11™ Nitrogen Workshop

11°™ Atelier sur | 'azote

Book of Abstracts
Recueil des Resumes

9-12 September 2001
Reims, France

e, [NSTITUT NATIONAL DE LA RECHERCHE AGRONOMIQUE
| ¥ NATIONAL INSTITUTE FOR AGRICULTURAL RESEARCH




Workshop organizers / Structures organisatrices

IN% Institut National de Recherche Agronomique

Unité d'agronomie de Chélons-Reims
2 Esplanade Roland Garros BP 224
F-51686 REIMS Cedex 2

@ 33 (0)326773580- & 33 (0)32677 3591
an perchere @reims.inra.fr

Unité d'agronomie de Laon-Péronne

Rue Fernand Christ

F-02007 LAON Cedex

& 33 (0)32324 6474 - & 33 (0)3 23 79 36 15

i) dazin@laon.inra.fr

Centre INRA de Lille - Service de la communication
369 rue Jules Guesde

F-59650 Villeneuve d'Asq

= 33 (0)3 2043 54 59 - = 33 (0)3 20 43 54 97

@D ngandon @lille.inra fr

Scientific committee / Comité scientifique

Sylvie Recous, INRA, Laon (France) - Chair / Responsable

Denis Angers, Agriculture & Agri-food Canada, St Foy (Canada)

Christian Feller, CENA-USP/IRD (ex-ORSTOM), Piracicaba (Brazil)

Mariusz Fotyma, Inst. of Soil Science & Plant Cultivation, Pulaway (Poland)

Steve Jarvis, IGER, Okehampton (United Kingdom)

Erik S Jensen, The Royal Veterinary & Agricultural University, Copenhagen (Denmark)
Holger Kirchmann, Swedish University of Agricultural Sciences, Uppsala (Sweden)
Roel Merckx, Katholieke Universiteit, Leuven (Belgium)

Jean-Marc Meynard, INRA-INAPG, Thiverval-Grignon (France)

David Powlson, IACR-Rothamsted (United Kingdom)

Paolo Sequi, Inst. Sperimentale per 1a Nutrizione dele Piante, Roma (Italy)

Paul Vlek, ZEF Universitit, Bonn (Germany)

Jan Vos, Wageningen Agricultural University (The Netherlands)

Organizing committee / Comité d'organisation
Bernard Nicolardot (INRA, Reims), Chair / Responsable
Nicolas Beaudoin (INRA, Laon)

Valérie Dazin (INRA, Laon)

Nathalie Gandon (INRA, Lille)

Patricia Garnier (INRA, Laon)

Juliette Lefévre (INRA, Laon)

Eric Justes (INRA, Reims)

Jean-Marie Machet (INRA, Laon)

Bruno Mary (INRA, Laon)

Virginie Parnaudean (INRA, Reims)

Nicolas Percherel (INRA, Reims)

Sylvie Recous (INRA, Laon)



T ——————E

Theme 3 Poster presentation

Nitrogen management in the potato crop: characterization of nitrogen nutritional status indices
M. A. Rodrigues', J. Coutinho® and F. Martins®

Introduction

Fertilizer-N recommendation systems have been permanently under discussion all around the world, due to
the ecological significance of N and the difficulty in making fertilizer recommendations for this element
before the start of the growing season. Several researchers have suggested alternative action proposals that
consist of the preplant application of a small proportion of the total necessary N, with fertilization
adjustments at sidedressing time, based on indices of the N nutritional status of the crops. In this abstract,

results to do with the sensitivity of the petiole nitrate, leaf N and leaf greenness indices in relation to soil N
availability are presented.

Material and methods

The field trials were carried out at Braganca (NE Portugal) over four years (1996-1999), on a loamy eutric
cambisol. The climate is Mediterranean type, dry and warm in the Summer. The experimental set up was
organized in a split-plot design. The preplant treatments were 0 (P0), 50 (P350), 100 (P100), 200 (P200) and
300 (P300) kg N ha'. included as main plots. In sidedress (as sub-plots) 0 (SO), 25 (S25), 50 (S50), 100
(S100) and 200 (S200) kg N ha”' were applied, 19 days after emergence. The sidedresses of 1999 consisted
only of one N rate (200 kg N ha''), but applied at different times during the cultural cycle (in the control no
N fertilizer was applied). As N fertilizer urea was used. Nitrogen nutritional indices were determined on the
fourth leaf from the top. Leaf (blade + petiole) N was determined by the Kjeldahl method. Petiole nitrates

were analysed by spectrophotometry in a segmented flow analyser. Leal greenness was evaluated in the
terminal leaflet with the SPAD-502 chlorophyll meter.

Results and discussion

Some of the obtained results are presented in figures 1,2 and 3.

The nitrate content reached in the SO treatments (figures 1: PO, P100 and P200) was dependent of the
preplant N applied. After the sidedress N applications the achieved nitrate content, in each preplant fertilizer
treatment, depended on the sidedress N rate. The results show that the levels of petiole nitrates are sensitive
to the applied N independently of the application time. The leaf N followed an identical pattern to the petiole
nitrates (figure 2), although with less variation amplitude, showing just as great sensitivity to the soil N
availability. On the other hand, the values never approach zero, for the reason that, whereas the nitrates are
exclusively a form of reserve, part of the leaf N is integrated into vital organic structures {Barraclough, 1993;
Millard e Mackerron, 1986). After the sidedress fertilizer application, the SPAD-values rised rapidly and
reached, always, the greatest values registered in each growth stage (figure 3). The results also show that the

greenness of the leaves react to the applied N with great sensitivity, contrary to what was observed by Vos
and Bom (1993).

Conclusion

All the indices can be considered good N nutritional indices, in so far as they presented good sensitivity to
soil N availability. The difficulty in the generalization of these methodogies is due to the natural variation
associated with the indices, because of ontogenetic effects and genetic, environmental and cultural factors.

The minimization of these effects is crucial to validate these techniques of diagnosis and recommendation of
fertilizer use.
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Figure 1 —Effect of preplant and sidedress N application on petiole nitrate concentration.
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Figure 2 —Effect of preplant and sidedress N application on leaf N concentration.
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Figure 3 ~Effect of preplant and time of sidedress N application on chlorophyll-SPAD values.
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