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Why Take a Plant Sample

Al'tds fun, and | have
A Diagnose a nutrient deficiency within a
field
I Sample the good, the bad, the ugly
A Monitor the nutrient status of high yield
Crops
I Some dangers in interpretation of results
I Need to follow strict protocols
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History of Tissue Testing

A Some of the early methods date back to
t he 19400s

A Gained traction as the analytical
procedures developed more rapid testing

I Multi-element analysis with an ICP

A Problems with use still persist that were
encountered 60 + years ago

L o UNIVERSITY OF MINNESOTA | EXTENSION
ﬁﬁ? SOiI Fertllity M Driven to Discover



Limitations on the Use of
Plant Tissue Tests

A Reliability of interpretive data
A Utilization of ratio and balance concepts
A Hybrid/Varietal influences

A Changing physiological processes that
occur at varying elemental concentrations

Source: 1959 Plant Analysis and Fertilizer Problems Colloquium
--Cited from Jones Jr., 2012
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Values for Making Interpretations

A Critical value

I Tissue concentration value at 90% of
maximum yield

A Standard value

I General mean for crops normal in appearance
under well-managed conditions

A Sufficiency range

I Range between deficiency and toxicity
--Cited from Jones Jr., 2012
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Time of Sampling

A Predictability gets better later in the
season

I Sampling is more difficult
I Corrective measures are more challenging
A Environmental factors affect early growth

I For example early starter effects from band
applications can promote uptake
A Plant demand is very low for all nutrients
early in the growing season
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N Uptake (kg N ha")

K Uptake (kg K,0 ha™)

S Uptake (kg S ha")
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Plant Parts to Collect

A Best: Corni Ear leaf at R2

I Soybean 1T upper most fully developed leaf at
mid-bloom (check with lab about petiole)

A Early season i whole plant above ground
for corn

I Whole plant soybean data is less beneficial

A Some potential for taking fully most
developed corn leaf at V10
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Low YLD | High YLD | V. High YLD

N (%) 1.2 1.3 1.3
P (%) 0.3 0.3 0.3
K (%)) 0.4 0.4 0.3

Ca (%) < @@ < @@ < @M
Mg (%) 0.10 0.10 0.12
S (%) 0.06 0.09 0.09
B (ppm) 2.5 2.2 2.4
Fe (ppm) 16.1 20.8 18.0
Mn (ppm) 4.3 4.5 5.1
Cu (ppm) 1.7 1.2 14
Zn (ppm) 17.3 17.5 18.8
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Sufficiency Ranges Calculated
2009-2013 Response Trial Data

Crop Stage | Nutrient High Plant Analysis
Handbook

Corn
V5
R2
V5
R2
R2
Soybean V5
R2
V5
R2
R2

F) *
P
K*
K*
S
P *
P *
K*
K*

0.29
0.26
1.7
0.9
0.12
0.19
0.30
0.8
1.0

0.37
0.38
3.1
1.4
0.15
0.23
0.45
3.1
1.3

0.30 0.50
0.20 0.40
2.5 4.0
1.7 2.5
0.10 0.30
na na
0.26 0.50
na na
1.7 2.5
0.21 0.40
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*Analy5|s indicated that a model was significant but R? was less than 0.20



Soybean Trifoliate P at R2
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Early Season Sampling

A Luxury consumption of nutrients can make
identifying critical levels in early season
samples difficult

A Taking comparative samples may have
greater benefit than fishing for problems

I Sample multiple field areas of the same
hybrid, planting date, management
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Phosphorus and Potassium Example
Early Plant Concentration

Long Term P Study 2009 Long Term K Study 2010
2 Locations (Lamberton & Morris) 2 Locations (Delavan & Morris)
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Consider Effects Early in the
Growing Season

A Cool wet soils can limit uptake of nutrients

I My not affect concentration if plant growth is
proportional to nutrient uptake

A Starter fertilizer can increase plant mass
I Wil this result in dilution of nutrients

A Small plants can sometimes result in an
accumulation of nutrients in the plant

I Accumulation/dilution of elements in the plant
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Other Items of Note

A Most information given in guidelines is centered
around the Plant Analysis Handbook Il (Mills and
Jones)

A Data is claimed to be sufficiency based on yield
response

I Values have not changed through several iterations of
this text

T Is this a robust dataset?

I Response to some micros is not that common

A How large of a dataset was used and where does it come
from?
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Jones Jr. 2012

A Identifies an upper and lower limit to
critical values

I Essentially the sufficiency range
A Growers can establish their own standard
values

I He mentions this should not be done for
annual crops

A Over time, a sufficiency range could be
established out of standard values
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Standard Values vs. Sufficiency
_ Mills and Jones Sufficiency

N 4.7 5.9 4.0 55

P 0.32 0.52 0.26 0.50
K 1.7 2.5 1.7 2.5
Ca 0.92 1.32 0.36 2.00
Mg 0.40 0.62 0.26 1.00
S 0.27 0.33 0.21 0.40
B 36 65 21 55
Cu 7 11 10 30
Mn 45 90 21 100
Zn 29 45 20 50

*Calculated values from soybean micronutrient studies 2011-2013, Yield did not
differ at any location
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Standard Values

A May resemble sufficiency ranges

A No backing yield data

I If there is no yield data to back up the values
do they have any meaning?

A How much data is based on standard
values and not sufficiency guidelines?
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Sampling Issues

A Two studies with Corn and Spring wheat
have demonstrated a strong link between
tissue variablility and environmental stress

I A significant portion of variation could be
explained by temp. and precip. Factors

A Additional variation could be attributed to
the growth stage of a crop at sampling

I Sampling at the correct time is impoportant.
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How Much do Hybrids Vary?

Ear Leaf Potassium

Ear Leaf ZInc

R2 Ear Leaf K Concentration (%)
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