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The future of Soil Testing?
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copsmlthmcl am Sterquillnus, Roman god of Fertilzer
[V (Manure)




Luke 13:6

The Parable of the Barren Fig Tree

And he told this parable: “A man had a fig
tree planted in his vineyard, and he came
seeking fruit on it and found none. And he
said to the vinedresser, ‘Look, for three
years now | have come seeking fruit on
this fig tree, and | find none. Cut it down.
Why should it use up the ground?" And he
answered him, ‘Sir, let it alone this year
also, until | dig around it and put on
fertilizer (manure). Then if it should bear
fruit next year, well and good; but if not,
you can cut it down.’”



Cro ____sl.ﬂ'“‘""" First 12,000 years of Fertilizer History

. 10,000-8000 BC

- 1563
- 1675
- 1772
- 1772
- 1774
- 1785
- 1790
- 1823
- 1824
- 1836
- 1838
- 1840
- 1843
- 1852
- 1856
- 1880
- 1896
- 1909
- 1913

domestication of plants and animals began

Bernard Palissy advocated for the use of fertilizers (manure)

John Evelyn noted that rainwater contained ‘celestial nitre’

Daniel Rutherford discovered nitrogen; he receives credit because he published first
Carl Scheele, Henry Cavendish, Joseph Priestley, concurrently and independently discovered nitrogen
Joseph Priestley discovered nitrous oxide and ammonia

C. L. Berthollet determined that ammonia is made up of nitrogen and hydrogen

Jean Antoine Claude Chaptal officially named nitrogen

Johann Wolfgang Ddbereiner produced ammonia using a platinum catalyst

Joseph Fourier was one of the first to describe the greenhouse effect

Jean-Baptiste Boussingault identified nitrogen as a nutrient for plants

Jean-Baptiste Boussingault determined legumes could fix their own nitrogen

Justus von Liebig advocated the addition of certain nutrients to the soil for plant growth

John Bennet Lawes and Joseph Henry Gilbert confirmed that nitrogen helps plants grow and that
nitrogen comes from sources other than precipitation

Robert Angus Smith connected the presence of acid rain with human activities

Jules Reiset recognized that decaying matter releases N, providing the basis for the nitrogen cycle
Herman Hellriegel and Hermann Wilfarth discovered the process of biological nitrogen fixation
greenhouse effect was more fully quantified by Svante Arrhenius

Fritz Haber synthesized ammonia from nitrogen and hydrogen gas

Carl Bosch performed Haber's ammonia synthesis on an industrial scale



Roman art also reveals a
lot about their agriculture.

In addition to Saturn and Ceres (Roman
god and goddess of Agriculture), the
Romans had a god of manure named
Stercutius who was worshiped by old

women and children.
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Bernard Palissy (1510-1589)
Ceramicist and hydraulic
engineer

Far ahead of his time, Palissy
wrote: "Manure is carried to the
field for the purpose of restoring
to the latter a part of what had
been removed... Proceeding
thus you will restore to the soll
the same substances that have
been removed by previous
crops and which following crops
will regain to their advantage.”



Jean Baptista Van. Helmont (1577-1644)



169 Ibs
~ of plant

Van Helmont’s
pot experiment

only water

was added 3

199 Ibs,
s’ 1402 of soil

200 lbs
of soll
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0 smlthm Henning Brandt discovers
C P phosphorus 1669

1.Goal: Brand wanted to find the
Philosopher's Stone to turn base metals
into gold.

2.Material: He collected large
quantities of human urine, believing it
held precious metals.

3.Method: He fermented the urine,
reduced it to a thick paste, and then
heated it strongly (dry distillation).

4.Result: A white, waxy substance
condensed, which glowed in the dark
and ignited in air, leading Brand to
name it "phosphorus" (light-bearer).







Cropsmlth Humphry Davy, British chemist 1807




1772

,Cropsmithmc Daniel Rutherford Discovers Nitrogen

1.Experiment Setup: Rutherford
placed a mouse in a closed jar until it
died, then burned a candle and
phosphorus in the remaining air, noting
that these processes stopped, but the
gas itself didn't support life or
combustion.

2.Isolation: He then removed carbon
dioxide from this gas by passing it

through a lime-water solution, leaving
behind the distinct, non-reactive gas.

3.Naming: He called it "noxious air"
because it couldn't support life.

4.Jean Antoine Claude Cahpal named it
nitrogen in 1790




Justus von Liebig (1803 -1873)

Justus von Liebig
was a pioneering German

| chemist who wrote and lectured

extensively about the mineral
nutrition of plants. As the first
professor to use the laboratory
method of teaching chemistry,
he is regarded as one of the

greatest chemistry educators of
all time.

He was held in such high
esteem that few dared to
qguestion his pronouncements
about mineral nutrition.




fosmith Lebig’s Law of the Minimum? What about
Cfp “Sprengel’s Law of the Minimum”
/!




Carl Sprengel (1787-1859)

Sprengel was the first to formulate the
"theory of minimum" in agricultural
chemistry, meaning that plant growth is
limited by the essential nutrient at the
lowest concentration.

This rule, often incorrectly attributed to
Justus von Liebig as Liebig's law of the
minimum, was instead only popularized
later as a scientific concept by Liebig.



Mr Justus Liebig is no doubt a
very clever gentleman and a
most profound chemist, but in
our opinion he knows as much
of agriculture as the horse that
ploughs the ground, and there
is not an old man that stands
between the stilts of a plough in
Virginia, that cannot tell him of
facts totally at variance with his
finest spun theories.

— Magazine

The Southern Planter (1845),



Cropsmlth Sgren Peter Lauritz Sgrensen 1868-1939

~—
Highly basic



*Cropsm'“"“ Arnold Beckman 1900—-2004

From Collum IL. 1934




r0Psm'“' 1935 vs today

How soil pH affects availability of plant nutrients
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Fritz Haber Nobel Prize

nitrogen synthesis
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The Haber-Bosch Process (Feeding the

World): Haber synthesized ammonia from
atmospheric nitrogen, creating a process to produce
vast quantities of nitrogen fertilizer, preventing
global famine and revolutionizing agriculture.

Father of Chemical Warfare (WWI): During WWI,
he directed Germany's chemical weapons program,
deploying chlorine gas at Ypres, a horrific
introduction of poison gas to warfare, which he
actively supported.

Nobel Prize & Moral Compromise: He won the
1918 Nobel Prize in Chemistry for his fertilizer
process but faced deep moral condemnation for his
war work, even as his wife committed suicide partly
due to his role.

Tragic Jewish Scientist in Nazi Era: A German
Jew, he converted to Christianity but was ultimately
targeted by Nazis, forced to flee Germany and
dying in exile in Switzerland, broken by his nation's
ideology.

Enduring, Complex Legacy: His work remains
central to modern life (fertilizers, explosives),
making him a symbol of scientific duality —a man
who fed the world while unleashing chemical
horrors, a legacy debated today.

Fritz Haber 1886-1934



https://www.google.com/search?q=The+Haber-Bosch+Process+%28Feeding+the+World%29&sca_esv=c10fa1f35bad6765&rlz=1C5CHFA_enUS526US526&biw=2115&bih=1022&sxsrf=AE3TifOebLdOCYz2rN6xq8VYx4F2BDThYw%3A1765400879107&ei=L-E5ab6VBu-cw8cPoNqEqA0&ved=2ahUKEwik3YqH97ORAxVJl4kEHf4DBm0QgK4QegQIAxAB&uact=5&oq=Fritz+Haber+5+main+point+of+his+life&gs_lp=Egxnd3Mtd2l6LXNlcnAiJEZyaXR6IEhhYmVyIDUgbWFpbiBwb2ludCBvZiBoaXMgbGlmZTIFECEYoAEyBRAhGKABMgUQIRigATIFECEYoAEyBRAhGKABMgUQIRirAjIFECEYqwJI2owBUMYcWIaKAXAEeACQAQCYAZsBoAGRGqoBBDUuMjK4AQPIAQD4AQGYAh6gAvEZwgIKEAAYsAMY1gQYR8ICDRAAGIAEGLADGEMYigXCAg0QLhiABBiwAxhDGIoFwgIOEAAYsAMY5AIY1gTYAQHCAhMQLhiABBiwAxhDGMgDGIoF2AEBwgIKEAAYgAQYFBiHAsICBRAAGIAEwgILEC4YgAQYxwEYrwHCAgYQABgWGB7CAggQABiABBiiBMICBRAAGO8FwgIIEAAYogQYiQWYAwCIBgGQBhO6BgYIARABGAmSBwQ4LjIyoAe1d7IHBDQuMjK4B90ZwgcIMi4yMy40LjHIB0OACAA&sclient=gws-wiz-serp&mstk=AUtExfB6meEe_Dh3BL53Q5-oJ2VsntuZav62z_IhRigLxSECyv_ZPsunXw5y6LtXub3dA9z7FRwcqX76BpvfS_TLZDWXA9GiCXA1zYObofZxGNnJkfzE-r3UI-GidH6K8z26hwlM9cnWHjoOwizWjEY7q9K5SXXQq6JpmXbyW_RZerKcQEUMzkQVKLh1B05SUg0kZDtPTCQGlqVvZtMJUzBHeiyfxvKZIRXJShQ7TzorbxMJ25ruI-hywRu0RACVJNugIQV3SNfrsCThFHCc--7sSk4Z&csui=3
https://www.google.com/search?q=The+Haber-Bosch+Process+%28Feeding+the+World%29&sca_esv=c10fa1f35bad6765&rlz=1C5CHFA_enUS526US526&biw=2115&bih=1022&sxsrf=AE3TifOebLdOCYz2rN6xq8VYx4F2BDThYw%3A1765400879107&ei=L-E5ab6VBu-cw8cPoNqEqA0&ved=2ahUKEwik3YqH97ORAxVJl4kEHf4DBm0QgK4QegQIAxAB&uact=5&oq=Fritz+Haber+5+main+point+of+his+life&gs_lp=Egxnd3Mtd2l6LXNlcnAiJEZyaXR6IEhhYmVyIDUgbWFpbiBwb2ludCBvZiBoaXMgbGlmZTIFECEYoAEyBRAhGKABMgUQIRigATIFECEYoAEyBRAhGKABMgUQIRirAjIFECEYqwJI2owBUMYcWIaKAXAEeACQAQCYAZsBoAGRGqoBBDUuMjK4AQPIAQD4AQGYAh6gAvEZwgIKEAAYsAMY1gQYR8ICDRAAGIAEGLADGEMYigXCAg0QLhiABBiwAxhDGIoFwgIOEAAYsAMY5AIY1gTYAQHCAhMQLhiABBiwAxhDGMgDGIoF2AEBwgIKEAAYgAQYFBiHAsICBRAAGIAEwgILEC4YgAQYxwEYrwHCAgYQABgWGB7CAggQABiABBiiBMICBRAAGO8FwgIIEAAYogQYiQWYAwCIBgGQBhO6BgYIARABGAmSBwQ4LjIyoAe1d7IHBDQuMjK4B90ZwgcIMi4yMy40LjHIB0OACAA&sclient=gws-wiz-serp&mstk=AUtExfB6meEe_Dh3BL53Q5-oJ2VsntuZav62z_IhRigLxSECyv_ZPsunXw5y6LtXub3dA9z7FRwcqX76BpvfS_TLZDWXA9GiCXA1zYObofZxGNnJkfzE-r3UI-GidH6K8z26hwlM9cnWHjoOwizWjEY7q9K5SXXQq6JpmXbyW_RZerKcQEUMzkQVKLh1B05SUg0kZDtPTCQGlqVvZtMJUzBHeiyfxvKZIRXJShQ7TzorbxMJ25ruI-hywRu0RACVJNugIQV3SNfrsCThFHCc--7sSk4Z&csui=3
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Evaluating Haber’s Machine

Heinrich von Brunck August Bernthsen Carl Bosch
CEO of BASF BASF Director of Research BASF Chemist
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c 0psmlth ~ Haber also invented products used in

Chemical warfare

“Fritz Haber Was A
Terrible Person Who
Actually Saved Half Of
Humanity”
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Norman Borlaug: Father of Green
Revolution 1914-2009




Mineral Fertilizers were part of
”Green Revolution”




V Precision Planting



Soil testing for assessment of
fertilizer needs




’Cropsmlth‘m How does a soil test work?

According to Roger Bray:

o Soil Test must reflect forms that are available
to plant during growing season.

* Procedure must have reasonable accuracy
and speed

* “The amounts extracted must be
correlated with the growth and response of
each crop to that nutrient under various
conditions.”

Requirements for Successful Soil Tests
Bray 1948



CWPsmlth Roger H Bray 1889-1973

Fig. 23. Roger H. Bray, pioneer in
developing methods for soll analy-
515



CIOPSI“'“‘ Photelometer for Bray P1 1950’s




Soil Labs That Blanket Ilinois Make
One Third of All U. S. Soil Tests
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Ted Peck

*Soil Scientist: Dr. Peck was a leading figure
in soil science at the U of |, working with the
Extension service.

*Advocate for Soil Testing: He promoted
rigorous soil analysis, emphasizing the
university's role in research, development, and
verification, contrasting with purely commercial
labs.

*Mentor: He influenced many future
agronomists, including those in the private
sector, teaching ethics and agronomic
principles.

*Legacy: He maintained a significant soil
archive at the university, a resource continued
by other researchers after his passing..



Ted Peck

Shelved and organized samples in the archive. Photo courtesy

of Andrew Margenot.




/Ciop's’mlthm Extractants for Modern Soil Testing

S| B el bt e n S A dos el S

Bray-1 was developed by Dr. Roger M. Base cation extract, not altnbuted Inroduced by Lindsay and Norvell (not

Extracts such 0s H3A (Haney Test)
Bray and LT, Kurtz for acidic solts in 10 o single individual; widely pictured) (1978) 1o chelate designed for soil health
the Midwest, particularty Ilinols, standardized by USDA & Cornell micronutrients in neutral to alkaline assessment, not yet widely

researchers soils. calibrated to yleld.

Developed 03 a universal extractant for

Olsen P, introduced in 1954 by Dr. Developed by Dr. Adolf Mehlich for multiple nutrients (P, K, Ca, Mg, Na, S,

Sterling R. Olsen, was designad for  sandy, acidic solls of the southeastern 2n, Cu, Mn, Fe) across a wider range of

alkaline and calcareous soils U.S., using strong ocids (M-1; double soits. Became the standaed in many U.S,
common In the atid West. acid; M-2: nitric + hydrochioric) stotes

1984: Mehlich-3




growth and response of each crop to that nutrient
under various conditions.” Roger Bray

cropsmithm “The amounts extracted must be correlated with the

“Various conditions” means when you change:
 Tillage
* Crop rotation
. Row width
* Population
 Cultivar or varietys(hybrid vs open pollinated

You should adjust your soll test calibration
for your production system!



« Where do lllinois current soil

test calibrations come from ?

" Current Agronomy Handbook
Fertility Recommendations

Figure 8.7. Cation-exchange capacity of lllincis soils. The

darkest areas are sands with low capacity.

test levels do not build up as expected. Under the follow-

ing conditions, an annual application approach {rather than

buildup and maintenance) should be used:

@ Soils for which past records indicate that soil test K does
not increase when buildup applications are applied.

# Sandy soils that do not have a capacity large enough to
hold adequate amounts of K.

Annual applications. When one of these conditions ex-

ists, or the land’s expected tenure is short or unknown,

continued monitoring of the level of K through soil testing
every 4 years is recommended, along with the following:

@ If soil test levels are below the desired buildup goal,
multiply the maintenance value (K content in the
harvested portion of the expected yield calculated from
Table 8.6) by 1.5 and apply that rate anmually.

® If levels are within the maintenance range, or only
slightly below desired buildup levels (buildup and
maintenance are less than 1.5 times removal), apply K
maintenance amounts for the expected yield (Table 8.6).

There are advantages and disadvantages to buildop plus
maintenance vs. annual application. In the short run, the
anmual option will likely be less costly. In the long run,
the buildup approach may be more economical. In years
of high income, tax benefits may be obtained by applying
high rates of fertilizer. Also, in periods of low fertilizer
prices, the soil can be built to higher levels that in essence

%% of maximum yield

/ Yielda
! dependent
{ on K fertilizer

Subsaquent yialds Yialds
dependant on not dependant
K fertilizer on K fertilizer

50
4
K test {Ib/A) for different cation exchange capacity regions
Low | 40 100 200 260 380 500 |
High | &0 120 240 300 400 540 |
K test (Ib/A)

Figure 8.8. Relationship between expected yield and soil K, measured by the ammonium acetate or Mehlich-3 extractable K tests.
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1st Agronomy
Handbook 1967

inois is divided into four general regions based on
ssium-supplying power (Fig. 8). There are, of
se, important differences among soils within these
ral regions because of differences in the seven factors
d below.

herent potassium-supplying power depends mainly

. The amount of clay and organic matter. This influ-
es the exchange capacity of the soil.

. The degree of weathering of the soil material. This
cts the amount of potassium that has been leached out.
. The kind of clay mineral.

. Drainage and aeration. These influence K uptake.

. pH (very high calcium and magnesium reduce K
ake).

w [ 10
MEDIUM
"
R L -
MEDIUM e @ -
10
HIGH

L vy

N tow —

o -
4™ -&

m-supplying power. The black areas are sands with

Table 45. — Potassium Application Rates Based on Tests on Samples
Taken Between May 1 and September 30*

Estimated percent of maximum Potassium rates for first application to last 2 years
Soil test possible yield Soils low in potassium— Soils medium to high in
range, lb. Corn, soybeans, Wheat, supplying power potassium-supplying power

alfalfa, clover oats K-O, Ib. K, Ib. K;0, Ib. K, Ib.

9Oorless......... 75 or less 90 or less 300 250 . .
91-120........... 76 to 81 91 to 94 270 o e meitdun o
121-150.......... 82 to 90 95 to 98 240 200 ’
151-180.......... 91 to 93 98 or more 210 175 180 150
181-210.......... 94 to 95 98 or more 180 150 150 125
211-240.......... 96 to 97 98 or more 150 125 120 100
241-300.......... 98 or more 98 or more 120 100 {Test every 4 years and apply
Above 300........ 98 or more 98 or more enough to maintain the test.

¢ An adj: is d for les taken earlier or later (see text).




The lllinois Experimental Fields 1926
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cro sm Dlm):on Fertilizer Plots
Established 1910

4 Sets of plots with a 4 year
rotation Corn, Oat, red clover, Corn
or wheat.

Static Plots for fertilizer and lime
treatments.

O no fertilizer no residue

L lime

M Manure

R Residue

K Kanit 0-0-20 then 0-0-50

O RRL RLP RLPK Treatments for
Potassium Trials

Averaged 4 years of trials to get
one year of corn in each year

1934-1937 1938-1941
Yields from 31-86 bushels
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Cfopsm Check Planter

Typically planted 3 or 4 seeds in
hills spaced 42 inches by 42 inches
apart. Fertilizer was dropped in
each hill.
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John Deere B 1940
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Cropsmith

TABLE 4.—AVERAGE YIELDS FROM DISTANCE ProTs IN NoORTHERN JLLINOIS ON
LAanD Propucing Over Firry BUSHELS PER ACRE, COMPARED Wit THoSE
FROM LAND PropucinG LeEss THAN FirFry BUSHELS

Plant Population before 1950’s

Distance Number More than Less than
between hills of stalks 50 bushels 50 bushels
(inches). per acre. per acre, per acre.
Three kernels per hill.
44 x 44 9720 64.2° 39.9
44 x 39.6 10800 69.4 42.2
39.6 x 39.6
36 x 44 12000 69.4 42.9
33 x 44
36 x 39.6 13200 67.7 43 9
36 x 36 L -
33 x 39.6 14520 68.4 42.2
33 x 36 15840 70.1 42.6
33 x 33 17280 70.1 43.3




™

* Roger H. Bray 1889-1973
was a prominent soll
scientist at the University
of lllinois, best known for
his significant
contributions to soill
fertility and plant nutrition.
His life's work at the
university centered on
practical and theoretical
advancements in soil
management




Cropsmlth Soil Science 1945

- SOIL-PLANT RELATIONS: I. THE QUANTITATIVE RELATION OF
EXCHANGEABLE POTASSIUM TO CROP YIELDS AND TO
CROP RESPONSE TO POTASH ADDITIONS!

ROGER H. BRAY
Illinois Agricultural Experiment Station
Received for publication June 10, 1844

SOIL-PLANT RELATIONS: II. BALANCED FERTILIZER USE
THROUGH SOIL TESTS FOR POTASSIUM
AND PHOSPHORU 1

ROGER H. BRAY!?
Illinois Agricultural Experiment Station
Reoceived for publication March 9, 1045
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Modern Fertilizer Recommendatoins

Current Agronomy
Handbook Recs

100

Roger Bray’s 1930’s Data

90

80

70

%o of maximum yield

80

50

40

Oats, wheat

Soybeans

Carn, alfalfa, clover

dependent
on K fertilizer

Subsequent yields
dependent on
K fertilizer

Yields
not dependent
on K fertilizer

K test (Ib/A) for different catlon exchange capacity reglons

Low ‘ 40

200 260 360

500‘

High \ 60

240 300 400

540 |

K test (Ib/A)

Figure 8.8. Relationship between expected yield and soil K, measured by the ammonium acetate or Mehlich-3 extractable K tests.
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Oats, wheat
a0
Corn, alfalfa, clover

o B0
@
=y
E
g
E 70
=
E
G
&

&0

Yields Subsequent yields Yields
dependent dependent on not dependent
on K fertilizer K fertilizer on K fertilizer
50
40
K test (Ib/A) for different catlon exchange capacity reglons
Low 40 100 200 280 aB0 500
High 60 120 240 300 400 540

K test (Ib/A)
Figure 8.8. Relationship between expected yield and soil K, measured by the ammonium acetate or Mehlich-3 extractable K tests.
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/ A Yields Subsequent ylelds Yields
/ dependent : . dependent on not dependent
N orvi fartilizer “° L | K fertilizer on K fertilizer
50 /4%
i
40
K test (Ib/A) for different catlon exchange capacity reglons
Low 40 100 200 260 360 500
High 60 120 240 300 400 540

K test (Ib/A)

Figure 8.8. Relationship between expected yield and soil K, measured by the ammonium acetate or Mehlich-3 extractable K tests.
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soil test calibration? “Bray

cropsmith “What “conditions” are most important in

s it?

e Soils

e Climate
. Rotation_;y

* Tillage &
o Populatioﬁ l.‘

N

e Cover Crops. =
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K Trial to determine response to
fertilizer 2022

Example plot layout for a K20 calibration study. Rep 1 treatments were not randomized
to provide clarity of treatments.

Rep 1 Rep 1 Fep 1 Fep 1 Rep 1 Fep 1 Fep 1 Fep 1
Trt1 Trt2 Irt3 Irt4 Irt5 Irté Int7 Irt8
OlbK OlbK 40 b KCI 85 b KCI 12516 KCI | 16516 KCI | 21016 KCI | 250 1b KCI
OlbP 325 TSP | 3251p TSP | 3251 TSP | 325|p TSP | 3251 TSP | 3251p TSP | 3251p TSP
Rep 2 Rep 2 Rep 2 Rep 2 Rep 2 Rep 2 Rep 2 Rep 2
Int2 Int6 7 Irt8 It s Irt4 It 3 It 1
OlbK 16516 KCI | 21016 KEGI | 250 1b KCI 125 KEI 85 b KCI 40 b KCGI OlbK
325|b TSP | 325|p TSP | 3251 TSP | 3251p TSP 325 TSP 325|p TSP | 325Ip TSP ObP
Rep 3 Rep 3 Rep 3 Rep 3 Rep 3 Rep 3 Rep 3 Rep 3
Irt6 Trt1 Irt8 Irt5 Trt4 Trt2 Irt3 It 7
165 Ib KCI OlbK 250 b KCI | 1251b KCI 85 |b KCI ObK 40 b KCI 210 b KCI
325|b TSP OlbP 325|p TSP | 325Ip TSP | 3251 TSP | 3251p TSP | 3251 TSP | 3251 TSP
Rep 4 Rep 4 Rep 4 Rep 4 Rep 4 Rep 4 Rep 4 Rep 4
Int7 Irt3 Irt4 Trt1 Irt6 Irt2 Irt5 Irt8
210 |b KCI 40 b KCI 85 b KCI OlbK 165 Ib KCI OlbK 1251b KGI | 250 b KCI
325 TSP | 325|p TSP | 3251b TSP OlbP 325 TSP | 325Ip TSP | 3251 TSP | 3251p TSP




Rep 1 Alley Rep 2 Alley Rep 3 Alley Rep 4

20 Border Border
10 1
10 2
10 3
10 4
10 5
10 6 P Trial
1 rrial
10 7
10 8
10 9
10 10
10 11
20 Border Border
10 1
10 2
10 3 Ll Tz |
» . N ITlal
10 5
10 [
10 7
10 8
20 Border Border
Square Feet
250 feet 63750
Acres

1.46349862



CI'O smlth 20 and 21 century developments

. 1909
. 1913
. 1947
. 1950s
. 1960s
. 1970s
. 1985
. 1989
. 2009
. 2011
. 2022

Fritz Haber synthesized ammonia from nitrogen and hydrogen gas
Carl Bosch performed Haber's ammonia synthesis on an industrial scale
it was reported that many lakes in the US and Europe were undergoing eutrophication

through the mid-1950s, N additions to coastal ecosystems were incorrectly considered a
benefit to productivity

there existed 9 reported 'dead zones' in coastal areas
on a global scale, the rate of Nr creation by the Haber—Bosch process surpassed natural N fixation
stratospheric ozone depletion was discovered by scientists from the British Antarctic Survey

John Aber et al. demonstrated that excess N deposition to forests not only causes damage
the forest, but it can also make forests a net source of N

Ravishankara et al. discovered that N2O emissions are currently the most important ozone-
depleting substance

there are 540 reported dead zones on a global basis
Time to update calibration studies and testing equipment



L
¥

"\\'\'t .
»

Questions?

{
4

)

»

RADICLE

AGRONOMICS




~ RADICLE

AGRONOMICS




	Slide 1: History of Soil Testing and Fertilizer Use ILSOY Dec.11 2025
	Slide 2: Current soil Testing  pulling sample, drying, grinding
	Slide 3: Scooping, Extracting, Filtering
	Slide 4: ICP measurement of soil extract
	Slide 5
	Slide 6: The future of Soil Testing?
	Slide 7: GeoPress vs bag
	Slide 8: Smith Farm 1930
	Slide 9: I am Sterquillnus, Roman god of Fertilzer (Manure)
	Slide 10: Luke 13:6
	Slide 11: First 12,000 years of Fertilizer  History
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16: Jethro Tull 1674-1741
	Slide 17: Henning Brandt discovers phosphorus 1669
	Slide 18
	Slide 19: Humphry Davy, British chemist 1807
	Slide 20: Daniel Rutherford Discovers Nitrogen 1772
	Slide 21
	Slide 22: Lebig’s Law of the Minimum? What about    “Sprengel’s Law of the Minimum”  
	Slide 23
	Slide 24
	Slide 25: Søren Peter Lauritz Sørensen 1868-1939
	Slide 26: Arnold Beckman 1900–2004
	Slide 27: 1935  vs today
	Slide 28: Fritz Haber  Nobel Prize 1918 nitrogen synthesis
	Slide 29: Fritz Haber 1886-1934
	Slide 30
	Slide 31: Haber also invented products used in Chemical warfare
	Slide 32: That’s a lot of Nitrogen
	Slide 33: Norman Borlaug: Father of Green Revolution 1914-2009
	Slide 34: Mineral Fertilizers were part of ”Green Revolution” 
	Slide 35: Nutrient Management Cycle
	Slide 36: Soil testing for assessment of fertilizer needs
	Slide 37: How does a soil test work?
	Slide 38: Roger H Bray 1889-1973 
	Slide 39: Photelometer for Bray P1 1950’s
	Slide 40
	Slide 41
	Slide 42: Ted Peck
	Slide 43: Ted Peck 
	Slide 44: Extractants for Modern Soil Testing
	Slide 45: “The amounts extracted must be correlated with the growth and response of each crop to that nutrient under various conditions.” Roger Bray
	Slide 46
	Slide 47: 1st  Agronomy Handbook 1967 
	Slide 48: The Illinois Experimental Fields 1926
	Slide 49: Dixon  Fertilizer Plots Established 1910
	Slide 50: Check Planter 
	Slide 51: Plowing Corn Before Herbicides
	Slide 52: John Deere B 1940’s
	Slide 53: Plant Population before 1950’s
	Slide 54
	Slide 55: Soil Science 1945
	Slide 56: Modern Fertilizer Recommendatoins
	Slide 57
	Slide 58
	Slide 59: “What “conditions” are most important in soil test calibration? “Bray
	Slide 60
	Slide 61: K Trial to determine response to fertilizer 2022
	Slide 62
	Slide 63: 20 and 21 century developments
	Slide 64: Questions?
	Slide 65

