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History

They are the second and third oldest agronomic experiments in Italy.
They are amongst the first 10 oldest replicated trials in the World.
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Trial

Legnaro 1
Prova 64
Prova 29
Policoro
Papiano
Foggia
POC Lodi
Ozzano 31
Foggia
Fanghi RA
Sodo Arato
Palermo LT

Institution

Univ. PD
Univ. BO
Univ. BO
Univ. BA
Univ. PG
MAF Bari
MAF Lodi
Univ. BO
MIPAF FG
Univ. BO
Univ. PI
Univ. PA

Start

1963
1966
1968
1973
1973
1977
1985
1985
1986
1988
1989
1990

Two of the first trials established in AUB in 1966-68 are still in progress.
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Responsibles

Prof. Ettore Mancini

Director of the former Institute of Agronomy of Bologna, in 1964
he created the Experimental Farm of Bologna University.

Prof. Remigio Baldoni

In 1966, he started field trials, to study crop fertilisation and
rotations, as he had already done in Bari and Padua Universities.

Prof. Giovanni Toderi

He helped plan the first trials, then carried them on, and
established other long-term experiments at the University farms.

Prof. Guido Baldoni
He have kept going the long-term experiments since 2006 until now
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Development

Management

Over the years, the experiments changed slightly, with minor adjustments
(e.g. crop varieties, pesticides, ... ), not involving the tested treatments.

This constancy is essential when:

Th

erefore, the trials are an invaluable resource to:

Aims have changed over time:

At first —

To increase crop productivity

(e.g. crop yield increase, soil fertility enhancement)

Then —

To preserve the environment

(e.g. soil conservation, N leaching)

To safeguard human safety
residues in food, mycotoxins in grains)

Then —
(e.g. pesticide
Then —

To address social issues

(e.g. farmers s

urvival, CAP check, CO, sequestration)

In the future |-

Who knows?

—| Slow, gradual effects are studied (e.g. soil organic matter dynamics)
—| Compared practices differentiate in a long time (e.g. crop rotations)

—| Study slow, buffered changes in the ecosystem in the long term
—| Evaluate the sustainability of cropping systems in the long term

Possible uses

-

-

-

Historical documentation
Basic Research

Applied Research
Validation of models
Education of students
Extension to farmers
Support to politicians
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The field experiments at the University of Bologna
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X Compared treatments in interactions tested in replicated split-plots

I ongoing trials

AUB - Cadriano (BO)
44°33’'N—-11°24E—-33 ma.s.l.

AUB - Ozzano Emilia (BO)
44°25' N-11°29°E-90 m a.s.l.
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Experiments in Cadriano (1966 & 1968 - )

Climate

1952-2003
- T mm

150

100
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0
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Soil: Fine silty mixed mesic udic ustochrepts
Silty loam —1.3% OM, 6.9 pH

Trail 64. Split-split plot with 2 replicates

CROP ROTATIONS

Continuous winter wheat; Continuous maize;
Maize — wheat; sugarbeet — wheat;
maize-wheat-maize-wheat-maize-wheat-alfalfa-
alfalfa-alfalfa

X MINERAL & ORGANIC FERTILISATIONS

Cattle manure rates LO, L1, L2 (stopped in 1984)
x 3 rates of NP mineral fertilizers

’
Y/ )
i SOOI
& o e A

Trial 29. Split plot with 4 replicates

ORGANIC MATTER INCORPORATION

Control, Crop residues, Cattle manure, Cattle slurry
supplied each year at a same dry matter rate.

x N MINERAL SUPPLY
Control, 3 urea rates

In @ maize — wheat rotation
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Experiments in Cadriano (1966 & 1968 - )

Trail 64 Trail 64 Trail 64
Wheat in 9-year rotation Continuous wheat, NO Continuous maize, NO

Trail 29 Trail 29 Trail 29
Wheat without fertilizers Maize without fertilizers Soil sampling
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Results for the farmers

Trail 64 — Cadriano

Economic sustainability (1967-2002 averages)

Crop rotation x Mineral fertilization

Wheat (grain yield) Maize (grain yield)

9-year 2-year Continuous 9-year é 2-year Continuous

Crop rotation Crop rotation

Continuous maize is feasible (with an optimal mineral fertilization)
Continuous wheat is not feasible (even with a high mineral fertilization)
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Results for the environment

Environmental sustainability

Tilled soil - atmospheric CO, sink

Trial 29 — Cadriano

(OK for Greta)

A from the control plots (t SOM/ha)

36 1
32

24

Soil organic matter (0-50 cm depth)

o Manure
s Slurry
x Crop residues

%

Y=0.11x
R? = 0.42***

Y =0.07 x
R?=0.19*

Y =0.05 x
R?=0.21*%*

Increment
t SOM/t OM supplied

50 100 150

Cumulated supply of organic materials (t OM/ha)

from 1972 to 2000

200

250
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Results for the human health

Social sustainability

Tilled soil = filter for toxic elements (OK for waste recycle)
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Soil content (0-40 cm layer)
- ppm of dry Matter -

Fertilizers
supplied for
18 years

Olsen P EDTA-Zn EDTA-Cu EDTA-Pb
Control 34 108 79 24
Mineral fertilizers 28 106 78 23
Sludge 53 116 84 25

Sludge trial Ravenna (1989 - 2004)
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Soil & Plant sample collection

Each year, soil (0-50 cm depth) and plant samples are collected.
They are dried, ground, sieved and kept indoor, at Cadriano

Total samples = 71,345

Trial 64 Since
Wheat

Grain 1967

Straw 1967
Maize

Grain 1968

Stalk 1969

Cob 1973
Sugarbeet

Root 1968

Leaf 1968
Alfalfa

Hay 1967
Soil

from # layers 1972

To

2005
2005

2005
2005
1988

2004
2004

2005

2002

Trial 29 Since To
Wheat
Grain 1968 2005
Straw 1968 2005

Maize
Grain 1966 2003
Stalk 1971 2000
Cob 1973 1987

Soil
from # layers 1972 2002
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Data collection

All collected data have been input in electronic databases
In 2019 the database was made of:

15 MB of data relative to climatic parameters
62 MB of data relative to crop parameters
68 MB of data relative to pedological parameters

Freoa M-IE rim BHrlencle. & Lo it ot bl Facelly ol
Bpprn & nanwans o [,ﬁ}.«,’i-f@

dofe ab wportaine e a4 g Data are organized in standarized Excel® pages and have

LAlell  perora flune DL ey, okl

Prone - Gt nahins & b micamien | iemnneti s iasy- .
LT e il Tl been used to validate several models.
Zorne g omdle ygnaacinte olfle] fwf&"( bl Fermans ‘FMM
e g £ TS e l}cw»_.-' Ak e '-'v-v‘;!ww’fé P
rloiione. ppirenmede ,,!‘; f‘.-«.wuL; :v»-..-.,_ froves i Wmﬁw £
m?l.-..t sy - }MM..,. < ?Mw*mx,w e o !g,....;‘.w
R G S 2 Y A B I T O T R R P

ek ..MfJn/u..c-sf. el e el 7 SRS W T z
feramint | ?ar. ol bl criebiase avdle Lt Pt bk, £ erting
e A ootz _dells e itadandle | el
A N T cemiiltents callounad | GO, S0 T iy w«f-.a-vﬁ okth
'é'erwmzt‘:_ g - fnmu = Pm««a‘mﬁ-v—# el | et
ey G G alene colfune rrome odlv it lade ions oniolice., G
3 {J:,.Wx- ol formilton ol ki gl Slfult
Lobfle ot Cthine, dl many | ponatbioonde e Sk ) o
B AT e W T P (7.0 0 SR ST PR Y e

# i B P opamne ot pohie tennn cutfan psimafa
4k sﬁiﬁt ol Aot et B ralls | i Mlonnde
{5 P wfm.;,,,f) ,,.«;,_mm.,,y.-;-ﬁ. B0 AR o P S S % Frha
o Wl bty Pl ik b el
b Tt | ! Cabiborinn ol ointott | tcenevmin ettinitid
cone  rwans @ e b Bl e eliaade Pl cedoaink alelle
g R ‘jwww s B & }’AA—»L =] me P gt
7.l ey AP lf.w;,.dfi,w;«/m AP érWA,'n«: ’),r%-.m.-...f‘.
,.4,7;“.‘;1‘( ,rl""*“;”#" el Vi ah Zedi Bl | G lh Fenin
e o Sdnme | prene _cowih s ol connokrehimn ok

Zoaallers | oohdnmieo .

Forke | o ks cha S predilomian ol ki’ o loimann ds
7P Y, S O __,:,mr' et _a:",at,;,‘,‘ v R A My mide cor
At ol Tk R ol Fevimw o ofe LA Ferale
bon Falle bl sivaie i A e ad el e 8 Gk

L5708

ALMA MATER STUDIORUM
UNIVERSITA DI BOLOGNA



Research networks

Collaborations with other Italian Universities
where long-term experiments are on course (PD, Pl, PG, PA, TO, AN)

Data exchange in international webs of long-term experiments

* GCTE-SOMNET Global Change & Terrestrial Ecosystems SOM Network
* CLIMAGRI-LT Data Management of Agronomic Experiments

* LTAES Long Term Agroecosystem Experiments
e LTSES Long Term Soil Ecosystems studies
* [CFAR Linking Long Term Observatories with Crop Systems Modeling For a

better understanding of Climate Change Impact, and Adaptation
Strategies for Italian Cropping Systems”

Participants in GCTE SOMNET

Totals = 120 Experiments, 31 Models
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Disadvantages of long-term trials

High costs of the field experiments

* High requirement of qualified and precise labour:
now in Italy it is quite expensive (~ 17 €/h)

Very few funds from the private sector
* Agrobusiness is not interested in basic research with little economic return
Long time for suitable results

e Publishable results only after several years
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Is it that way all over the World?

Yes, It is |

Exception: USA

L.T.E. = National Historic Landmarks
e.g.
The Morrow Plots (Champaign, IL)
The Old Rotation (Auburn, AL)
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Are long-term trials still interesting?

Up to now they have been helpful,
for example, giving information on:

No-tillage, mycotoxins, waste recycling,
CO, sequestration, crop system modelling,
mineral fertilizer rates, organic farming, ...

E+Activator Enzyme
The results that can be obtained are typically multidisciplinary

Vo

f .
. . . . I o
Many of them regard soil environment for its slow dynamics , / E+Inhibitor

KmA  Km Kml [s]
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