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PROA LIFE+HPNOA “improved flux Prototypes
for N,O emission reduction from

Agriculture” (2012-2016)

_ The main objectives of the project:

|§ 1. To develop and validate two prototypes
ems for measuring soil N20 fluxes and to
improve the monitoring of N20O from
agricultural soils.

1. To carry out field trials in two é
representative sites in order to identify =

—=_ the best management practices (BMPs) —.
j;;_:INQA for reducing N20O emissions from the g
= SCIENCE & IMPACT main arable crops of Tuscany. 8
REGIONE 2. To scale up these BMPs from field to &

regional level, through suitable modeling

‘/) in order to identify and to promote the
measures for an effective reduction of
the N20O emissions.
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ENVIRONMENT

To analyse the response of durum wheat to different
soll tillage and N fertilization level in termes of:
Productivity N uptakes
And agronomic, environmental and economic




MATERIALS &
METHODS




IPNOA  TWO EXPERIMENTAL SITES IN TUSCANY
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1. CIRAA Center for  Agro-Enviromental
Research E. Avanzi, San Piero a Grado, Pisa

2. CATES Center for Agricultural Technologies
and Extentsion Services (Tuscany Region),
Cesa, Arezzo.

CIRAA silty clay loam soil

CATES clay saoil .
y - Total annual precipitation

MATERIALS AND METHODS

Pisa Cesa .

Parameter Unit  2013-14 2014-15 2013-14 2014-15 2014 2015
Sand (2 mm-50mm) gkg" 171 196 423 421 CIRAA 1560 913
Silt (50 - 2 mm) gkg' 471 462 154 142 (mm)
Clay (< 2mm) g kg™ 357 342 423 436 CESA (mm) 924 632
pH 1:1 wiv 7.8 7.9 8.0 7.5
Organic matter gkg_ 21.8 20.0 12.0 10.2 - Precipitation from sowing to harvest
Total Kjeldhal N g kg™ 1.5 1.5 0.5 0.5 P g
Assimilable P mgkg' ~ 22.1 287 1083 1725 2013-2014 | 2014-2015
Exchangeable K mg kg  246.0 247 4 91.4 82.3
CIN 8.5 7.8 12.8 12.2 Sl (i) eC 510

CESA (mm) 580 450
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Treatments:
NO || N1 || N2 CIRAA CATES
g & -~ 1™ Sowina date 26 November 2013| 3 December 2013
® Soil till age: 5?;_5 J 4 November 2014 | 8 January 2014
_ ' g § Sl o T | R Harvest date 30 June 2014 4 August 2014
ploughing (30 cm) g5 6 July 2015 8 July 2015
. : N1 || N2 || NO
minimum tillage (10 cm)
NOI N Fertiliser split Amount of fertiliser (kg)
® N fertilization: Eio LT IIT Sowing (urea) Ny= 78; N,=78
NO =0 kg N hal 28 NO || N1 || N2 Tillering (nitrate ammonium) N,= 110; N,=200
. |« |Stem elongation (urea) N,= 80.4; N,=145.7
N1 =110 kg N hal Il B
5m
N2 =170 kg N ha'l

v" Yield component at harvest (fresh and dry);
v" Wheat plant height;
v" Number of spikes;
DETERMINATIONS: v Thousand grain weight;
v' Harvest Index;
v" N content of above-ground organs (Kjeldhal method);
v N uptakes;
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N EFFICIENCY PARAMETERS

Agronomic efficiency A kg kgIN Ag =(GYyx- GYno) /Ny GY = Crop Yield;
Ny = N fertilisation

Nitrogen Utilization Nyre Ko kgt Nute = GYpnx / TNUy GY = Grain Yield:;

Efficiency TNU = Total above-
ground N uptake

Nitrogen Harvest Index N, % Ny = GNUpy / TNUyy TNU = Total abOve-
ground N uptake
GNU = Grain N
uptake

Physiological Efficiency P kg kg Pe = (GY\yx— GYyo)/ TNUy - TNUy,

Apparent Recovery Fraction RF % RF= (TNUpx—TNUyo) / N,

Nitrogen Economic NEE €¢€1 NEE = (GY,\x- GY\o)* grain price /

Efficiency (Ny- Ng) * N selling price
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Total AGDY (t ha'l)

Site

grain yield

: a
1 straw yield

| -30% 1
| b /
L

=0.6

HI= 0.5

S =t Pt e e LA 3R s OB
s A

CATES CIRAA

Arezzo
Pisa 3.0
Toscana 3.2

Dry grain  Dry straw Total AGDY
>ource tha™ tha™ tha™
Tillage (T) ok * ok
N rate (N) %k 3k %k %k %k ¥ % %k %k

Soll tillage

W straw yield

M erain vield
b -10%
/

HI= 0.5

MT P
Conventional
Minimum 2.7

(Seddaiu et al., 2016)

N fertilisation level

a

W ctraw yield 5

® prain yield

- 50(:/%
b

HI= 0.5

NO N1 M2
NO 1.4
N 90 3.0
N 180 3.8

(Seddaiu et al., 2016)
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¥ Ngrainf Nstrawl
1000~ - 20% ---
T N O 2.3 64
/ N 50 2.5 72
80k~ N 100 2.9 87
- 50% I N 150 3.0 91
600~ (Lopez-Bellido et al., 2001)

TotaliNEiptakel
(kgtha1)x

40017
Protein content (%13 Umidity)
2002 - NO =10.2
N1=12.1
N2 =13.9
Orl- ! 1

NOE N1P] N2p]
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RESULTS

- The increase of Gross Production
per L€ invested In fertilisers

—

0
Az Nue Ny, Pe RF (%) NEE
N IeV6| © %rain kg grain kg I\Igrain kgl kg grain kg N uptake €€t
kg_ Nfertiliser kgl N uptake N uptake kgl N uptake kgl Nfertiliser
NO h3.7a 34.5
i - 10%
N1 13.6 48.6b 33.8 58.3a 25.3a 4.6a 250
- 0
N2 11.5 43.5¢C i -10%84.0 36.3b 17.1b 2.2bi
Other studies
A N N P RF Ae Ny Ny  Pe RF
N level kg; kg ké“l'zg-l 0/0'_|I k; kgl % N level kg kg! kgkgl % kgkg! %
NO A4 73 NO 36 75
N140 9.3 36 71 19 49 NS0 7.2 35 75 23 24
N210 9.0 31 65 16 56 N100 6.6 33 73 20 25
N150 4.9 32 72 21 19

Source: Delogu et al., 1998

Source: Lopez-Bellido et al., 2001
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v Durum wheat Yields were affected by: (i) the pedo-climatic

characteristics varying of about 30% between the sites, (i) soill
tillage intensity (£ 10%) and (ii)) N rate;

v Under low-input condition (N1, 110 kg N hal), durum wheat
achieved satisfactory yield level as N2 (170 kg N ha) with
higher nitrogen efficiency and lower N,O emissions (-50%)
(Bosco et al., 2016 under submission).

v Further investigations are in progress to complete the N
balance, the analysis of energy efficiency and the evaluation of
economic aspects for this experiment.
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Cumulated N,O flux
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