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Humus biology left out from the start
_

ir0There I s not a shado\

any influence on the growth of plants ... Humus in ¢

does not yield the s ma

This belief has deprived us of our best guide t
rational agricultuce .

J. v. Liebig, 1852
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We are presently in théth Phas®f
Renewing Interest in Soil Biology

PostLiebig PreWar Poséuvr\grn?re
Soil CO2 CO2 Nutrition, Soil Biolo
Atmosphere Microbial Fertility Environm%;]t

TODA
Y?

9,!:,..}{,115 * Graduate level teachers Brintencountered in his studies



L1 ebl1 g0 analrevipeusorly |
fertilizers, as already warned:

oThe direct action o
plant growth is the only ortkat attentions
bei ng pai d to

HenrikLundegardh, Sweden
April 5 1926 in:Soil. Sci. Vol xxiii

L ClOLVITA
€O, Respiration Technology



Therefore soil health testing MUST
build a bridge from NPK to biology

Woods End Labs initiated first comprehensive soll
test in 1984 combining soil biology with physical
traits AND chemistry

Updated in 2005 in CRADA project with USDA AR
to Implement cogtffective measures capable of
being implemented in modern soil labs

Go al Il s to onot | eave
biology on the largest scale possible

Laboratories



L u n de gModet hhe Whole Soll

(Plant Assimilatory CO2 Demanddoil CO2 + Root CO2 Respiratory Supply®Rzo,

CO2 CYCLES from soil to plant [ JtPN Swedebrought major

A Plant O2C0O2 Respiration
A Soil CO2 Respiration
A Roots CO2 Respiration

attentionto the role of soill
biology in furnishing plants
withassimilatory CO2

+ Brinton later studied Iin

Sweden under Pettersson &
Dlouhy (197/79) where

this theme continued In
wholesystem soil biology
studies



Consider Crop CORequirements

(calculated for 60 day assimilatory period)

Wheat* (~ 5 Mg DM/ha) =124 kg CO2demandper day

Maize§ ( 15 Mg DM) =461 kg CO2 /day

WHERE DOES ALL THE CO2 COME FROM?

\ \.\‘\]\ \\\\H ,\g\

A_.undegéardh studied wheat, oats and beet carbon assimilation
A calculated by Brinton (2014)




Without soil respiration, laugemass

_ of alr must sueelx croB Cimeeds.

Wheato 10 cubic acreg
Cornd 38 cubi

EXAMPLE:
1,000 acres of wheat
requires 10,000 cubic
acres of air to supply
sufficient CO2

SZOLVITA




Lundego-Ridchhd sSoi1 | / F

A biologically-poor soil does not provide adequat€02

but a humus rich and biologically active soil can
S =

Low-Fertile Soil: Humus Rich Soil:
CQ, yield CQ, Yield

e

Plants must get most their CO2 fiam Plants obtain all their CO2 frogwil




CO2 DiffusioriGradient: Two Cases
R A A AR

Q LVITA* Beet growth sketches by Lundegardh 1926; Reproduced by Waksman (Rutgers, 193/ e

= E
Woods End’
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The Original Swedish Map of Soill

_ Nutrient & Health Sfrom 19262

Effect of fertilizaiion

Pl S~

2. Stimulation 3. Eventual change in the
of soil organ- physical structure
isms. of the soil.

Most curren
attention

here 2b. CO, evolution

(CO» faclor)

After: Lundegardh



Seeing it witlsolvita; a soll life test

SIOLVITA® COLOR
2.5

C02 Respirat i‘é—h 3
18.6 ppm 5.9 ppm.

Basal Respiration Mode shown;
Labs use COBurst Mode based on Haney
and Franzluebbers

Solvita developed by
Woods Endo make CQ
visual in manner that
could also beyuantified

No fussy chemistry and
can be used in lab and
field. Listed in ALP and
NAPT

100,000 farm soils teste
worldwide 20102013

Laboratories




Soll (left) provides 6&g/ha/day COrz but

poorer soll (right) yields only 1&/ha
—

C02 Resplratlon
18 6ppm 5.9 ppm.




SoillHealthTool Test

Historical Sketch

Woods End Labs Soil Testing and SHT

1) 1975 o0Soil Audito with

2) 1984 N-mineralization added

3) 1989 implemented aggregate stability procedure and
/-day CO2-Respiration

4) 1996 Solvita® Basalespiration developed

5) 2005-2010 Standardized COZBurstestAND

adoptednewo gr e e n dHuaeepextract-H3A)0

6) 2014 Four Commercial soil labs offer SHT*

OLVITA@ See: www.solvita.com/soil/map




SoillNutrient&
Health Test

OVERVIEW

Integratesall tests

-A: Nutrients and org. C N
-B: Calculated availability
factors and balances

-C: Biological Tests and
Overall Scoring

-D: Recommendations

Designed for modersoil
labs

SgoLVITA




