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InnoSoill?hos Long-term field

experiments

The world’s longest-
running experiments
remind us that science is
a marathon, not a sprint.
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Forschungsfragen:

Quantifizierung des Einflusses pflanzenbaulicher Manahmen auf
die P-Fraktionen im Boden und P-Aufnahmen der Pflanzen

* Vergleich organischer und mineralischer Diinger
 Bewertung von Reststoffen

* Nutzung von Mischanbau und Zwischenfriichten
 Wirkung von Mikroorganismen
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source of variance
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P Bilanzen und P-DL

P Zufuhr und P Bilanzen (1998 -2018, kg ha't)
Pflanzenverfiigbares P (P-DL) (Mittelwerte, 1998 -2018, P-DL, mg kg-1)

Treatment P Zufuhr PBilanz | Janliche P-DL 2017
Bilanz

Control 0 44 44 2 2Bd4a
TSP 469 493 -1

-24 348¢
Biomass ash 365 463 -98 -5 323b
Manure + TSP 929 490 439 22 44 1e
Manure + Ash 825 507 318 16 39,7d
Compost + TSP 928 522 406 20 482 f
Compost + Ash 824 534 290 15 457 f

Initial P-DL: 42.2 mglkg;
TSP = Triple-Superphosphate, Ash = Biomass ash, Compost = Biowaste compost, different letters indicate significant
differences between fertilizer treatments
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P Bilanzen und P-DL

linear regression - P budget and P-DL

| e

1999-2001 y =7.045x - 299.9 042
2002-2004 y =5.956x - 305.6 0.85 **

: - 4 y=5614x - 276.9 0.84 &
Bioverfiigbares P-DL (mg kg™') = 5.688x 2484 s —

70 y =4.282x- 1914 062 *
y=4613x-177.3 064 *

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Control —TSP —Compost —Com+TSP
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Vergleich Stallmist — Bio-Kompost
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P-DL im Boden, 0-30 cm, mg kg!
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P Fraktionen

Sequentielle P Fraktionierung

Pi05M Po0.5M NaHCOxPi labile P
NaHCO; NaHCO,

Ajignjos d

:

Fi1MH250, | PotMH,S0, - H_ O

NNNHN

Ptotal Microwave digestion, HNO; +
HCI

Ptotal - (P NaHGO, + P NaOH + P

H,S0,) = Presidual

Sequential extraction scheme of Hedley fractionation modified by Tiessen and Moir, grouped by pools of availability;
Hedley et al. 1982; Tiessen and Moir 2007
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P Fraktionen

700
600
500
400
2300
(=)
E.200
o
100

Control

14.06.2019

TSP
Compost
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TSP
Compost

TSP+Compost

1999 2003

P Fraktionen im Boden (0-30 cm)
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TSP
Compost

2012

TSP+Compost
Control

TSP

Compost

2017

m stable Res-P

Accumulated soil P fractions grouped in sums of labile P, moderate labile P, H,SO,-P and stable Res-P showing differences in selected
treatments and years (TSP = Triple-Superphosphate)

TSP+Compost
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P Fraktionen

P-Fraktionen (60-90 cm)
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60-90 cm

Control

!

I

60-90 cm
TSP

labile P m moderat labile P m stable P
Soil P fractions grouped in sums of labil P, moderate labil P, H,SO,-P and stable Res-P showing differences in selected treatments and years (TSP =

LTFE Meeting I0SDV/BonaRes
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Compost
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N
Nmin im Boden Friihjahr 2017, 0-30 cm, kg ha-!
10,6 - Rinderdung
14,2 - Kompost
9,87 - Ohne organische Diingung
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Organische P Formen ~
2012,30 cm
COMPOST+TSP a c
Simple monoester like-P
BIOWASTE COMPOST ab ab )
DNA like-P
InséP like-P
CATILE MANURE b b
Non-hidrolyzable P
CONTROL ab a
0 50 100 150 200 250 300

mg P kg’ soil

Main org. P forms in the organic amendments 2010:
Manure:  Simple-Monoester like-P, Non-hydrolyzable P
Compost: DNA like-P, Ins6P like-P
(Requejo & Eichler, Nutr. Cycl. Agroecos. 2014)
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Bodeneigenschaften
Herbst 2015, 30 cm ™
Treatment r;c.lfggig!fc“v“y* Acid P;i:]s:-NP ” Alk Pase
without P 32.3 112 26.1
TSP 35.4 118 28.5
ash 35.3 125 32.0
manure 38.5 118 31.6
manure x TSP 50.0 125 31.0
manure x ash 45.5 118 29.1
compost 46.5 119 343
compost x TSP 50.7 104 37.0
compost x ash 47.6 111 41.5
LSD (0.05) 4.71 8.98 3.55

14.06.2019

*dehydrogenase, triphenylformazan, pg/g **phosphatases, p-nitrophenol, pg/g
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alk Pase acid Pase
ug p-Nitrophenol g'! TM h!
control 358+183 105 + 36
Mais TSP 444 +12.7 109 + 43
Compost 603 + 184 116 £ 39
comp +TSP 631+243 139 + 57
509 +216 117 + 45
control 474 + 155 136 + 61
M+ TSP 454 +164 183+ 67
Bohne |Compost 634 + 20.1 166 + 53
comp +TSP 64,0 + 20,3 171272
551+198 165+ 65
control 493 + 231 132 + 56
S-Gerste TSP 462 £ 17.8 130 £ 50
Compost 571+273 134 + 40
comp +TSP 955 +195 145 + 61
52,1 +221 135+ 51
control 450+ 216 95,4 + 51
Kartoffel TSP 451 +9.81 91,1 +46
Compost 498 + 154 109 + 53
comp +TSP 515+150 99,5 +41
479 %159 99,0 £48
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Bodenqualitat

Enzyme

~

Quelle: Lange 2019
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Ertrage

Ertrige (t ha''), Durchschnittswerte 1999 bis 2017

t/ha
o _ N w = [5,] [=)] ~ -] (=]

=
o

8,85 8,95 9,06
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Bean (P. coccineus ); one-factorial analysis of variance and comparison of means (Duncan, p 0.05), different letters indicate
differences between the fertilizer treatments, * Indicates higher yield for maize in comp. to maize + bean

Universitat Ertrage
Rostock Traditio et Innovatio | nm@ Sugh + 1 g
Ertrige (t ha'!)
Compost
TSP Manure Compost +TSP
Maize 19a 12.5ab 13.8b 15.2 be* 16.0 ¢*
M + Bean 12.8 12.5 13.0 134 13.3
Maize 170a 18.7 ab 19.0 abc* 20.2 bed* 221 d*
M + Bean 154 174 16.9 16.3 18.4
Maize 106 a 11.5 abc 12.3 bc* 12.7 ¢ 11.9 be
M + Bean 1.5 104 10.3 1.5 1.0
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4 Kompost: Gute P-Diingewirkung

4 Ertragswirkung geht iiber die P-Wirkung hinaus

Positive Beeinflussung von Bodeneigenschaften

Beachtung gesetzlicher Vorgaben — Anpassungen?
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