

Tukey's Honest Significant Difference (HSD) test

Sampler Ciot/DM (%) 1 5
(weighted average)

PERSON A 42,74850 KA X

PERSON B 42,86750 KA X
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(c) cd

3.00
275 1
250 ¢
225 1
2,00 ¢
1,75 +
1.50 +
125

Cdtot/ DM (mg/kg)

1,00
075 t
050 f
025t

N

[]

0,00

PERSON A

PERSON B

Sampler

Sampler

Cd:ot/DM (mg/kg)
(weighted
average)

Cdot/DM (mg/kg)
(SEM)

Cdiot/DM (mg/kg)
(-SEM)

Cdiot/DM (mg/kg)
(+SEM)

PERSON A

0,191975

0,001595

0,190380

0,193570

20

PERSON B

0,190090

0,001912

0,188178

0,192002

20

Note: SEM — Standard Error of the Mean

Tukey's Honest Significant Difference (HSD) test

Sampler Cd:ot/DM (mg/kg)
¢ 1 2
(weighted average)
PERSON A 0,191975 ok
PERSON B 0,190090 orkk
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(d) Cu

60

55 t

Cuiot/ DM (mg/kg)
5N B 2B EBS

-h
[}
T

PERSON A PERSON B

Sampler

Sampler Cutot/DM
(mg/kg) Cutot/DM Cutot/DM Cuiot/DM

(weighted (mg/kg) (SEM) (mg/kg) (-SEM) (mg/kg) (+SEM)
average)

PERSON A 51,50900 0,146359 51,36264 51,65536

20

PERSON B 51,79500 0,191125 51,60388 51,98612

20

Note: SEM — Standard Error of the Mean

Tukey's Honest Significant Difference (HSD) test

Sampler Cuiot/DM (mg/kg) 1 2
(weighted average)

PERSON A 51,50900 kol

PERSON B 51,79500 oKk
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(e) Zn

300
280 |
260 |
240 |
220 |
200 }
180 |
160 |
140 |
120 |
100 |
80 |
60 |
40 |
20 |

Zntot/ DM (mg/kg)

PERSON A

PERSON B

Sampler

Sampler

Znot/DM (mg/kg)
(weighted average)

Znot/DM

(mg/kg) (SEM)

Znot/DM

(mg/kg)
(-SEM)

Znot/DM
(mg/kg) (+SEM)

PERSON A

283,0000

0,969780

282,0302

283,9698

20

PERSON B

285,4950

0,915351

284,5796

286,4104

20

Note: SEM — Standard Error of the Mean

Tukey's Honest Significant Difference (HSD) test

Sampler

Znyot/DM (mg/kg)
(weighted average)

1

PERSON A

283,0000

%k k sk k

PERSON B

285,4950

%k k sk k
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10.2. Blend 1 —incremental samples
(a) N,P, K
20
18
16
14 +
12 ¢ e } E
2 10} & o =
8l
6+
41l
2 L
0 " "
PERSON A PERSON B
Sampler
B N:iot/DM(%) EE P;0s 10t/ DM(%) B K010t/ DM(%)
Sampler Niot/DM (%) N:ot/DM (%) N:ot/DM (%) Ntot/DM (%) N
(weighted average) (SEM) (-SEM) (+SEM)
PERSON A 10,35750 0,489933 9,86757 10,84743 20
PERSON B 11,05150 0,658527 10,39297 11,71003 20
P20s 0t/ DM (%) P205 t0t/DM (%) P205s tot/DM (%) P205s t0t/DM (%) N
(weighted average) (SEM) (-SEM) (+SEM)
PERSON A 10,03250 0,419340 9,613160 10,45184 20
PERSON B 10,33600 0,385525 9,950475 10,72152 20
K20t0t/DM (%) K20t0t/DM (%) K20t0t/DM (%) K20t0t/DM (%) N
(weighted average) (SEM) (-SEM) (+SEM)
PERSON A 11,86450 0,412322 11,45218 12,27682 20
PERSON B 11,46450 0,431574 11,03293 11,89607 20
Note: SEM — Standard Error of the Mean
Tukey's Honest Significant Difference (HSD) test
Sampler N:ot/DM (%) (weighted average) 1 2
PERSON A 10,35750 HkkE
PERSON B 11,05150 HkkE
Sampler P205t/DM (%) (weighted average) 1 2
PERSON A 10,03250 kK
PERSON B 10,33600 oAk
Sampler K20t0t/DM (%) (Wweighted average) 1 2
PERSON A 11,86450 HkkE
PERSON B 11,46450 kol
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(b) Ctot

50
45 |
40 +
35t
;\g 30 -
P I
S 25
=
=
S 20t
15 + - =
10 +
5 L
0 . :
PERSON A PERSON B
Sampler
Sampler Ciot/DM
P Ctot/DM (%) Ctot/DM ‘°(‘({A) Ciot/DM (%) N
H 0,
(weighted average) | (%) (SEM) (-SEM) (+SEM)
PERSON A 14,15650 0,534686 13,62181 14,69119 20
PERSON B 14,84500 0,704479 14,14052 15,54948 20
Note: SEM — Standard Error of the Mean
Tukey's Honest Significant Difference (HSD) test
Sampler Ciot/DM (%)
. 1 2
(weighted average)
PERSON A 14,15650 HokkE
PERSON B 14,84500 HokkE
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(c) cd

3.00
275 1
250 t

Cdiwot/ DM (mg/kg)
D 3 & 8 B

-
o
o

0,75 t

050 f

025t

0.00

PERSON A

PERSON B

Sampler

Sampler

Cd:ot/DM (mg/kg)
(weighted
average)

Cdot/DM (mg/kg)
(SEM)

Cdiot/DM (mg/kg)
(-SEM)

Cdiot/DM (mg/kg)
(+SEM)

PERSON A

2,448000 0,105172

2,342828

2,553172

20

PERSON B

2,467850 0,094616

2,373234

2,562466

20

Note: SEM — Standard Error of the Mean

Tukey's Honest Significant Difference (HSD) test

Sampler Cd:ot/DM (mg/kg)
: 1 2
(weighted average)
PERSON A 2,448000 A
PERSON B 2,467850 A
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(d) Cu

60
55
50 t
45 +
40 t
35t
30 t
25 t

Cuwot/ DM (mg/kg)

20 +
15 ¢

10

PERSON A

PERSON B

Sampler

Sampler

Cutot/DM
(mg/kg)
(weighted
average)

Cutot/DM

(mg/kg) (SEM)

Cutot/DM
(mg/kg) (-SEM)

cutot/ DM
(mg/kg) (+SEM)

PERSON A

15,51940

1,018770

14,50063

16,53817

20

PERSON B

17,06700

1,222056

15,84494

18,28906

20

Note: SEM — Standard

Error of the Mean

Tukey's Honest Significant Difference (HSD) test

Sampler Cutot/DM (mg/kg)
: 1 2
(weighted average)
PERSON A 15,51940 ok
PERSON B 17,06700 Frax
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(e) Zn

300
280 1
260
240 ¢
220 t
200 ¢
180
160
140
120 +
100 t
80 r
60
40 +
20 t

Zntot/ DM (mg/kg)

PERSON A

Sampler

PERSON B

Sampler

Zniot/DM (mg/kg)
(weighted average)

Zntot/DM
(mg/kg) (SEM)

Zntot/DM

(mg/kg)
(-SEM)

Zntot/DM
(mg/kg) (+SEM)

PERSON A

86,65150

5,266667

81,38483

91,9182

20

PERSON B

97,73700

6,476001

91,26100

104,2130

20

Note: SEM — Standard Error of the Mean

Tukey's Honest Significant Difference (HSD) test

Sampler Znt?t/DM (me/ke) 1 2
(weighted average)

PERSON A 86,65150 ol

PERSON B 97,73700 ok x
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10.3. Blend 2 —incremental samples
(a) N,P, K
20
18
16
14
12 ¢
+ =
& 10
8l
6 L
4l
2 L
0 i "
PERSON A PERSON B
Sampler
B N:iot/DM(%) EE P;0st0t/DM(%) B K010t/ DM (%)
Sampler Niot/DM (%) N:ot/DM (%) N:ot/DM (%) N:ot/DM (%) N
(weighted average) (SEM) (-SEM) (+SEM)
PERSON A 14,60200 0,363518 14,23848 14,96552 20
PERSON B 14,88200 0,326689 14,55531 15,20869 20
P20s tot/DM (%) P20s 10t/DM (%) P20s tot/DM (%) P20s5t/DM (%) | N
(weighted average) (SEM) (-SEM) (+SEM)
PERSON A 4,328000 0,289041 4,038959 4,617041 20
PERSON B 4,178500 0,253329 3,925171 4,431829 20
K20t0t/DM (%) K2010t/DM (%) K2010t/DM (%) K20t0t/DM (%) | N
(weighted average) (SEM) (-SEM) (+SEM)
PERSON A 11,21950 0,523483 10,69602 11,74298 20
PERSON B 11,00050 0,404512 10,59599 11,40501 20
Note: SEM — Standard Error of the Mean
Tukey's Honest Significant Difference (HSD) test
Sampler N:ot/DM (%) (weighted average) 1 2
PERSON A 14,60200 kK
PERSON B 14,88200 kK
Sampler P205tt/DM (%) (weighted average) 1 2
PERSON A 4,328000 kK
PERSON B 4,178500 HkkE
Sampler K20t0t/DM (%) (Wweighted average) 1 2
PERSON A 11,21950 HkkE
PERSON B 11,00050 kol
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(b) Ctot

50

45 t

40

35+
- 30}
&,
= 25}
(@]
™~
O
S 20 f

15

== =

10 +

6 L

0 . ;

PERSON A PERSON B
Sampler
Sampler Crot/DM (%) Ctot/DM Ct°(‘f/?M Ceot/DM (%) N
. o, (]
(weighted average) | (%) (SEM) (-SEM) (+SEM)

PERSON A 13,75350 0,354533 13,39897 14,10803 20
PERSON B 13,50800 0,237991 13,27001 13,74599 20

Note: SEM — Standard Error of the Mean

Tukey's Honest Significant Difference (HSD) test

Sampler Ciot/DM (%) 1 )
(weighted average)

PERSON A 13,75350 ok x

PERSON B 13,50800 HARK
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(c) cd

3.00
275 t
250 t
225 ¢
2,00 ¢
1,75 +
1.50 +

1,25

Cdtot/ DM (mg/kg)

1,00
0,75 t
0,50 f
025t

0.00

PERSON A

PERSON B

Sampler

Sampler

Cd:ot/DM (mg/kg)
(weighted average)

Cdiot/DM (mg/kg)
(SEm)

Cdtot/DM (mg/kg)
(-SEM)

Cdtot/DM
(mg/kg) (+SEM)

PERSON A

1,034470

0,071243

0,963227

1,105713

20

PERSON B

0,980355

0,061501

0,918854

1,041856

20

Note: SEM — Standard Error of the Mean

Tukey's Honest Significant Difference (HSD) test

Sampler Cdiot/DM  (mg/kg)
_ 1 2
(weighted average)
PERSON A 1,034470 orkk
PERSON B 0,980355 ok
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60

(d) Cu

55 t

50 t

45 +

40 t

35t

30 t

25 +

Cutot/ DM (mg/kg)

20 +

15 ¢

10

|

PERSON A

PERSON B

Sampler

Sampler

Cuior/DM
(mg/kg)
(weighted
average)

Cuit/DM
(mg/kg) (SEM)

Cutor/DM
(mg/kg) (-SEM)

Cuit/DM
(mg/kg) (+SEM)

PERSON A

7,708150

0,101028

7,607122

7,809178

20

PERSON B

7,205950

0,140573

7,065377

7,346523

20

Note: SEM — Standard Error of the Mean

Tukey's Honest Significant Difference (HSD) test

Sampler Cutot/DM (mg/kg)
¢ 1 2
(weighted average)
PERSON A 7,708150 A
PERSON B 7,205950 koK

48




(e) Zn

300
280 |
260 |
240 |
220 |
200 |
180 |
160 |
140 |
120 |
100 |
80 |
60 |
40 |
20 |

Zntot/ DM (mg/kg)

PERSON A

Sampler

PERSON B

Sampler

Znot/DM (mg/kg)
(weighted average)

Zniot/DM
(mg/kg) (SEM)

Znot/DM

(mg/kg)
(-SEM)

Znot/DM
(mg/kg) (+SEM)

PERSON A

52,17800

0,916342

51,26166

53,09434

20

PERSON B

50,48100

0,957510

49,52349

51,43851

20

Note: SEM — Standard Error of the Mean

Tukey's Honest Significant Difference (HSD) test

Sampler

Znyot/DM (mg/kg)
(weighted average)

1 2

PERSON A

52,17800

%k k sk k

PERSON B

50,48100

%k k sk k
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11. Static sampling — layers of a cone
11.1. Dried pelleted manure — incremental samples
(a) N,P, K
20
18 |
16
14 |
12 +
& 10t
8 L
6 L
4l
0 i i " i 1 "
Layer: MIDDLE Layer: MIDDLE
LOW UPPER LOW UPPER
Sampler: PERSON A Sampler: PERSON B
B Niot/DM(%) EH P;0s 10t/ DM(%) B K;Ou0r/DM(%)
Sampler Laver Ntot/DM (%) Nitot/DM (%) Nitot/DM (%) Nitot/DM (%) N
4 (weighted average) (SEM) (-SEM) (+SEM)
PERSON A LOW 2,536000 0,007333 2,528667 2,543333 10
PERSON A MIDDLE 2,571667 0,003073 2,568593 2,574740 6
PERSON A UPPER 2,557500 0,020966 2,536534 2,578466 4
PERSON B LOW 2,585000 0,010247 2,574753 2,595247 10
PERSON B MIDDLE 2,570000 0,012111 2,557889 2,582111 6
PERSON B UPPER 2,602500 0,009465 2,593035 2,611965 4
P205s t0t/DM (%) P20s t0t/DM (%) P20s t0t/DM (%) P20s t0t/DM (%) N
(weighted average) (SEM) (-SEM) (+SEM)
PERSON A LOW 2,968000 0,013482 2,954518 2,981482 10
PERSON A MIDDLE 2,996667 0,009545 2,987121 3,006212 6
PERSON A UPPER 2,972500 0,023936 2,948564 2,996436 4
PERSON B LOW 3,021000 0,016428 3,004572 3,037428 10
PERSON B MIDDLE 2,996667 0,014530 2,982137 3,011196 6
PERSON B UPPER 2,922500 0,020565 2,901935 2,943065 4
K20¢0t/DM (%) K20¢0t/DM (%) K2040t/DM (%) K2040t/DM (%) N
(weighted average) (SEM) (-SEM) (+SEM)
PERSON A LOW 5,341000 0,028184 5,312816 5,369184 10
PERSON A MIDDLE 5,375000 0,019451 5,355549 5,394451 6
PERSON A UPPER 5,390000 0,060139 5,329861 5,450139 4
PERSON B LOW 5,337000 0,021242 5,315758 5,358242 10
PERSON B MIDDLE 5,368333 0,029599 5,338734 5,397933 6
PERSON B UPPER 5,450000 0,030277 5,419723 5,480277 4

Note: SEM — Standard Error of the Mean
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Tukey's Honest Significant Difference (HSD) test

Sampler Layer N:iot/DM (%) (Weighted average) 1 2
PERSON A LOW 2,536000 Hokkx
PERSON A MIDDLE 2,571667 Hokkx Hokkx
PERSON A UPPER 2,557500 Hokkx Hokkx
PERSON B LOW 2,585000 Hokkx

PERSON B MIDDLE 2,570000 Hokkx Hokkx
PERSON B UPPER 2,602500 Hokkx

Sampler P20510t/DM (%) (weighted average) 1 2
PERSON A LOW 2,968000 Hokkx Hokkx
PERSON A MIDDLE 2,996667 Hokkx Hokkx
PERSON A UPPER 2,972500 Hokkx Hokkx
PERSON B LOW 3,021000 ok x
PERSON B MIDDLE 2,996667 ok x ok x
PERSON B UPPER 2,922500 ok x

Sampler K2040t/DM (%) (weighted average) 1 2
PERSON A LOW 5,341000 ok x

PERSON A MIDDLE 5,375000 koK

PERSON A UPPER 5,390000 Rk x

PERSON B LOW 5,337000 Rk x

PERSON B MIDDLE 5,368333 Rk x

PERSON B UPPER 5,450000 koK
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(b) ctot

50
45 |
40 +
35t
§ 30
2 25
(&)
>
Q
S 20t
15
10 +
5t
0 1 " 1
LOW MIDDLE UPPER
Layer
Il Sampler PERSONA  [El Sampler PERSON B
Ctot/DM (%) Ciot/DM Ctot/DM (%) Ciot/DM (%)
L N
Sampler ayer (weighted average) | (%) (SEM) (-SEM) (+SEM)
PERSON A LOW 42,56900 0,128551 42,44045 42,69755 10
PERSON A | MIDDLE 42,95333 0,198975 42,75436 43,15231 6
PERSON A | UPPER 42,89000 0,210119 42,67988 43,10012 4
PERSON B LOW 42,97200 0,195265 42,77673 43,16727 10
PERSON B | MIDDLE 42,96333 0,221083 42,74225 43,18442 6
PERSON B | UPPER 42,46250 0,096036 42,36646 42,55854 4
Note: SEM — Standard Error of the Mean
Tukey's Honest Significant Difference (HSD) test
Ctot/DM (%)
L 1
Sampler ayer (weighted average)
PERSON A LOW 42,56900 HokkE
PERSON A MIDDLE 42,95333 Hokkok
PERSON A UPPER 42,89000 Hokkok
PERSON B LOW 42,97200 Hokkk
PERSON B MIDDLE 42,96333 Hkkk
PERSON B UPPER 42,46250 Hkkk
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(c) cd

3.00
275
250
225t
w5 2.00;
<
w0 175
E
1.50 f
g
< 125¢
&
© L
S 1,00
0,75
050t
025
7] [
LOW MIDDLE UPPER
Layer
B Sampler PERSONA [[&] Sampler PERSON B
cdtot/DM cdtot/DM cdtot/DM cdtot/DM
(mg/kg) (mg/kg) (SEM) (mg/kg) (mg/kg)
Sampler | Layer (weighted (-SEM) (+SEM) N
average)
PERSON A LOW 0,190970 0,002554 0,188416 0,193524 10
PERSON A | MIDDLE 0,193717 0,002291 0,191425 0,196008 6
PERSON A | UPPER 0,191875 0,004016 0,187859 0,195891 4
PERSON B LOW 0,191140 0,002065 0,189075 0,193205 10
PERSON B | MIDDLE 0,190300 0,004538 0,185762 0,194838 6
PERSON B | UPPER 0,187150 0,005340 0,181810 0,192490 4
Note: SEM — Standard Error of the Mean
Tukey's Honest Significant Difference (HSD) test
sampler Layer Cdt.ot/DM (mg/kg) 1
(weighted average)
PERSON A LOW 0,190970 ol
PERSON A MIDDLE 0,193717 Hkkk
PERSON A UPPER 0,191875 HkkE
PERSON B LOW 0,191140 HkkE
PERSON B MIDDLE 0,190300 HkkE
PERSON B UPPER 0,187150 HkkE
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(d) Cu

60
55t
50
45
2 a0}
=
£ 35¢
= 30f
=
g 25}
S
O 20t
15
10 +
5 L
0 I 1 1
LOW MIDDLE UPPER
Layer
I Sampler PERSONA [ Sampler PERSON B
Cutot/DM Cutot/DM Cutot/DM Cutot/DM
(mg/kg) (mg/kg) (SEM) (mg/kg) (mg/kg)
Sampler | laver | (,eighted (-SEM) (+SEM) N
average)
PERSON A LOW 51,59000 0,228235 51,36177 51,81823 10
PERSON A | MIDDLE 51,56833 0,287558 51,28078 51,85589 6
PERSON A | UPPER 51,21750 0,213009 51,00449 51,43051 4
PERSON B LOW 52,31400 0,199884 52,11412 52,51388 10
PERSON B | MIDDLE 51,73833 0,203116 51,53522 51,94145 6
PERSON B | UPPER 50,58250 0,194481 50,38802 50,77698 4
Note: SEM — Standard Error of the Mean
Tukey's Honest Significant Difference (HSD) test
Layer Cuot/DM (mg/kg)
1 2
Sampler (weighted average)
PERSON A LOW 51,59000 oAk HA Ak
PERSON A MIDDLE 51,56833 oAk HA Ak
PERSON A UPPER 51,21750 ok ok ok x
PERSON B LOW 52,31400 ok x
PERSON B MIDDLE 51,73833 ok ok ok x
PERSON B UPPER 50,58250 ok ok
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(e) Zn

300 .
280 | o - ™
260
240
220
o 200
X
o5 180 |
é 160
P i
E 140
B 120
100 |
80
60
40 +
20
0 I 1 1
LOW MIDDLE UPPER
Layer
Sampler PERSONA |l Sampler PERSON B
Znet/DM Zniot/DM Znot/DM
Sampler | Layer (ms/ke) Zne/ DM (mg/kg) (mg/kg) N
(weighted (mg/kg) (SEM) (-SEM) (+SEM)
average)
PERSON A LOW 280,6300 1,176723 279,4533 281,8067 10
PERSON A | MIDDLE 284,1667 1,102018 283,0646 285,2687 6
PERSON A | UPPER 287,1750 2,277929 284,8971 289,4529 4
PERSON B LOW 286,0500 1,516813 284,5332 287,5668 10
PERSON B | MIDDLE 285,5333 1,573460 283,9599 287,1068 6
PERSON B | UPPER 284,0500 1,460879 282,5891 285,5109 4
Note: SEM — Standard Error of the Mean
Tukey's Honest Significant Difference (HSD) test
Layer Znot/DM (mg/kg)
| 1 2
Sampler (weighted average)
PERSON A LOW 280,6300 oAk
PERSON A MIDDLE 284,1667 HokkE Hok A
PERSON A UPPER 287,1750 ok ok ok x
PERSON B LOW 286,0500 ok x
PERSON B MIDDLE 285,5333 ok ok ok x
PERSON B UPPER 284,0500 ok ok ok x
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11.2.

Blend 1 — incremental samples

(@) N,P,K

20

18

16

14 |

12

%

10

=

LOW
Sampler: PERSON A

MIDDLE

UPPER

Layer:
LOW

MIDDLE
UPPER

Sampler: PERSON B
B N:iot/DM(%) EE P;0s510t/DM(%) B K;010/DM(%)

Sampler Layer Ntot/DM (%) Niot/DM (%) Niot/DM (%) Neot/DM (%) |

(weighted average) (SEM) (-SEM) (+SEM)
PERSON A LOW 8,69700 0,177520 8,51948 8,87452 10
PERSON A MIDDLE 10,88833 0,209562 10,67877 11,09790 6
PERSON A UPPER 13,71250 1,031660 12,68084 14,74416 4
PERSON B LOW 9,12800 0,181633 8,94637 9,30963 10
PERSON B MIDDLE 10,70000 0,190928 10,50907 10,89093 6
PERSON B UPPER 16,38750 0,870626 15,51687 17,25813 4
P20s tot/DM (%) P205 t0t/DM (%) P205 t0t/DM (%) P205s t0t/DM (%) N

(weighted average) (SEM) (-SEM) (+SEM)
PERSON A LOW 10,53200 0,470371 10,06163 11,00237 10
PERSON A MIDDLE 10,83167 0,412282 10,41939 11,24395 6
PERSON A UPPER 7,58500 0,979868 6,60513 8,56487 4
PERSON B LOW 10,96600 0,413885 10,55212 11,37988 10
PERSON B MIDDLE 10,99500 0,461077 10,53392 11,45608 6
PERSON B UPPER 7,77250 0,389816 7,38268 8,16232 4
K20tot/DM (%) K2010t/DM (%) K20+0t/DM (%) K20tot/DM (%) N

(weighted average) (SEM) (-SEM) (+SEM)
PERSON A LOW 13,08600 0,337541 12,74846 13,42354 10
PERSON A MIDDLE 11,53333 0,173852 11,35948 11,70719 6
PERSON A UPPER 9,30750 0,987888 8,31961 10,29539 4
PERSON B LOW 12,35900 0,440740 11,91826 12,79974 10
PERSON B MIDDLE 11,83667 0,536157 11,30051 12,37282 6
PERSON B UPPER 8,67000 0,619233 8,05077 9,28923 4

Note: SEM — Standard Error of the Mean
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Tukey's Honest Significant Difference (HSD) test

Sampler Layer Nit/DM (%) (weighted average) 1 2 3 4
PERSON A LOW 8,69700 koK

PERSON A MIDDLE 10,88833 Hokkok

PERSON A UPPER 13,71250 koK

PERSON B LOW 9,12800 koK

PERSON B MIDDLE 10,70000 Hokkok

PERSON B UPPER 16,38750 ok k
Sampler Layer P20s 10t/DM (%) (Weighted average) 1 2 3 4
PERSON A LOW 10,53200 koK

PERSON A MIDDLE 10,83167 koK

PERSON A UPPER 7,58500 Hokkok

PERSON B LOW 10,96600 koK

PERSON B MIDDLE 10,99500 HokE

PERSON B UPPER 7,77250 Hkkk

Sampler Layer K2010t/DM (%) (Wweighted average) 1 2 3 4
PERSON A LOW 13,08600 Kok Ex

PERSON A MIDDLE 11,53333 HokEx Hokkx

PERSON A UPPER 9,30750 Hokkk Hokkx

PERSON B LOW 12,35900 Kok A

PERSON B MIDDLE 11,83667 Hokk ok

PERSON B UPPER 8,67000 HokkE
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(b) Ctot

50
45
40 +
35t
§ 30 +
g 25
e~ |
=)
S 20+
15 e E = %
10 +
5 L
0 I 1
LOW MIDDLE UPPER
Layer
Il Sampler PERSON A B Sampler PERSON B
Ctot/DM (%) Ctot/DM Ctot/DM (%) Ctot/DM (%)
Sampler Layer (weighted average) | (%) (SEM) (-SEM) (+SEM) N
PERSON A LOW 14,96700 0,832849 14,13415 15,79985 10
PERSON A | MIDDLE 14,17833 0,828064 13,35027 15,00640 6
PERSON A | UPPER 12,09750 0,419312 11,67819 12,51681 4
PERSON B LOW 15,93200 0,984557 14,94744 16,91656 10
PERSON B | MIDDLE 15,02000 1,288919 13,73108 16,30892 6
PERSONB | UPPER 11,86500 0,576520 11,28848 12,44152 4
Note: SEM — Standard Error of the Mean
Tukey's Honest Significant Difference (HSD) test
Ciot/DM (%)
Sampler Layer (weighted average) 1
PERSON A LOW 14,96700 Hkkk
PERSON A MIDDLE 14,17833 Hkkk
PERSON A UPPER 12,09750 Hkkk
PERSON B LOW 15,93200 oAk
PERSON B MIDDLE 15,02000 kil
PERSON B UPPER 11,86500 ok Ak
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(c) cd

3,00
2,75 % %
250 i o %
225
200 | il
> -
1,75 |
? I
s 150
o
~ 125}
2
S 100t
0,75
050 t
025+t
0,00 : - -
LOW MIDDLE UPPER
Layer
B Sampler PERSONA  [[&] Sampler PERSON B
Py Cdit/DM Cdi/DM
Sampler | Layer (\fvtig/:tge) p (mc;';:t{?;ﬁm) (mg/kg) (mg/kg) N
& E/X8 (-SEM) (+SEM)
average)
PERSON A LOW 2,558500 0,129590 2,428910 2,688090 10
PERSON A | MIDDLE 2,656167 0,101546 2,554621 2,757713 6
PERSON A | UPPER 1,859500 0,226390 1,633110 2,085890 4
PERSON B LOW 2,627300 0,109791 2,517509 2,737091 10
PERSON B | MIDDLE 2,613000 0,104929 2,508071 2,717929 6
PERSON B | UPPER 1,851500 0,084893 1,766607 1,936393 4
Note: SEM — Standard Error of the Mean
Tukey's Honest Significant Difference (HSD) test
Cdot/DM (mg/kg)
Sampler Layer (weighted average) 1 2
PERSON A LOW 2,558500 Hkkk
PERSON A MIDDLE 2,656167 Hkkk
PERSON A UPPER 1,859500 HokEx
PERSON B LOW 2,627300 HARk
PERSON B MIDDLE 2,613000 HkkE
PERSON B UPPER 1,851500 HokE X
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(d) Cu
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LOW MIDDLE UPPER
Layer
B Sampler PERSONA [l Sampler PERSON B
Cutor/ DM Cuiot/DM Cuiot/DM
Sampler | Layer (‘fvn;?/ :fe) q (mc;‘;:t{ I()SI\:M) (mg/kg) (mg/kg) N
& E/X8 (-SEM) (+SEM)
average)
PERSON A LOW 18,76200 1,206651 17,55535 19,96865 10
PERSON A | MIDDLE 13,77333 0,705477 13,06786 14,47881 6
PERSON A | UPPER 10,03200 0,615371 9,41663 10,64737 4
PERSON B LOW 19,66800 1,626890 18,04111 21,29489 10
PERSON B | MIDDLE 17,41000 1,163263 16,24674 18,57326 6
PERSONB | UPPER 10,05000 1,395960 8,65404 11,44596 4
Note: SEM — Standard Error of the Mean
Tukey's Honest Significant Difference (HSD) test
Cuiot/DM (mg/kg)
1 2
Sampler Layer (weighted average) 3
PERSON A LOW 18,76200 HA Ak HA Ak
PERSON A MIDDLE 13,77333 HokkE Hok A
PERSON A UPPER 10,03200 oAk
PERSON B LOW 19,66800 *AkA
PERSON B MIDDLE 17,41000 HokE X HokE X
PERSON B UPPER 10,05000 HkkE
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(e) Zn
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LOW MIDDLE UPPER
Layer
[[@] Sampler PERSONA  [IE] Sampler PERSON B
Znet/DM Zniot/DM Znot/DM
Sampler | Layer (me/ke) ZNiot/ DM (mg/kg) (mg/kg) N
(weighted (mg/kg) (SEM) (-SEM) (+SEM)
average)
PERSON A LOW 101,5380 7,24925 94,28875 108,7873 10
PERSON A | MIDDLE 78,7367 4,31776 74,41891 83,0544 6
PERSON A | UPPER 61,3075 2,74157 58,56593 64,0491 4
PERSON B LOW 109,0000 9,14713 99,85287 118,1471 10
PERSON B | MIDDLE 90,9333 9,94387 80,98947 100,8772 6
PERSON B | UPPER 79,7850 14,73251 65,05249 94,5175 4
Note: SEM — Standard Error of the Mean
Tukey's Honest Significant Difference (HSD) test
Zniot/DM (mg/kg)
1 2
Sampler Layer (weighted average)
PERSON A LOW 101,5380 oAk HoA Ak
PERSON A MIDDLE 78,7367 HokkE Kok A
PERSON A UPPER 61,3075 oAk
PERSON B LOW 109,0000 oAk
PERSON B MIDDLE 90,9333 HkkE HokE X
PERSON B UPPER 79,7850 HkkE HokE X
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11.3. Blend 2 —incremental samples
(a) N,P, K
20
18 |
16 2 = ﬁ
14 § %
12} % i
& 10+ [ E
8r { &
6 L
4t
2t
0 " "
Layer: MIDDLE Layer: MIDDLE
LOW UPPER LOW UPPER
Material: PERSON A Material: PERSON B
B Niot/DM(%) B P20st0t/DM(%) B K;010t/DM(%)
Niot/DM (%) Niot/DM (%) Niot/DM (%) Niot/DM (%)
Sampler Layer (weighted average) (SEM) (-SEM) (+SEM) N
PERSON A LOW 13,51600 0,506564 13,00944 14,02256 10
PERSON A MIDDLE 15,72000 0,324438 15,39556 16,04444 6
PERSON A UPPER 15,64000 0,173061 15,46694 15,81306 4
PERSON B LOW 14,22000 0,566908 13,65309 14,78691 10
PERSON B MIDDLE 15,38167 0,210799 15,17087 15,59247 6
PERSON B UPPER 15,78750 0,307933 15,47957 16,09543 4
P205s tot/DM (%) P205 t0t/DM (%) P205 t0t/DM (%) P205s t0t/DM (%)
Sampler Layer (weighted average) (SEM) (-SEM) (+SEM) N
PERSON A LOW 5,113000 0,415168 4,697832 5,528168 10
PERSON A MIDDLE 3,755000 0,286807 3,468193 4,041807 6
PERSON A UPPER 3,225000 0,252933 2,972067 3,477933 4
PERSON B LOW 4,541000 0,461231 4,079769 5,002231 10
PERSON B MIDDLE 4,090000 0,201031 3,888969 4,291031 6
PERSON B UPPER 3,405000 0,151079 3,253921 3,556079 4
K20tot/DM (%) K20¢0t/DM (%) K2040t/DM (%) K2040t/DM (%)
Sampler Layer (weighted average) (SEM) (-SEM) (+SEM) N
PERSON A LOW 13,02600 0,366585 12,65941 13,39259 10
PERSON A MIDDLE 10,05000 0,744240 9,30576 10,79424 6
PERSON A UPPER 8,45750 0,582099 7,87540 9,03960 4
PERSON B LOW 12,30200 0,362433 11,93957 12,66443 10
PERSON B MIDDLE 10,52000 0,426708 10,09329 10,94671 6
PERSON B UPPER 8,46750 0,274784 8,19272 8,74228 4

Note: SEM — Standard Error of the Mean
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Tukey's Honest Significant Difference (HSD) test

Sampler Layer Nit/DM (%) (weighted average) 1 2 3
PERSON A LOW 13,51600 koK

PERSON A MIDDLE 15,72000 Hokkok

PERSON A UPPER 15,64000 koK Hokkok

PERSON B LOW 14,22000 koK Hokkok

PERSON B MIDDLE 15,38167 koK Hokkok

PERSON B UPPER 15,78750 koK Hokkok

Sampler Layer P20s0t/DM (%) (weighted average) 1 2 3
PERSON A LOW 5,113000 koK

PERSON A MIDDLE 3,755000 HokEx

PERSON A UPPER 3,225000 HokE

PERSON B LOW 4,541000 HokE

PERSON B MIDDLE 4,090000 HokE

PERSON B UPPER 3,405000 HokE

Sampler Layer K204t0t/DM (%) (weighted average) 1 2 3
PERSON A LOW 13,02600 Hokkx
PERSON A MIDDLE 10,05000 Hok A

PERSON A UPPER 8,45750 Hokkx

PERSON B LOW 12,30200 HokkE Hokkx
PERSON B MIDDLE 10,52000 HokEx HokkE

PERSON B UPPER 8,46750 Hok A

63




(b) Ctot
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LOW MIDDLE UPPER
Layer
8l Material PERSON A B Material PERSON B
Ctot/DM (%) Ciot/DM Ctot/DM (%) Ctot/DM (%)
N
Sampler Layer (weighted average) | (%) (SEM) (-SEM) (+SEM)
PERSON A LOW 13,36400 0,423866 12,94013 13,78787 10
PERSON A | MIDDLE 14,09167 0,717288 13,37438 14,80896 6
PERSON A | UPPER 14,22000 1,044230 13,17577 15,26423 4
PERSON B LOW 13,05500 0,281809 12,77319 13,33681 10
PERSON B | MIDDLE 14,18833 0,466072 13,72226 14,65440 6
PERSON B | UPPER 13,62000 0,498297 13,12170 14,11830 4
Note: SEM — Standard Error of the Mean
Tukey's Honest Significant Difference (HSD) test
Ctot/DM (%)
L 1
Sampler ayer (weighted average)
PERSON A LOW 13,36400 HkkE
PERSON A MIDDLE 14,09167 HkkE
PERSON A UPPER 14,22000 HokkE
PERSON B LOW 13,05500 Hokkok
PERSON B MIDDLE 14,18833 Hkkk
PERSON B UPPER 13,62000 Hokkk
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(c) cd
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LOW MIDDLE UPPER
Layer
[ Material PERSON A [] Material PERSON B
Cdiot/DM
Cdiot/DM Cdiot/DM
Sampler | Llayer (‘fvn;;g/:fe) q (mc;jlt(m{l();\gm) (n:gt; kg) (n‘tlgt; kg) N
& E/X8 (-SEM) (+SEM)
average)
PERSON A LOW 1,227110 0,099679 1,127431 1,326789 10
PERSON A | MIDDLE 0,894817 0,079016 0,815801 0,973833 6
PERSON A | UPPER 0,762350 0,072366 0,689984 0,834716 4
PERSON B LOW 1,064890 0,112694 0,952196 1,177584 10
PERSON B | MIDDLE 0,959633 0,050208 0,909425 1,009842 6
PERSON B | UPPER 0,800100 0,034995 0,765105 0,835095 4
Note: SEM — Standard Error of the Mean
Tukey's Honest Significant Difference (HSD) test
Cdot/DM (mg/kg)
Sampler Layer (weighted average) 1 2
PERSON A LOW 1,22711 ol
PERSON A MIDDLE 0,89482 Hkkk
PERSON A UPPER 0,76235 HkkE
PERSON B LOW 1,06489 HkkE
PERSON B MIDDLE 0,95963 HkkE
PERSON B UPPER 0,80010 HkkE
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(d) Cu

60
55
50
45 |
80 40 ¢+
o
£ 35 F
= 30+t
(]
~
3 25
>
O 20+
15
10 +
0 i 1 i
LOW MIDDLE UPPER
Layer
B Material PERSON A & Material PERSON B
Cutor/ DM Cutot/DM Cuiot/DM
Sampler | Layer (‘fvn;?/ I:('fe) q (mc;‘lt:‘{ I(JSIYEIM) (mg/kg) (mg/kg) N
& 8/%8 (-SEM) (+SEM)
average)
PERSON A LOW 7,439600 0,107569 7,332031 7,547169 10
PERSON A | MIDDLE 7,855333 0,178269 7,677064 8,033603 6
PERSON A | UPPER 8,158750 0,135537 8,023213 8,294287 4
PERSON B LOW 6,790600 0,161072 6,629528 6,951672 10
PERSON B | MIDDLE 7,415000 0,147438 7,267562 7,562438 6
PERSON B UPPER 7,930750 0,190004 7,740746 8,120754 4
Note: SEM — Standard Error of the Mean
Tukey's Honest Significant Difference (HSD) test
Cuiot/DM (mg/kg)
1 2
Sampler Layer (weighted average)
PERSON A LOW 7,439600 HokkE
PERSON A MIDDLE 7,855333 HkkE
PERSON A UPPER 8,158750 Hokkok
PERSON B LOW 6,790600 koK
PERSON B MIDDLE 7,415000 Hokkok koK
PERSON B UPPER 7,930750 Hokkok
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(e) Zn
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LOW MIDDLE UPPER
Layer
81 Material PERSON A & Material PERSON B
Zntct/ DM ZNiot/DM ZNiot/DM
Sampler Layer (me/ke) ZNtat/ DM (mg/kg) (mg/kg) N
(weighted (mg/kg) (SEM) (-SEM) (+SEM)
average)
PERSON A LOW 51,34500 0,979729 50,36527 52,32473 10
PERSON A | MIDDLE 52,33167 1,654314 50,67735 53,98598 6
PERSON A | UPPER 54,03000 3,288726 50,74127 57,31873 4
PERSON B LOW 47,89700 0,922815 46,97419 48,81981 10
PERSON B | MIDDLE 54,07167 1,760966 52,31070 55,83263 6
PERSON B | UPPER 51,55500 1,580593 49,97441 53,13559 4
Note: SEM — Standard Error of the Mean
Tukey's Honest Significant Difference (HSD) test
Znot/DM (mg/kg)
Sampler Layer (weighted average) 1 2
PERSON A LOW 51,34500 Hkkk HokEx
PERSON A MIDDLE 52,33167 Hkkk HokEx
PERSON A UPPER 54,03000 HkkE HokE X
PERSON B LOW 47,89700 HkkE
PERSON B MIDDLE 54,07167 HokE X
PERSON B UPPER 51,55500 HkkE HokE X
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Conclusion

The hypothesis was that when sampling homogeneous/uniform materials (here represented by dried
pelleted manure) there would be no statistically significant difference when sampling by the dynamic
method (from a conveyor belt) or the static method (from a static heap). On the contrary, when
sampling heterogeneous materials (here represented by organomineral fertilizers/blends 1 + 2)
consisting of particles of different shapes and sizes, the effect of separation of particles from different
layers of a static heap would occur - similar to that of mineral fertilizers. Both assumptions were
confirmed in experimental tests and subsequent statistical evaluation.

In general, sampling by the dynamic method is considered the most reliable way to obtain
representative fertilizer samples - for both uniform and heterogeneous material.

Although there were some deviations between the results obtained by two different samplers (each
way of sampling; both uniform and heterogeneous material), they were not statistically significant.

Comparable results were obtained by sampling the uniform material by the dynamic and static
methods. It can therefore be generally stated that uniform organic materials can be reliably sampled
also from a static heap. The basic assumption is that the material consists of particles of the same
shape and size. This principle can logically be extrapolated to organomineral fertilizers, assuming that
each physical unit shall contain organic carbon (C org) and all the nutrients in their declared content.
A physical unit refers to one of the component pieces of a product, such as granules or pellets (see
FPR).

On the other hand, it was confirmed that when sampling fertilizers consisting of particles of different
shapes and sizes, the effect of particle separation from different layers of the static heap occured.
There were statistically significant differences both when comparing the individual layers of the heaps
with each other, and also in the re-mixed final samples (obtained from incremental samples from the
static heaps) when compared with the final samples obtained by the dynamic method.

Recommendation

In view of the above statistical evaluation and conclusions, the project leader proposes the following.
Part 5 of EN 1482 (sampling of organic and organo-mineral fertilizers) will not be necessary; instead,
the existing standard will be amended and revised. Part 1 will remain unchanged as it applies to
fertilizer in general (including inorganic, organic and organo-mineral fertilizers). The scope of the part
3 will be changed to include sampling of uniform organic fertilizers and uniform organomineral
fertilizers. There might be two options (see proposed change of the part 3 in the track change mode):

Option A

This document is applicable to the sampling of the felewing-solid inerganicrfertilizers and liming
materials supplied or ready for supply, and stored in static heaps:

— Single autrientingredient fertilizers,
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— Uniform compound esmplex—fertilizers,

— Organomineral fertilizers where each physical unit contains organic carbon (Corg) and all the
nutrients in their declared content. A physical unit refers to one of the component pieces of a
product, such as granules or pellets.

— Milled, granulated or dredged liming materials,

— Any other products, found suitable for sampling by the method described in this part of the
standard, i.e. uniform and non-segregating products.

- This document is not applicable to the products which have tendency to segregation when
stored in a static heap.

This document is applicable to the sampling of solid fertilizers and liming materials that have an

uniform composition and do not have tendency to segregation.

Both option A and B should cover also static way of sampling of uniform organic fertilizers and uniform
organomineral fertilizers but the project leader prefers and recommends Option A.

WG 1 is requested to kindly consider and discuss this interim report and the proposed solution. After
its approval, further appropriate steps regarding the amendment of Part 3 of EN 1482 should follow
(Enquiry, Formal vote etc.).

Jaroslav Houcek, project leader

Prague, 9*" June 2025
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