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The 4Rs of Nutrient Management _ﬁ}_
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Soil Testing
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Sampling (Sample collection )

Laboratory analysis (Correlation)

Interpretation of results (Calibration)

Fertilizer Recommendations (Recommendation)




Sampling Errors
_—

O Variability can be either natural or man-made

 Natural variability in nutrient levels is:
o Due to ongoing soil forming processes

o Characterized by soil properties such as solil texture,
mineralogy, depth, drainage, slope, and landscape location.

*Examples:

*There are often major differences in nutrient concentrations with depth due to
horizonation of the soil profile.

«Sandy-textured soils have a lower cation exchange capacity (CEC) and will hold
fewer cations such as calcium (Ca), magnesium (Mg), and potassium (K).



Sampling Errors I
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oMan-made variability in nutrient
levels is usually due to farming
practices.

oThe most obvious source of man-
made variation in soil nutrients iIs the
uneven application of nutrients as
fertilizers or manures.

oUneven application may be:

1.Intentional: banded fertilizer or injected
manure.

2.Unintentional: improper adjustment or
operation of application equipment.




Soil Testing-Sampling

o Each management area
should be sampled
separately

Old fence
line

Soil
boundary

o 5-20 soil samples should
take (depending on the size)

o Combine these subsamples
from one management area
Into one sample bag to
account for the range of
characteristics in that site.




Soil Testing-Sampling @
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* Field Composite

o Sampling representing the mean
concentration of the field

« Stratified/Zone Composite

o Separate samples based on
known or expected field variability

» Grid
o Samples taken based on pre-
determined pattern and spacing



How deep should the samples be taken?

o Each soil sample should be taken
to the same depth

Notill and
pasture-2 7 (for
pH monitoring

oY) Cropland and
pasture- 8"

(fertility sample 5:I PENT-
— 177

o The most common soil test for H \
nitrogen is the pre-sidedress soil H
nitrate test (PSNT) for corn. The

recommended sampling depth for
this test is 30 cm.

o The plow layer (top 15-25 cm) is
sampled for P, K, Ca, Mg,
micronutrients, pH, and lime
testing.




Soil Testing-Sampling @
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o Nitrate, ammonium, or any microbial traits in samples
should be kept cold (ideally ~4C) until they arrive at
the testing laboratory.

o Seasonal influences. It is a good if soil sample
takes in the early fall or in the early spring.




Laboratory Analysis (Correlation)

Two types of tests for soll fertility are run
routinely:

= Soil tests for properties such as pH and CEC are

direct measures or estimates of soil properties
that affect the fertility of the soail.

= Other soil tests (for example, those for P, K, Ca, Mg,

and micronutrients) use extractants to assess the
amount of each nutrient that is related to the plant-
availability of that nutrient.

« Soil testing is also used in environmental
management to reduce non-point source pollution
from agriculture. For example, P soil tests are used in
the Phosphorus Index.




Laboratory Analysis (Correlation)
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Laboratory Analysis (Correlation) ¢ v

Phosphorus Potassium
| [T
Bray 1 Ammonium Acetate
Mehiich-] Modified Morgan
Mehlich 3 ]

Modified Kelowna SodiunAcstate
Modified Morgan Mehlich 1 or Mehlich 3

Sodium-Bicarbonate (Olsen)




Laboratory Analysis I
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Laboratory Analysis "

HCO, | CI Na* Mg?* | Ca? oH SAR EC,

~—

meq/l) dS/m

3 11 1.3 1.1 2.5 7.5 1 0.52 1




Laboratory Analysis %
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Laboratory Analysis v
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Lab v opes| pH Ec | sp [TN.V[ 0.C | Ssand] Silt [ Clay| N P | K| Fe|Mn] Zn | cul B Texture
No dS/m % mglkg

2767 7 81 | 1.1 065 | 39 | 44 | 17 208 | 161 | 374 | 8 | 304 | 158 | 33 | loam
2768 7 8 | 097 058 | 46 | 38 | 16 16.8 | 175 | 416 | 558 | 442 | 1.26 | 27 | loam
2769 7 81 | 1.06 0.65| 29 | 54 | 17 268 | 273 | 314 | 6.68 | 226 | 1.94 | 6.1 [ Siltloam
2770 7 8 | 1.06 062 | 34 | 46 | 20 202 | 242 | 342 | 638 | 252 | 1.38 | 48 | loam




Laboratory Analysis (Correlation)
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Interpretation of Results (Calibration) <4
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Interpretation of Results (Calibration)
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Interpretation of Results \
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>50 25-50 12-25 5-12 <5 12 P
>400 250-400 150-250 50-150 <50 250 K
>6 3-6 1-3 0.5-1 <0.5 1 Zn
>25 16-25 10-16 5-10 <5 10 Fe
>30 12-30 8-12 4-8 <4 8 Mn
>2.5 1.2-2.5 0.8-1.2 0.3-0.8 <0.3 0.8 Cu

>2 1.2-2 0.7-1.2 0.4-0.7 <0.3 1 B
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Fertilizer Recommendations < v
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High Soil Test Level

High — Soil Test Value where probability of response /—_r-

to additional fertilizer is small (less than 10 percent)

Medium — Soil Test Value where probability of
response to additional fertilizer is moderate ( 50 per-
cent)

Percent of Yield

Low — Soil Test Vaiue where probability of response to

|
|
i
|
|
i
l
additional fertilizer is good (90 percent or greater) :

]
Fertilizer Nutrient Applied




Fertilizer Recommendations @
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Fertilizer Recommendations
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Critical level Maintenance limit

Bulrip M aintenance
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Nutrient Recommendation Rate

SoilTestLevel
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Nitrogen Recommendation-Rate Q
—

Wheat requirement for applied urea (kg/ha) at soil OC < 0.5%

>
Cimate L3 | 4 | 5 | 6 [ 27 |
Yield (t/ha)
Temperate 240 290 340 380 420
Cold 210 260 310 350 390

Hot & Dry 260 310 360 400 430
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Lab sla o led | pH EC SP |TNVY O.C Si\ndl Silt [ clay | N P K Fe [ Mn | zn | cu | B /Textura
No dS/m % mg/kg
2767 77 | 11 180 |\ 15 / 014 | 6.7 | 320 3 6 05 | 1.2 1 \LS/
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Lab |y s| pH {/EC\ SP_ [TNVFOC S:;mdl Silt [ Clay | N P | K | Fe M | 2Zn] Cul B | roiure
No dS/m % mg/kg
2768 75 \\12 2 220 \ 15 4

SAR?

Nt?
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Lab |, o s pu | EC |-SP [TNV] O.C |Si1nd| Silt [ Clay [ N P | K [ Fe | M | Zn ] cul B | ;e
No dS/m % mg/kg
2769 81 | 25 22.0 | 055 0.05 | 25 | 110 SL
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Lab daojad | pH EC [ sp [TNV] OC |Sz;md| Silt [ Clay [ N P | K [ Fe [ Mn| zn | cu [ B Texture
No dS/m %o mg/kg
2770 751 | 105 18.0 | 0.25 002 8 | 210 3 6 | 05| 07 | 05 L
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Example-5 I
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Lab |, ,us| pu | EC |-SP [TNV] OC |Sz:)1nd| Siit [ Clay| N P | K [ Fe[mM | 2Zn|cul B | e
No dS/m % mg/kg
2771 8 | 55 30.0 | 0.35 003 | 5 | 180 | 4 5 | 06 1 4 SiL
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Example-6 i
oo | SO coz YV Heon | o | Nat | mgr | ca | sar EC,
eqg/l) dS/m
3214 6 0 10 9 8 6 1 8.1 2.75 25
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