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Sampling Challenges

* Rising costs
* Impartiality
 Time

« Labour

« Complexity
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Rising Costs

Can we afford to
ignore sampling if it
affects production
and future income?

Fertilizer Prices-FOB (Monthly)

Zoom 6m 1y YTD 5y 10y Al

— Phosphate Rock (Morocco) — Urea (Black Sea) -~ Potash (Canada) DAP (US Gulf)
To compare individual fertilizer prices year by year click here for Potash, DAP, Urea, and Phosphate Rock
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Impartiality

 Reputation,
experience and
position

« Agree on method

« OrD.LY.
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Time and Labour

« Use scouts
 Pool labour as a team
* The right tools and transport
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Complexity

* Practically it’s about sampling
number and location

* First step - plan sampling
areas or zones to minimise
variation (sampling error)
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Complexity

“The accuracy with which soil test results
reflect the true condition of soils in the
field is more dependent on the way in
which the sample is collected and handled
rather than on error associated with the
laboratory analysis.”- Soil Sampling and
Methods of Analysis (2nd ed.)
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Soil

« Zone by: irrigation system
 lIrrigation block, isobaric

pressures and type of
emitter
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Soil

Zone by:

e Crop

e Cultivar

* Plant age
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Soil

« Zone by: slope and altitude

* Drainage, nutrient retention,
organic matter levels and
soil redox conditions
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- Typical
SOI I Soil Texture CEC (meq/

100 g soil)
« Zone by: solil texture Sands 3-5
Loams 10-15
Silt loams 15-25

Clay and clay 20-50

loams

Organic soils 50-100
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« Zone by: organic material —
¢ OrgC% X 1.72 = OM% ; X SOC cczncentra:ion (g l:g-1) -
. 20000 gal/ac = 187000 I/ha VAN PR PN AN TN AN AN
« SOC 0.1% to 0.5% ~

- ) E’ () / increase in organic
+5 cmo|+lkg on SIIt Ioam Bea & 1A)mattercan result in up to
D}

52 gallons of available soil
o 20'000 water per acre*

*USDA-NRCS
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Soil

« Zone by: row
orientation or
aspect

* Organic matter
breakdown,
drainage
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Soil

« Zone by:
management
practices
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Soil

Zone by: soil colour

Soil colour is not
always an indicator
of differing soil
properties, but it
can be
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|
VERY DARK
BROWN

CHOCOLATE DARK GREY

VERY DARK
RED

INCREASING CARBON CONTENT

DARK BLUISH & : o LIGHT
GREY ' BLUISH GREY
y DARK RED

LIGHT GREENISH
GREY

INCREASING WATERLOGGING
(REDUCING CONDITIONS)
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Soil

 Take samples at
same time of year

« P&S released more
during dry summer
conditions

 pH and rainfall
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Soil .

 Taupo ash soil - paddock ‘3

24
Me
10
9]
10
9
K ¥
7
6
5
55
pH 54

Ca

-

Menth of year
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Soil

« Zone size and number of
subsamples

« Commonly 10-20 on 4-6ha

« Test: do a number of
samples in an area

e Meetis weet
e Check RSD/CV

Low accuracy
Low precision

Low accuracy
High precision

High accuracy
Low precision

High accuracy
High precision
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| e Meet is weet

Soi

z)?

O C
N -1

8 = sample standard deviation
N = the number of observations
i = the observed values of a sample item

a = the mean value of the observations

Coefficient of Standard Deviation (s)

Variation (CV)

Sample Mean (X)
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TABLE 1.2 Variability of Soil Properties
Coefficient of variation

Moderate High Very high
Low (CV <15%) (CV 15%-35%) (CV 35%-75%) (CV 75%-150%)
Soil hue and value® Sand content” Solum thickness® Nitrous oxide flux®
pH? Clay content® Exchangeable Electrical conductivity”
Ca, Mg, K*

A horizon CEC? Soil nitrate N” Saturated hydraulic
conductivity”

Thickness® % BS? Soil-available P" Solute dispersion
coefficient”

Silt content” CaCOj; equivalent® Soil-available K”

Porosity” Crop yield®

Bulk density® Soil organic C"

?  Adapted from Wilding, L.P. and Drees, L.R., in L.P. Wilding, N.E. Smeck, and G.F. Hall, (Eds.),
Pedogenesis and Soil Taxonomy. I. Concepts and Interactions, Elsevier Science Publishing,
New York, 1983, 83-116.

b Adapted from Mulla, D.J. and McBratney, A.B., in M.E. Sumner (Ed.), Handbook of Soil
Science, CRC Press, Boca Raton, Florida, 2000, A321-A352.
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mg/kg or ppm % mS/cm
Sample P K Ca Mg Na B S OrgC EC
9 56
8 48 55 321 47 17 0.12 12 0.22 0.162
7 43 53 300 45 20 0.13 13 0.12 0.148
6 41 45 261 a1 20 0.12 13 0.13 0.136
5 35 38 236 37 17 0.11 10 0.27 0.114
4 60 75 39 60 25 012 | 15 | 029 0.284
3 45 65 318 52 27 0.11 14 0.27 0.181
2 37 62 262 46 2 <0.10 13 0.29 0.159
1
sD 43459  33.733  159.139  30.545  4.512 0.037 2.489 0.137 0.255
Mean 61778 66778 374222 61667  22.889  0.135 13.778  0.288 0.272
RSD 70% 51% 43% 50% 20% 27% 18% 48%
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mg/kg or ppm % mS/cm
Sample P K Ca Mg Na B S OrgC EC
9 74 56 584 103 29 0.15 15 0.47 0.342
8 48 55 321 47 17 0.12 12 0.22 0.162
7 43 53 300 45 20 | 013 @ 13 0.12 0.148
6 41 45 261 a1 20 0.12 13 0.13 0.136
5 35 38 236 37 17 0.11 10 0.27 0.114
4 25 012 15 02 0284 |
3 45 65 318 52 0.11 14 0.27 0.181
2 37 62 262 46 24 <0.10 13 029 0159
1 173 152 694 124 27 0.22 19 0.53 0.923
sD 8.295 12469  52.083  7.471 3.952 0.008 1.574 0.074 0.055
Mean 44143 56143 298571  46.857 21429  0.118 12.857  0.227 0.169
RSD 19% 22% 17% 16% 18% | 6% 12% 32% 32%
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mg/kg or ppm % mS/cm
Sample P K Ca Mg Na B S OrgC EC
9 74 56 584 103 29 0.15 15 0.47 0.342

48 55 321 47 17 0.12 12 0.22 0.162
43 53 300 45 20 | 013 @ 13 0.12 0.148
41 45 261 41 20 0.12 13 0.13 0.136

37 0.11 10 0.27 0.114
012 15 029 0284 |
45 65 318 52 0.11 14 0.27 0.181
37 62 262 46 24 <0.10 13 029 0159
173 152 694 124 27 0.22 19 0.53 0.923
44143 56143 298571  46.857 21429 0118  12.857  0.227 0.169
46500  59.250  309.000  48.500 21500  0.120 13.250  0.233 0.185
% difference 5% 6% 3% 4% 0% 1% 3% 2% 10%
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Soil

Procedure:
 Use a soil auger or a shovel
- Zigzag, grid, transect pattern or at specific marker trees
« 30cm depth in root zone with the top 10cm of soil discarded
 Don’t sample fertiliser granules, don’t use fertiliser bags
« Combine subsamples in plastic (not metal) bucket and mix
« Remove debris and place 5009 in labeled bag
« Don’t expose samples to moist or hot conditions and transport to lab
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Brady, N.C., Weil, R.R. and Weil, R.R., 2008. The nature and properties of soils (Vol. 13, pp. 662-710). Upper Saddle River, NJ: Prentice Hall:
Carter, M.R., & Gregorich, E.G. (Eds.). (2007). Soil Sampling and Methods of Analysis (2nd ed.). CRC Press. https://doi.org/10.1201/978142000527 1

Jarecki, Marek & Lal, Raftan & James, Randy. (2005). Crop management effects on soil carbon sequestration on selected farmers’ fields in northeastern
Ohio. Soil & TillageiResearch - SOIL TILL RES. 81. 265-276. 10.1016/j.still.2004.09.013. https://ohioline.osu.edu/factsheet/anr-81

https://vro.agriculture.vic.gov.au/dpi/vro/vrosite.nsf/pages/soilhealth_prac_soil_coleur_pdf/$FILE/PracNote_Colour.pdf
www.amis-outlook:org/indicators/outside/fertilizer/en/
www.hill-labs.co.nz
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