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WELCOME to the VI International Congress on Hazelnut 
Tarragona-Reus, Spain 14th_18th June, 2004 

We have the pleasure in weleoming researeh partieipants and Hazelnut industries to Ibe VI 
Intemational Hazelnut Congress whieh will be held in Tarragona and Reus. The Congress will 
be an intemational forum to meet eaeh olber and to exehange experienees related to Ibe latest 
results eoneeming agronomie, industrial, heallb benefits and eommereial aspeets of hazelnul. 

The Spanish nut tree sector represents a remarkable weight in Ibe agrieultuml final produetion, 
our eountry being Ibe seeond world produeer of almond (55.000 t grain) and Ibe fourth of 
hazelnut (9.000 t grain). In Spain hazelnut eovers sorne 25.000 ha, eoneentrating 95 % in 
Catalonia and, more eoneretely in Tarmgona (18.000 ha), where Ibe hazelnut is, in diverse 
distriets, an important souree of ineome. The hazelnut sector is grouped in six Nut Growers 
Assoeiations, all of them loeated in Catalonia. In Spain, hazelnut eommereialization is mainly 
dedieated to!he chocolate industry and!he elaboration oftoasted "snaeks." 

As you probably know, Ibe 1 st Hazelnut Congress was held in Reus in Ibe year 1976. Sinee 
Iben, different eities all over Ibe world have hosted the following: Avellino, ltaly (1983); Alba, 
Italy (1992); Ordu, Turkey (1996) and Corvallis, USA (2000). This spring we have Ibe 
opportunity to meet again in Tarragona-Reus, twenty-eight years after Ibat evenl. The 
organization in eharge is Ibe IRTA - Centre Mas Bové, Constantí (Generalitat de Catalunya) in 
eollaboration wilb Ibe Intemational SoeietY for Hortieultural Seienee (ISHS). 

The' following pages provide a sehedule-index of events for Ibe eonferenee, Ibe abstraets of all 
presentations and a Iist of partieipants' names. 

In Ibis C<:mgress Ibere are about 125 partieipants of several eountries, sueh as Australia, China, 
Franee, Italy, New Zealand, Poland, Portugal, Spain, Soulb America, Turkey, Ukraine, USA, 
etc. The organization of Ihe eongress has reeeived finaneial support from several institutions 
(Diputaeió de Tarragona, Ministerio de Ciencia y Tecnología, UE-PORTA, Generalitat de 
Catalunya, CIHEAM, FAO-CIHEAM Nut Network, CaÍl<a Tarragona, Ajuntaments (town 
eouneils) de Tarmgona, Reus and Constantí) and private sponsors (Borges, Morella Nuts, 
Indústries Garriga, DOP Avellana de Reus, Unió Agraria Cooperativa and Coselva). We Ibank 
all oflbem. . 

We hope you will enjoy your stay wilb us and Ibat you will have Ibe opportunity to leam about 
our region and local customs. 

Hoping to meet you at !he Congress, 

Sineerely, 

Dr. Joan Tous 
Convener of!he Congress 

, ~\ 

Dr. Meree Rovira 
Scientific Seeretariat 

TARRAGONA - REUS, SPAIN 
14th 

_ 18th June, 2004 
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SCHEDULE FOR THE CONGRESS 

Time 

14" June, Monday 

8h-9h 
9h-9.45h 
9.45h-Ilh 

IIh-11.30h 
11.30h- 12.30h 
12.30h-13.30h 

14h-15h 
15.30h-16h 
16h-16.30h 
16.30h 
17h-18.30h 
19h-20.30h 

20.30h-23h 
23.30h 

15th June, Tuesday 

8.30h-8.45h 

8.45h-I 0.45h 

l Ih-I I.30h 
11.30h-13.30h 

14h-15h 
15.30h-17h 
17h-18h 

18h-20h 
20h-21h 

Event 

Registration I Poster set up 
Opening session ofthe Congress 
Oral Session 1: Germplasm and 
Genetic Improvement 
Chairman: S. A. Meh/enbacher 
(u'S.A.) 
Cofee Break 
Oral sesmon 1 (continuation) 
Oral Session 2: Biology and 
Physiology 
Clmirman: G. Me (Ita/y) 
Lunch 
Oral session 2 (eontinuation) 
Poster set up 
Departure to Reus 
Visit to Borges Nut Industry 
Teehnical Tour: Visit to IRTA-Mas 
Bové 
Dinner in IRTA-Mas Bové 
Arrival to the hotels 

Oral Session 3: Propagation and 
Rootstocks 
Chairman: A. Tombesi (Ita/y) 
Oral Session 4: Orcbard 
Management 
Chairman: A. Tombesi (Ifa/y) 
Cofee Break 
Oral Session 5: Pest and Diseases 
Chairman: A. N. Azarenko (U.s.AJ 
Lunch 
Poster SessioDS 1, 2, 3 
Invited Conferenee. N ueis Fundation: 
'Health and nuts' 
Tourist and cultural Tour in Tarragona 
Weleome coctail in Tarragona' s Town 
Hall 

TARRAGONA - REUS, SPAlN 
14m - 18'h June, 2004 

Location 

Hall of Diputació de Tarragona 
"Santiago Costa" Hall 

Hall of Diputaeió de Tarragona 
"Santiago Costa" hall 

Astari Hotel 
"Santiago Costa" Hall 
Hall ofDiputaeió de Tarragona 

Reus 
Constanti 

Tarragona 

"Santiago Costa" Hall 

Hall of Diputaeió de Tarragona 
"Santiago Costa" Hall 

Astari Hotel 

"Santiago Costa" Hall 

Tarragona 
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16th June, Wednesday Technical and cultural Tour 

Sh. 
S.30h-IOh 
10.1 5h-11.45h 
12h-13.15h 
14h-15.30h 
16h-17.30h 
17.30h-ISh 
IS.15h 
19h 

17th June, Thursday 

S.30h-9.15h 

9.30h-Ilh 

Ilh-I1.30h 
11.30h-13.30h 
12h-13.30h 

14h-15h 
15.15h-16h 
16h 
16.30h-IS.30h 

19h 
20.30h-23h 
23.30h 

18th June, Friday 

9h-9.30h 
9.30h-ll h 

Ilh-ll.30h 
11.30h-13.30h 

13.30h-14h 

Departure frorn Diputació de Tarragona 
Hazelnut Orchard "Tros Nou" 
"Coselva" Industry 
Hazelnut Orchard " Mas del Metge" 
Dinner 
Visit to Poblet Monastery 
V isit to winery of Monastery 
Retum to Tarragona 
Arrival to the Hotels 

Oral Session 6: Post Harvest and 
Quality 
Chairman: A. Solar (Slovenia) 
Oral Session 8: Industry, Marketing 
and Economies 
Chairman: C. Tuneer (Turkey) 
Coffee break 
Oral Session 8 (continuation) 
ISHS hazelnut workshop 
Poster SessiODS 4, 5, 6, 8 
Lunch 
Poster take away 
Departure to Reus 
Modemism in Reus: Tourist and 
Cultural Tour 
Arrival to !he hotels 
Gala dinner 
Arrival to !he hotels 

Open day 

Welcorne to!he Workshop 
I SI Round table: 'World hazelnut 
situation and perspectives' 
Coffee Break 
2"" Round table: 'Production and 
cornmercial aspects on hazelnut 
Conclusions and Closure ofthe 
Congress 

T ARRAGONA - REUS, SP AIN 
14m _ISth June, 2004 

La Selva del Camp 
" 
" 

L'Espluga de Francolí 
" 

Tarragona 

"Santiago Costa" Hall 

Hall of Diputació de Tarragona 
"Santiago Costa" Hall 
"Santiago Costa Hall" 
Hall of Diputació de Tarragona 
Hall ofDiputació de Tarragona 

Reus 

Tarragona 

Auditori Ca;'," de Tarragona 
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AN EV ALUATION OF HAZELNUT GENOTYPES IN AUSTRALIA 

B. J. Baldwin (1), K. Gilchrist (1), L. Snare (2) 

(I'rhe University ofSydney, Faculty ofRural Management, P.O. BOl< 883, Orange, NSW 2800, 
Australia . o 

(2~SW Agriculture, Orange Agricultural Institute, Forest Road, Orange, NSW 2800, Australia 

Five field experiments have been established to evaluate 24 bazelnut genotypes. Planting 
commenced in 1995. The el<periments are on-going. The genotypes include imported cultivars 
and Australian selections. Two oftbe field sites are in NSW (Orange and Moss Vale), two in 
Victoria (Toolangi and Myrtleford) and one in Tasmania (Kettering). Data gathered on average 
dates of commencement and duration of pollen sbed and female bloom, along wilb dates of 
leafing out, is presented. 
Tree butt eircumferenees have been measured annually in aulumn to assess tree growth. N ut 
yields have been obtained from 2000 onwards. 
Differenees in tree growtb ando nut yields have °been found between sites and genotypes. In 
general Ibe trees at Ibe Myrtleford site have grown bes! and given Ibe highest yields, wilb sorne 
genotypes producing 5 kg/tree in Ibeir sevenlb year afier planting. The genotypes 'Barcelona' 
'Tonda di Giffoni' and 'TokolyiIBrownfield Cosford' (TBC), an Australian seleetion, have been 
the highest yielding across all sites. Good yields have also been obtained at sorne sites for 
'Ennis', 'ButIer' 'Segorbe' and 'Tonollo', Ibe latter being anolber Australian selection. 
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SESSION 1: Germplasm and Genetic Improvemenl 

DEVELOPING HAZELNUTS FOR THE EASTERN UNITED 
STATES 

T. J. Molnar. J.C. Goffreda, C.R. Funk 

Oral 

RUlgers University, Cook College, Departmenl of Planl Biology and Patbology, 59 Dudley 
Road, New Brunswick, NJ 0890 1, USA 

Two major limiling factors, easlem filbert blight (Anisogramma anomala [peck] E. Muller) and 
tbe lack of cold hardiness, obstrucl tbe successful culture of European hazelnut (Corylus 
avellana L.) east of tbe Rocky Mountains. In the early 1900s, hazelnul breeders in Ihe eastem 
Uniled Slales made interspecific hybrids between!he wild American hazelnut (C. americana L.) 
and Ihe European hazelnul in an attempt to develop hybrids with improved stable resislance to 
easlero filbert blighl and better cold hardiness. While definite progress was made witb tbese 
hybrids, the lack of genotype diversity used in the controlled crosses and tbe disconlinuation of 
focused breeding programs left much room for improvement. Recently, exhaustive efforts have 
been made by tbe USDA-ARS Nalional Clonal Germplasm Reposilory and Oregon State 
University, Corvallis Oregon, to develop and preserve a worldwide coIleclion of Corylus 
genelie resources. Sinee the diseovery of eastem filbert blight in the Paeifie Northwest in tbe 
early 19705 and its subsequenl spread, these eoIleelion efforts have been combined witb an 
urgent need to locate andlor develop eastem filbert blighl resistant cornmercial quality cultivars 
for Ihe hazelnul produclion region of the United Stales. This led lo tbe development of 
successful inoculation and resistance screening techniques and to tbe identification of resistant 
genotypes. These new techniques and expanded genetic resources were nol available to tbe early 
easlem Uniled States hazelnul breeders. At Rutgers University we are using tbese modem 
lechniques lo screen and evaluate hazelnut cultivars and seleclions for stable high resistance to 
easlem filbert blighl found in tbe eastem Uniled Stales. Genotypes being evalualed inelude 
selections from earlier and currenl eastem North American breeding programs and hobbyists, 
aecessions from tbe USDA-ARS National Clonal Germplasm Repository, breeding malerial 
from Oregon Stale University, and selections from our own germplasm coIlection and breeding 
efforts. We are a1so evalualing these coIleclions for cold hardiness and olher agronomic 
characlers wilh !he inlenl lo use tbe mosl promising as parents in OUT hazelnut genelic 
improvement programo New Jersey's geographic location and climate make it weIl suited for 
assessing tbe limiling faclors of hazelnut culture in tbe eastem Uniled Stales. The genelic 
resources exist within tbe Corylus genus to develop hazelnuts for food, soil conservalion, and 
environmental enhancemenl and beaulification anywhere in !he temperale world. By using 
modem breeding procedures and lechnologies il will be possible to greatly increase !he 
usefulness of hazelnuts in New Jersey, tbe eastero Uniled Stales, and any otber climalicaIly 
homologous areas. 
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SESSION 1: Oennplasm and Oenetic Improvement Oral 

PRODUCTIVITY AND YIELD EFFICIENCY OF HAZELNUT 
(Corylus avellana L.) CULTIV ARS AT DIFFERENT LOCATIONS IN 
CHILE 

P .Orau. R.Bastias 
Instituto de Investigaciones Agropecuarias. Centro Regional de Investigación Quilarnapu. 
Casilla 426, Chillan, Chile 

A network of experimental hazelnut orchards has been established in Ihe Mediterranean area of 
Chile. The purpose of Ihese orchards is to detennine Ihe adaptation ability of severa! 
commercial cultivars to Ihe growing region. The orchards in the northem territory of Chile were 
planted in 1999; wbile Ihose in Ihe soulhem territory were planted in 2002. 
The planting density was 4 x 3 m (833 plantslha), and the cultivars were: 'Negre!', 'Oironell', 
'Orifoll', 'Morell" 'Tonda Romana', 'Tonda dene Langhe', 'Barcelona', 'Tonda di Oiffoni' and 
'Mortarella'. Chilean ecotypes were also planted as pollinizers. 
The tirst results showed that cultivars 'Tonda Romana' and 'Barcelona' provided Ihe highest 
yields (up to 1 tonlha in Ihe Ihird year); while Ihe greatest yield efficiency was obtained wilh 
'Tonda Romana', 'Morell', and 'Orifoll'. The lowest yields were found in 'Tonda delle 
Langhe'. 
The paper discusses vigour index and its relation to production and yield efficiency. Based on 
these results, cultivars show a large range of ability to adapt to Ihe climatic conditions of Chile. 
The paper a!so discusses some very unique physiological disorders observed in Ihe early stages 
of cultivar developmen!. 
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SESSION 1: Germplasm and Genetie Improvement Oral 

INTERSPECIFIC HYBRIDIZA TION OF HAZELNUT AND 
PERFORMANCE OF SOME ADV ANCED SELECTIONS IN CHINA 

M. Xie(l), J. Zheng(¡), L. Radicati(2), G. Me (2) 

(¡~eonomie Forestry Research Institute ofLiaoning Provinee, 252 Yulin stree!, Ganjingzi 
distrie!, Dalian 116031, China 

(2)¡)ipartimento di Colture Arboree, UniversitA di Torino, Via Leonardo da Vinei, 44-10095 
Grugliaseo, TO, Italy 

The hazelnut (Corylus heterophylla Fish.) has been well known and widely distributed 
throughout northern China sinee aneient times, but until reeently this kind of hazelnut has been 
wild. In eomparison with tbe European hazelnut (c. avellana L.), tbe nut weight of C. 
heterophylla is smaller (about 1.0 g), and the yield is poorer (about 300 kglha), but it does 
exhibit very good winter hardiness. A breeding prograrnme involving interspecifie hybridization 
between C. heterophylla and C. avellana was initiated in 1979 at tbe Eeonomie Forestry 
Research Institute of Liaoning Provinee. The aims of this prograrnme included: good elimatie 
adaptability; high and eonstant produetivity; bigger nut size, good kernel quality; and greater 
winter hardiness. During 1980-1986, we obtained 2.300 seedlings. Almos! 40 were seleeted 
during tbe period 1988-1990, and from 1991 to 1999 advaneed seleetion trials involving 
hazelnut eultivars were earried in different elimatie zanes of Liaoning and other provinees. In 
1999, 5 new varieties were released: 'Pingdinghuang' - tree height 1.89 m, diameter 1.78 m, nut 
weight 2.14 g, kernel percentage 41 'Yo, yield 1.77 tlha.; 'Bokehong' - 2.66 m, 1.78 m, 2.1 g,41 
'Yo, 1.95 tlha; 'DA WEI' - 2.30 m, 1.58 m, 2.5 g, 41 'Yo, 1.43 tlha; 'Jinling' - 2.13 m, 1.67 m, 2.0 
g, 43 'Yo, 1.13 tlha; and 'Yuzui' - 2.51 m, 1,66 m, 2,2 g, 40 'Yo, 1.22 tlha, respeetively. New 
varieties showed good growth and yields in the zone ofChina between N42° and N32° (average 
annua! temperature 7.5°C - 14°C). In 2001-2002, tbe baek-crosses ofF¡ xC. heterophylla and 
C. heterophylla x C. heterophylla F¡ were made in China. In 2003, F¡ x C. avellana and C. 
avellanaxF¡ were made in botb Italy (UniversitA di Torino) and China. 
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SESSION 1: Oennplasm and Oenetic Improvement Oral 

ADV ANCED SELECTION AND CULTIVAR PERFORMANCE OF 
HAZELNUT TRIALS PLANTED IN 1994 AND 1998 AT OREGON 
STATE UNlVERSITY 

R. L. McCluskey. A.N. Azarenko, S.A. Mehlenbacher, O. Smith 
Oregon State University, Oeptartment of Horticulture, ALS 4017, Corvallis, Oregon 97331, 
USA 

Hazelnut seleetions from tite Oregon State University breeding program pass tltrough several 
stages of inereasingly stringent evaluations before they advance into replicated yield trials. This 
is one of tite final tests prior to cultivar release. As new material is identified, replicated yield 
trials containing 16-20 advaneed selections plus check varieties have been established every one 
to two years sinee 1990. Plantings established in 1994 and 1998 are diseussed in tltis papero 
The 1994 trial eontained lO seleetions and 'Barcelona', 'Casina', 'Negret', 'Segorbe', and 
'Willamette'. Data was eolleeted on tree size, nut yield, and kernel quality from 1996-2000. 
Three seleetions, OSU 350.089, 309.074, and 308.056 had eumulative nut and kernel yields 
greater titan 'Willamette', tite highest yielding of the named eultivars. Cumulative nut yields 
ranged &om 18.8-9.9 kg/tree, and eumulative kernel yields ranged from 9.6-4.5 kg/tree. Several 
seleetions had good kernel quality, however all of the seleetions were susceptible to eastern 
filbert blight (EFB), and the planting was removed after tite seventlt leaf. 
The 1998 trial initially ineluded 'Barcelona', 'Lewis', and 10 EFB resistant seleetions. Four 
seleetions continue to be evaluated, and OSU 510.041 was released as tite EFB resistant 
pollinizer 'Delta' in February 2001. Selections in tltis trial are &om the BC, generation of 
erosses made to 'Oasaway'. Kernel size is small and trees appear to be less preeocious than 
sel.ections in previous trials. Four years ofyield and defeet data are ineluded here. 
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SESSION 1: Gennplasm and Genetic lmprovement 

DINUCLEOTIDE MICROSATELLITES OF THE EUROPEAN 
HAZELNUT 

N. V. Bassil(I), R. Botta(2), S. A. Mehlenbachet"3) 
(1) USDA-ARS, NCGR, 33447 Peoria Rd., OR 97333, USA 

Oral 

(2) Universita degli Studi di Torino, Dipartimento di Colture Arboree, Via Leonardo da Vinci, 
10095 Grugliasco, TO, ltaly 

(3) Oregon State University, Department ofHorticulture, CorvaJlis, OR 97333, USA 

The objective ofthis study was to develop the maximum number of markers possible from three 
microsatellite-enriched genomic libraries of the European hazelnut, Cory/us avellana L. 
Thirteen additional dinucleotide-containing loci were detected. Five contained the CA motif and 
were isolated from CA-enriched Iibrary A, while eigbt - most ofwhich were obtained from GA­
enriched library B - contained the GA motif. One GA-containing microsatellite locus - CAC­
C 119 - was isolated from GAA-enriched library C. Optimum annealing temperature for each 
primer pair designed using Primer3 was determined by gradient PCR. Amplification and 
polymorphism of these 13 primer pairs in 20 cultivars of C. avellana were initially determined 
by electrophoresis using 3% agarose gels. Forward primers were fluorescently labelled and wilI 
be used to identify the microsatellite alleles by capilIary electrophoresis. The ability of !hese 
microsatellite markers to reliably distinguish between European hazelnut cultivars irrespective 
of their geographical origin will be assessed. We plan to use microsatellite markers to identify 
suspected duplicate accessions and to fingerprint the core hazelnut genotypes. 
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SESSION 1: Gennplasm and Genetic Improvement Oral 

DNA-TYPING OF HAZELNUT: A UNIVERSAL METHODOLOGY 
FOR DESCRIBING CULTIV ARS AND EVALUATING GENETIC 
RELATEDNESS . 

R. Bolta. A. Akkak, P. Boccacci 
Dipartimento di Colture Arboree, Universita degli Studi di Torino, Via Leonardo da Vinci 44, 
10095 Grugliasco,Torino, ltaly 

The European hazelnut (Corylus ovellana L.) has been Ihe souree ofmany commercial nuts and 
for many centuries the most important cultivars in Europe and Turkey have been selected from 
local wild populations of the species. Melhods for identifYing hazelnut cultivars are primarily 
based on Ihe analysis of morphological traits. However, Ihese are ofien unreliable or imprecise 
indicators of plant genotype, as Ihey are influenced by environmental factors. Discriminating 
between closely related cultivars is Iherefore ofien extremely difficult, especially in Ihe nursery 
and when plants are young and do not yet bear fruil. On Ihe contrary, DNA-typing can provide a 
convenient and reliable melhod for accurately identifYing hazelnut cultivars. Microsatellite or 
Simple Sequence Repeat (SSR) markers meet many oflhe requirements of the ideal molecular 
marker: abundance in genome, reproducibility, high degree of polymorphism, and co-dominant 
inheritance. SSR markers have recently been developed and characterized in C. ovellana . 
Twelve ofthe available loei were selected for Iheir high polyrnorphism and clarity ofprofile and 
were used to genetically identifY the most important commercial hazelnut cultivars, using a 
semi-automated technique based on fluorochrome technology. The unique combined genotype 
of each cultivar was defined by combining Ihe genotypes obtained across Ihe 12 loci; DNA 
profile data were expressed in a fonnat suitable for constructing a database. Statistical analysis 
was applied to investigate Ihe infonnative content and discriminative power of the loci, 
probability of identity, possible parentage and phylogenetic relationships arnong cultivars. The 
melhodological approach and perspectives of Ihe technique are discussed wilh a view to its 
application al Ihe internationallevel and in Ihe genetic certification of propagated material . 
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INVESTIGATION OF GENETIC DIVERSITY AMONG 
EUROPEAN HAZELNUT (Corylus avellana L.) CULTIV ARS USING 
SSRMARKERS 

T. Gokinnak,I). S. A. Mehlenbacher">, N. V. Bassil(2) 
(1) Oregon State University. Department ofHorticulture. Corvallis. ORo 97331. USA 
(2) USDA-ARS National Clonal Gennplasm Reposilory. 33447 Peoria Road. Corvallis. ORo 

97333. USA 

We used 10 pairs of simple sequence repeal (SSR) primers lo investigate genelic diversity in 
274 cultivars of European hazelnul (Corylus avellana L.) representing a wide range of 
geographical regions. 82 of the 274 were suspected duplicale accessions. as !hey were 
morphologically idenlical. but !hey had been imported from differenl collections under differenl 
names. Preliminary PCR results showed !hat !he SSR primers we used were highly 
polymorphic. ABI Genescan® and Genotyper® software were used lo identi/)' Ihe precise allele 
size generaled from each PCR reaction based on an inlemal lane standard. MicroSat and 
Powennarker software was used lO generale a genelic similarity matrix based on possible pair­
wise combinations of accessions using !he "proportion of shared alleles". UPGMA cluster 
analysis was used lO construct aIree from Ihe genetic similarity matri", using MEGA2 software. 
The results will be discussed. 
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SESSION 1: Gennplasm and Genetic Improvement 

CLONAL SELECTION IN Gevllina avellana MOL. FOR 
NUTRITION AND PHYTOTHERAPY 

F. Medel 

Oral 

Instituto de Producción y Sanidad Vegetal, Facultad de Ciencias Agrarias, Universidad Austral 
de Chile, Chile 

The importance of clonal selection in Gevuin nut production (Chile Nut) has been stressed in 
several studies. To evaluate the variability of selected clones, several chemicaJ and physical 
kernel traits (water, energy, protein, carbohydrate, lipid, libre, ash, calcium, copper, iron, 
magnesium, manganese,' phosphorus, sodium, zinc, vitamin A and E content, and UV 
absorbance) were studied during live growing seasons (from 2000 to 2004) in Southern Chile. 
This artiele presents preliminary results with respect to the absorbance of UV radiation by seed 
oil. The chemica! traits are also compared with the composition of haze!nut and other nuts. 
Clear evidence of variability in the chemical and physical traits of different clones alIows 
genetic irnprovement in Gevuina. 
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HAZELNUT CULTURE TODA Y AND THE OUTLOOK FOR ITS 
DEVELOPMENT IN THE CRIMEA 

S. Yu. Khokhlov 
Nikita Botanical Gardens - NationaI Scientific Center (NBG-NSC), Department of Southem 
Fruit Culture, 98648, Yalla, Crimea, Ukraine 

The geographical situation of the Crimea, its different topography, the Black Sea and the Azov 
Sea detennine the wide spectrum of ecological factors which influence the growth and 
productivity of cultivated species. 
The Crimea is famous for its hazelnuts. At the end of 1930, half of all plantations were on the 
South Coast of the Crimea. But now Iittle attention is paid to this culture and there are no 
commercial hazelnut plantations. 
The mild climate ofthe south coast ofthe Crimea allows the cultivation ofwonderful varieties. 
In more mountainous regions ofthe Crimea it is advisable to use more frost-resistant varieties. 
The establishment of industrial hazelnut plantations in the Crimea is possible in practically all 
the regions of the peninsular. Their profitability will be detennined by soil-climate conditions 
and the demands which are presented by hazelnut culture and the correct combination of main 
varieties and varieties-pollinators. 
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SESSION 1: Gennplasm and Genetic Improvement Poster 

HAZELNUT IN GEORGIA 

N. Mirotadze 
Agricultural Science Academy, Scientific-research Institute of Horticulture, Viticulture and 
Winemaking, Centre of Designing, Planning and Education, 6, Marshal Gelovani Ave., 0159, 
Tbilisi, Georgia 

Georgians traditionally consider hazelnut as one of lbe most significant perennial cultures and 
of immense economic importance. It is notewortby lbat lbe European market has shown 
increasing interest in higb-quality Georgian hazeInut and hazelnut products . 
At present, hazelnut is grown on a total area of 5.800 ha in Georgia, while a state development 
program foresees extending the area of hazelnut orchards to 50.000 ha during lbe pedod 1999-
2008. Hazelnut is mainly grown in regions where the sum of active temperatures ranges from 
38,00 to 42,50·C, average rainfall reaches 1.500-1.900 mm, relative air humidity is 70-75% and 
elevation ahove sea level is between 450 and 650 m, lboUgb hazelnut also naturally grows on 
land up to 1.800 metres above sea level. 
Two hazelnut species, Cory/us Pontica and Cory/us Co/chica which are lbe ancestors of various 
endemic hazelnut varieties, have been adapted for specific soil and climate conditions and 
conslitute higb-quality cultivars. Tbey have developed as a result of natural selection and 
hybridization ('Gulshishvela', 'Shveliskura', 'Khachapura', 'Anakliuri', 'Dedoplis Titi', 
'Nemsa', 'Saivanobo', etc.) and originate from the eastero and soutb-eastem Black Sea eoast 
and adjoining regions . 
Scientific work in lbis field is eurrently focused on lbe distribution of endemic and introdueed 
hazelnut varieties and tbe introduction of potential future fonns in nurseries and collection 
orchards. Crop improvement involves optimal seleelion of cultivars for eommercial orchards, 
schemes for improving tbe layout of orchards, selecting specific hazelnut varieties according to 
tbe dictates of local relief (plains, slopes, terraces, spherical rows), the number of fertile 
branches per hazelnut tree/shrub, tree-fonning, and tbe introduction and dissemination ofup­
to-date metbods of pest and disease control. 
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UKRAINIAN HAZELNUTS: CUL TIV ARS, AGROTECHNICS, 
PERSPECTIVES 

V. E. Slyusarchuk, A. P. Ryabokoo' 
Ukrainian Research Institute ofForestry & Forest Improvement o.a. G.M. Vysotsky 
Pushkinska 86 Kharkiv, 61024 (Ukraine) 

The hazelnut (Corylus avellana L.) is a naturally occurring species Ihat is found Ihroughout Ihe 
Ukraine. Its cultivars (hazelnuts) have been grown in Crimea for cenluries. Systematic seience 
work aimed at breeding new hazelnut cultivars and iotroducing Ihem into farroiog production 
began at Ihe Ukrainian Research Institute ofForestry and Forest Improvement in Ihe late 1930s 
under Dr. Fedir A. Pavlenko. The main aim was to breed high-yielding nut breeds for improving 
forest plantations in steppe conditions. To Ihis end, various differeot crosses were effected 
between Turkish hazelnuts (Corylus colurna L.) and olher hazelnuts and filberts. The hybrids 
obtained were valuable as initial material for further breeding. The "bush-trees" had nut yield 
capacities as high as 8-18 kg, kernel percentages of 43-50%, and kernel fat contents of 62-65%. 
In the 1950s, Ihe main objective of hazelnut breeding was Ihe creation of cultivars that were 
hardy to winter and drought conditions and that produced highly marketable nuts. These 
previously bred fonns became the forebears ofthe Ukraine's commereial eultivars. Since 1981, 
12 hazelnut eultivars have been included in the Ukraine's State Register of Plant Cultivars: 
'Bolgrads'ka novynka', 'Borovs'kyi', 'Dar Pavlenka', 'Klynovydnyi', 'Koronchatyi', 
'Lozivs'kyi sharovydnyi', 'Pyrizhok', 'Raketnyi', 'Sriblyastyi', 'Stepovyi 83', 'Shedevr', 
'Shokoladnyi'. Plantations of hazelnut have been established in Kharkivs'ka, Donyetska, 
Kirovograds'ka and other regions of the Ukraine. Aeeording to perennial data, the average yield 
at the Pershotravneva State Cultivar Trial Station (SCTS) was 7-8 eentneres per ha (sorne 2.5 kg 
nuts per bush), at the Kirovograd SCTS, it was 11 eeotoeres per ha (4 kg nuts per bush), and at 
Ihe Melitopo1' SCTS (Zaporizhzhya region) - under irrigatioo - it was about 30 eeDtoeres per ha 
In the I 970s, the main research priorities were to increase yield capaeity by applying 
agrotechnical measures: appropriate selectioo and use of varieties, appropriate choice of 
pollinators, fonnation and nursing of bushes, fertilizing, irrigation, and proteeting nut yields 
from the nut weevil (Curculio nucum L.). At the same time, phenologieal observations and 
biologieal studies of flowering and fruiting, vegetative propagation, aod hybridization were also 
earried out. In reeent years valuable hybrids have been seleeted with the traits of Siberian filbert 
(Corylus heterophylla Fisch. ex Trautv.) and hazelnut fruits; with eompaet and elongated 
deeorative erowns and with a large number of bunches. Six new fonns with a high yield 
eapacity have been ereated and 5 shortish forms whieh have provided valuable material for the 
ereation ofhighly profitable plantations. To provide the population ofthe Ukraine with its own 
hazelnut nut resourees and eover domestie demand, it is necessary to create over 50.000 
hectares of hazelnut plantations. Another way of further inereasing the area under hazelnut 
eultivation would involve promoting low productivity informal plantations in river valleys and 
also in orehards requiring redevelopmen!. For these and on flat plots with fertile soils under 
steppe and forest-steppe conditions, it is only possible lo use the rooted outplants of hazelnut 
eultivars included in the State Register of Plant Cultivars. Experienee shows that until hazelnuts 
begin to fruit on sueh plots, (5 years), interrows may be used for intertilled cultivation and the 
production of sorne other crops. On industrial plantations, the most rational spaeing for plants is 
6 x 6 m, therefore using the interrows for growing crops is an additional advantage. 
On forest parcels with type C, growing conditions, it may be possible to combine growing 
hazelnut for nuts and pine trees for use as Christmas trees. They can also be grown together 
with a relatively elose spacing of pine trees (Ukraine patent N". 6191 and Russian patent N". 
2025945). The priority certificate on patent application N". 2003108957 eredits A. P. Ryabokon 
and V. Y. Slyusarchuk with the invention ofa "Method for joint growth ofpine trees and filbert 
in a fresh leary subforest" for obtaining planting material, nuts and wood. The area under filbert 
plantations may be increased with the planting of greenery on recultivated land and in recreation 
zones where land could be dedicated to leisure uses for the general public. 
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SESSION 1: Gennplasm and Genetie Improvement Poster 

EUROPEAN HAZELNUT IN CHINA: PRESENT SITUATION AND 
FUTURE PERSPECTIVES FOR A EUROPEAN HAZELNUT 
CULTURE IN CHINA 

M. Xie(\), J. Zheng(ll, L. RÍldieati(2l, G. Me(ll 
('lEeonomie Forestry Researeh Institute ofLiaoning Provinee, 252 Yulin streel, Ganjingzi 

distriel, Dalian 116031, China 
(2lDip.rtimento di Colture Arboree, Universita di Torino, Via Leonardo da Vinci, 44-10095 

Grugliaseo, TO, ltaly 

The European hazelnut (Corylus avellana L.) was first introdueed into China and pl.nted in 
g.rdens at lhe end of lhe 19~ eentury. However, it was not until 1971 that the Eeonomie 
Forestry Research Institute of Liaoning Provinee began to study lhis speeies in China. Setween 
1972 and 1975, we hitrodueed 1.210 hazelnut seeds from Italy and otber European eountries 
and 203 seedlings' were obtained. Field observations began during tbe 3'" year after the 
seedlings were planted in the field. The seedlings showed great variation in tbeir growth and 
fiuit eharacteristies. Twenty-two seedlings were seleeted in 1983. Setween 1985 and 1996 
advaneed seleetion trials were earried out in different elimatie zones: from 1985 to 1996 in 
Dalian (Liaoning provinee, N38'54", northern temperate zone) and Taian (Shandong provinee, 
N36'1O", southern temperate zone); and from 1990 to 1996 in Feixi (Anhui provinee 
N3l'45"northern subtropieal zone) and Yiehang (Hubei provinee, N30'39" in tbe middle ofa 
subtropieal zone). In Anhui and Hubei provinees, tbe selections demonstrated better vegetative 
growth, but gave poorer yields due to defieieneies in tbe development of male and female 
flowers. In 1996, 3 new varieties were released: 'Lianfeng' - nut weight 2.71 g, kernel 
percentage 45 %, yield 2.14 kg/tree (for 8 year-old trees); 'Yifeng' - 3.21 g, 46 %, 2.09 kg/tree; 
and 'Taifeng' - 3.21 g, 43 %, 2.10 kg/tree (for 8 year-old trees) respectively. Hazelnut showed 
good growth and yield in tbe soutbern temperate zone of China Between 1996 and 1997, about 
40 different varieties of European hazelnut, ineluding 'TDGL', 'Barcelona', and 'Sutler" were 
introdueed into China from Italy and tbe USA. Bearing in mind tbe faet tbat China has quite 
large temperate areas, which are suitable for hazelnut cultivation, and tbat tbere is a potentiaBy 
large market for hazelnut in China, tbere should be very good seope for hazelnut eultivation in 
lhis country. . 
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HAZELNUT PRODUCTION IN SERBIA: CURRENT SITUA TION 
AND FUTURE PROSPECTS 

M. Mitrovié. M. Blagojevié, M. Rakiéevié 
Ari Serbia, Fruit and Gmpe Research Centre, Kmlja Petra, 9, 32000 Caéak, Serbia and 
Montenegro 

Hazelnut is one of Ibe major nut species. Fruits have multiple uses and due to Ibeir aroma, Ibey 
are of particular interest in confectionary. 
Considering Ibeir high yields and excellent nut quality, the lack of attention afforded to Ibis 
cultivar in Serbia seems particularly unjuslifiable. Hazelnut is mainly grown in privale gardens, 
which demonslmtes Ihe favourllble agroclimalic conditions for its successful cullivalion. Until 
now, production has been so low thal il has not even been recorded. 11 has been eslimated lo be 
below 1.000 tons per year, which does nol even salis/)' 10 % of local needs. Hazelnut has 
Iberefore been tmditionally imported. 
Over !he last 10 years, interest in hazelnul has increased. Its annual share of new plots accounts 
for 50-100 ha, which should duly resull in increased produclion. One of Ibe limiling faclors for 
a more intensive spread ofhazelnut is!he lack of quality nursery stock. Rooted shoots and stock 
gmfted onlo Turkish hazelnut (Cory/us co/urna) .have mainly been used. Root shoots can be 
eliminaled by gmfting; this also makes mechanized harvesting a possibility. 
As lo Ihe distribulion of hazelnuts, special attention should be afforded lO Ibe choice of cullivar 
and particular lo satis/)'ing the requirements oflbe confeclionary industry (cultivars wilb small, 
round nuls). 
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HAZELNUT DIVERSITY IN ASTURIAS (NORTHERN SPAIN) 

M. Rovira(l), J. J. Ferreira(2l, J. TOUS(ll, M. Ciordia(2l 
(llIRTA, Institut de Recerea i Tecnologia Agroalimentaries, Departament d'Arboricultura 

Mediterril.nia, Centre de Mas Bové, Apartat 415, Reus, Spain 
(2lSERIDA, Servicio Regional de Investigación y Desarrollo Agroalimentario. Apartado 13, 

33300 Villaviciosa, Asturias, Spain 

The province of Asturias, situated in lhe north of Spain, is known for its wild hazelnuts which 
tend to grow spontaneously or be planted in border hedgerows and on river banks. However, 
regular plant.tions cannot be found. In lhe last century hazelnut production in this area was very 
important and in the 1960s S. Alvarez Requejo from SERIDA carried out studies that 
specificalIy focused on commereial varieties. Hazelnut research has been recently reinitiated in 
order to preserve the genetic diversity ofthis species and to promote interest in planting it. 
In August 2003, new prospecting of native hazelnuts began in collaboration with IRTA-Mas 
Bové. The tirst aim was to recover lhe maximum hazelnut genetic diversity possible and the 
second was to tind individual species that were outstanding on account of their agronomie and 
eommereial eharaeteristics. In this survey a total of 44 trees were examined and a high degree of 
genetie variability was observed. The speeimens were located at 180-600 m aboye sea level and 
were generally close to rivers. Two kinds of hazelnut could be clearly distinguished: long oval 
nuts with thick shells (bravos or monteses hazelnuts) and more commercially interesting round 
nuts with thin shells. 
Tree (vigour, growth habit) and nut charaeters (shelI attractiveness, size, shape, amount of tibre 
on the pelIicle and blanching) were scored. Data relating to time anthesis, eaking abundance, 
sensibility to Phytoptus avellanae, and bud shape were also recorded. Ten individuals (' Aciera-
1', 'San Pedr0-4', 'Rubiano-3', 'Pola de Allande-3', 'RiocastieIlo-2', 'Yerbo-2', 'Los Cuetos-
1', 'Las Cuevas-l', 'Las Cuevas-2' and 'Tanda-l') were particularly outstanding. In January 
2004, lhis material was propagated with a view to its introduction into two coIleetions (Mas 
Bové and SERIDA) for preservation and characterisation. 
Hazelnut prospecting in Asturias will continue over the next few years. 
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COLLECTION FUNDS OF THE GENUS Corylus L.IN THE 
NATIONAL DENDROLOGICAL PARK "SOFIYIVKA" AS A 
VALUABLE BASE FOR FILBERT BREEDING 

1. Kosenko 
National dendrologieal park "Sofiyivka", Kievska Slreet 12/a, Uman 20300, Ukraine 

The overview of Ibe history of foundation, restoration and eonservation of Ibe National 
dendrologieal park "Sofiyivka" is given in Ibe abstrae!. Nowadays National dendrologieal park 
"Sofiyivka" is a masterpieee oflandseaping arehitecture where more Iban two thousand speeies, 
fonns, sorts and hybrids oflrees and grassy plants are eolleeted. 
The data about Ibe wide eolleetion of the genus Corylus L. whieh eonsists of more Iban 14 
speeies, 15 fonns, 111 sorts and hybrids are given in Ibe abstrae!. 
One of the speeies Corylus avellana L. is native from Ukraine and also from Uman and 
"Sofiyivka" itself, Ibe olber speeies are introdueted and sorne of the speeies were introduced 
from their native growing places. Al1 Ibe introduced species of Ihe genus Corylus L. have very 
good growing and developmen! eharaeteristies in conditions of Ihis region, nearly al1 Ihe 
representative speeies reaehed the age of fruitfulness. An important work was made for Ibe 
investigation of biological peculiarities of Corylus colurna L. and methods of its multiplieation 
were developed. Speeies, forms, sorts and hybrids of Corylus L. which are growing in Ibe 
National dendrologieal park "Sofiyivka" are Ibe valuable base for filbert breeding. 
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SESSION 1: Gennplasm and Genetic Improvement Poster 

V ARlATION IN IMPORTANT QUALITY CHARACTERISTICS IN 
HAZELNUT FOR DIFFERENT YEARS AND CORRELATIONS 
BETWEEN HUSK NUMBER AND NUT AND KERNEL TRAITS 

S. Z. Bostan 
Black Sea Technical University, Faculty of Agriculture, Department of Horticulture, 52200 
Ordu, Turkey 

This study involved 'Tombul', 'Palaz', 'Kahnkara' and '<;:aklidak' hazelnut cultivars grown at 
an altitude of 310m in a tIat orchard in Ordu province (Turkey) in 2000 and 200 t. The 
experimental design was completely randomized with tbree replicates. In this experiment, the 
stems were 15 years old and tbe spacing between ocaks was 4 m and 5 m. Stem contour was 
detennined at 50 cm from ground. Nut and kernel traits were as follows: nut weight (g), nut size 
(mm), shen tbickness (mm), kernel weight (g), kernel size (mm), internal cavity (mm), kernel 
percentage ('Yo), poorly filled nuts ('Yo), shriveled kernels ('Yo), blanks ('Yo), good kernels ('Yo), 
doubles ('Yo), full pelliele removal ('Yo) and average pellicle removal ('Yo). In tbis study, it was 
found tbat husk numbers and blanks varied between years; nut weight, kernel weight, shriveled 
kernel and good kernel varied between cultivars; kernel size and full pellicle removal varied 
between years and cultivars; and nut size, internal cavity, kernel percentage, poorly filled nuts, 
doubles and average pellicle removal varied significantly between years X cultivars interactions . 
In addition, a significant positive correlation was observed between husk number and internal 
cavity, and a significant negative correlation was determined between husk number- fulI pellicle 
removal and husk number- average pellicle removal. 
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EFFECT OF STEM NUMBER ON SOME POMOLOGICAL AND 
TECHNOLOGICAL TRAITS IN HAZELNUT 

S. Z. Bostan(l), M. Yllmaz(2) 
(I)Black Sea Technical University, Faculty of Agriculture, Department ofHorticulture, 52200 

Ordu, Turkey 
(2)<;:ukurova University, Faculty of Agriculture, Department ofHorticulture, Adana, Turkey 

This study was carried out to determine !he effects of stem number per ocak (a traditional bush 
form) on pomological and technological traits for the hazelnut cultivar 'Tombul' grown under 
ecological conditions at Ordu (Turkey) in 1999 and 2000. In this study, ocak groups having 5,6, 
7, 8, 9 and 10 stems were used. Significan! differences between stem groups were observed for 
nut weight, nut thickoess, kernel weight, kernel thickoess, kernel percentage and kernel quality. 
According to !he results obtained, 7 or 8 stems per ocak in productive soil, and 5 or 6 stems per 
ocak in less productive soHs would be recornmended in order to optirnize yield and quality 
traits. 
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SESSION 1: Gennplasm and Genetic Improvement 

SELECTION OF HAZELNUTS GROWN IN THE GiRESUN 
REGION (TURKEY) 

T. Karadeniz 

Poster 

Karadeniz Technical University, Faculty of Agriculture, Department of Horticulture 52100 
Ordu, Turkey 

This study was conducted in order to investigate the fruit characteristics of wild hazelnuts 
grown near Giresun, Turkey. Thirty-three types of hazelnut were evaluated and 9 types were 
selected. Those selected had nut weights of between 1.41 g and 2.54 g, kernel weights of 
between 0.76 g and 1.11 g, kernel ratios of between 38.49 % and 56.52 %, shell thicknesses of 
between 0.72 mm and 1.66 mm, and fruit numbers ofbetween 394 and 709 per kg . 
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THE EV ALUATION OF THE EFFECT OF THE CLIMATE 
CONDITIONS ON HAZELNUT PRODUCTION IN THE CENTRAL 
AND EASTERN BLACK SEA REGION 

S. Z. Bostan 
Blaek Sea Teehnieal University, Faeulty of Agrieulture, Department of Horticulture, 52200 
Ordu, Turkey 

This research was earried out to determine !he effeets of climate eonditions on hazelnut 
produetion and yield in !he central and eastem Blaek Sea region of Turkey. In !he study, data 
from 1993 to 2003 were used. Results were evaluated for air temperature, humidity, wind speed, 
rainfall, rainy days, foggy days and elear days. In !he results, it was determined !hat humidity, 
rainfaIl and foggy days negatively affeeted hazemut produetion; air temperature and wind speed 
positively affecled produetion. There is a positive eorrelation between yield and air temperature. 
The effects of climate data on hazelnut produetion and yield in Trabzon, Giresun and Ordu 
provinees were differen!. 
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SESSION 1: Gennplasm and Genetic Improvement 

POMOLOGICAL PROPERTIES OF SOME HAZELNUT . 
CULTIV ARS UNDER LOCAL CONDITIONS IN CACAK 

Poster 

M. Mitrovié, S. Milenkovié, Z. Karaklajié-Stajié 
Ari Serbia, Fruit and Grape Research Centre, Kralja Petra, 9, 32000 Ca~ak, Serbia and 
Montenegro 

Research was carried out at lhe Fruit and Grape Research Centre in C~ak to investigate lhe 
benefits of enriching hazelnut assortment and its pomological properties under local 
agroecological conditions. The hazelnut assortment is very old and changes insignifican!. The 
aim is to introduce cultivars wilh smaller and rounder nuts, which are of prime interest for 
confectionary . 
This paper presents the pomological properties ofhazelnut cvs. 'Uebov' and 'Furfulak" under lhe 
agroecological conditions of Ca~ak. The share of these cultivars is also significant in the 
assortments of neighbouring countries (Romania and Bulgaria). Under our conditions, the 
cultivars in question perfonned excellently with respee! to yield and nut quality. Over a long 
tenn study, nuts of cv. 'Uebov' averaged 2.7 g wilh kernel ratio accounting for 44.6 %, whereas 
the average mass of cv. 'Furfulak' was 2.9 % with a kernel ratio of 46.8 %. 
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TREE PHENOLOGICAL TRAITS AND FRUIT PROPERTIES OF 
SEVERAL HAZELNUT CULTIV ARS GROWN UNDER 
DIFFERENTMITCROCLUtlATES 

A S (1) J e Ih (2) (3) V A (4) A P S'I (1) F A S (1) V . antos , . arva o t A. Lopes ,A. . ssun~ao , . . 1 va , . . antos , . 
Sousa(l) 

(lJnepartmento de Fitotecnia, Universidade de Trás-os-Montes e Alto Douro, Quinta de Prados, 
Folhadela, 5001-91 I Vila Real, Portugal 

(2JnRATM, Ministério da Agricultura, do Desenvolvimento Rural e das Pescas, Zona Agrária de 
Lamego, Cal~ada da Guerra, 5100-062 Lamego, Portugal 

(3JnRABL, Ministério da Agricultura, do Desenvolvimento Rural e das Pescas, Esta~iio Agrária 
de Viseu, Quinta do Fontelo 3504-504 Viseu, Portugal 

(4JnRAEDM, Ministério da Agricultura, do Desenvolvimento Rural e das Pescas, Quinta de 
Sergude, Sendim, 4610-764 Felgueiras, Portugal 

Tree phenological traits and fTUit physical properties of several hazelnut cultivars grown under 
four locations in the northern region of Portugal were compared. Experimental sites are located 
about 50 km away from each other, the elevation varying between 350 and 650 m a.s.l. The 
youngest experimental trees are 15 years old, the oldest ones are 20. Local conditions are 
suitable for hazelnut production in the four sites. Full-bearing trees yearly yield ranged from 0.1 
to 0.6 kg.m-', according to the cultivar, however, high yielding cultivars in a specific site were 
systematically low-yield in other sites. Biennial bearing also occured, mainly with high-yield 
cultivars, in all the sites. The dichogamy level of each cultivar varied among the four sites; ofien 
a slightly protandrous cultivar in one site was protogynous in anolher. In some cases, an 80% 
overlapping period of male and female flowerings in one place was observed, and no 
overlapping occurred at all in two other sites. AIso, the longer-Iasting male flowering in a given 
site was ephemeral in another site for consecutive years. The major concern in all the places was 
pollen unavailability in late February. Sprouting occurred during March, 'Tonda di Giffoni' 
being arnong the most precocious and 'Longa d'Espanha' one of the tatest. Fruit and kernel 
sizes varled from site to site and significant differences in sampling were found in sorne years. 
Blank nuts and percent kernel were the most variable fruit traits. Thus, compatible cultivars 
must be tested locally so that the best choice can be done for each region. 
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SESSION 1: Gennp1asm and Genetic lmprovement 

SELECTION AND BREEDING OF HAZELNUT CULTIV ARS 
SUITABLE FOR ORGANIC CULTIV ATION IN THE 
NETHERLANDS 

E. Kwanten (1), H. Schepers (2) 

(I)Breeder ofhazelnuts and walnuts, AfwateringskanaaI 4, 9625 TH Overschild, The 
N etherIands 

Poster 

(2)Grower ofhazelnuts and walnuts, Uiterdijkenweg 37, 8315 PN, Luttelgeest, The Netherlands 

Although hazelnuts are endemic in The Netherlands, the acreage of hazelnut orchards has 
always been very limited. Foreign cu1tivars have been evaluated in experiments and are grown 
on a small scale, but sub-optimaI yields and quality, and susceptibility to disease have prevented 
a further increase in acreage. In order to overcome these difficulties, many haze1nuts growing in 
hedges and other green areas in The Netherlands were selected and evaluated for their 
characteristics. This produced at least three cultivars ('Emoa 1', 'Emoa 2' and 'Emoa 3') with 
excellent yield potentials and other good quality characteristics (size, shape, taste, pelliele 
removal). Since the cultivars have a low susceptibility to disease, they are particularIy suitable 
for organic cultivation. The acreage of 'Emoa 1', 'Emoa 2' and 'Emoa 3' is still limited, but 
first yield and quality results are very promising. Orchards are generally planted with hazelnuts 
alone (' Emoa 1', 'Emoa 2' and 'Emoa 3' together with pollinators) but in one orchard hazelnuts 
were grown together (intercropping) with walnuts and Sea Buckthom (Hippophae rhamnoides) . 
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25 YEARS OF AClllEVEMENTS AND PERSPECTIVES IN 
HAZELNUT BREEDING IN ROMANIA 

E. Turcu('), 1. Botu(I), S. Preda(l), M. Botu(2), G. Achim(2) 
(I)Statiunea de Cercetare Dezvoltare pentru Pomicultura (S.C.D.P.) Valcea, Sir. Calea lui Traian 

no. 464, Rm. Valcea 240273; Romania 
(2)Universitatea din Craiova, Facultatea de Horticultura, Sir. Al.I.Cuza no. 13, Craiova 1100, 

Romania 

The specific ecological conditions of Romania and its social needs led to Ihe establishment of a 
hazelnut breeding program, which was launched 25 years ago. S.C.D.P. Valcea was chosen in 
order to make Ihe program viable and obtain good results. This research station is located soulh 
ofthe Carpathian mountains, in Ihe Oltenia region, at latitude 45° N. Jt is in an area where Ihe 
average annual temperature is 10.2°C and average annual rainfall is 715 mm. A collection of 6 
Corylus species, 45 cultivars of different origins and 19 biotypes, was established at the station. 
The breeding program was initially based on clonal selection from 'Imperiale de Trapezund', 
'T.G.D.L.', 'Red Lambert' and 'Cosford' cultivars, and later also on intraspecific and 
interspecific crosses. Genetic variability was considerably improved as a result of obtaining 
5.500 hybrids, 60 clonal selections and 25 bud variation selections. The breeding program gave 
rise to the first Romanian hazelnut cultivars: 'Valcea 22', 'Cozia', 'Romavel' and 'Uriase de 
Valcea'. Three oflhese cultivars are for table use and Ihe olher ('Romavel') has two uses (table 
and industry). The cultivars are productive and are better adapted to Romanian environmental 
conditions. 
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SESSION 1: Gennplasm and Genetic Improvement 

'URIASE DE V ALCEA': A NEW V ALUABLE HAZELNUT 
CULTIVAR 

E. Turcu(l), 1. Botu(l), S. Preda(l), M. Botu(l), G. Achim(2) 

Poster 

(I)Statiunea de Cercetare Dezvoltare pentru Pomicultura (S.C.D.P.) Valcea, Str. Calea lui Traian 
no. 464, Rm. Val cea 240273, Romania 

(l)Universitatea din Craiova, Facultatea de Horticultura, Str. Al.l.Cuza no. 13, Craiova 1100, 
Romania 

The cultivar 'Uriase de Valcea' ('Ennis' x 'Purple Filbert') was obtained at S.C.D.P. Valcea and 
named in 2002. Its fruits are for table consumption. The tree has medium vigor and a semi-erect 
habit. The blooming of bolh of its flowers is late. The cultivar is well adapted to lhe 
environmental conditions of Romania, is tolerant to diseases, and produces high fruit yields. Its 
fruits are large (size index of 23.3 mm) have an ovoid shape, average fruit weight of 5.0 g, 
roundness index of 0.88, exocarp lhickness of l.l mm, and good unifonnity. The kernel 
represents 49.1 % oftotal fruit weight. Fruit ripening takes place al lhe beginning of September. 
The cultivar is only propagated lhrough grafting,'because when layering is used, a red-leafplant 
(of chimeral origin) may be obtained which is different from lhe cultivar . 
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STUDIES ON HAZELNUT CULTIVAR IMPROVEMENT IN 
CIDNA 

L. Weijian. D. Defen 

Poster 

Economic Forestry Research Institut of Liaoning Province, 252 Yulin Street. Ganjingzi District, 
11631 Dalian, China . 

China is one of the original sourees of hazelnut and a large number of wild Corylus 
helerophylla Fisch. plants can be found in the northern part of the country. It is not, however, 
cultivated artificially as its nuts are too small and its yields too low. Corylus avellana L., which 
is originally from Italy, is not cold resistant and does not survive the hard winters of northem 
China. In 1980 a breeding programme involving Corylus helerophylla Fisch x Corylus avellana 
L. was initiated with the aim of obtaining hazelnut cultivars adapted to the conditions in China. 
In line with the breeding aims, the most interesting Corylus heterophylla Fisch. were chosen as 
female parents and the best Corylus avellana L. as poli en parents in order to hybridise 
according to a common method. Branches were isolated using white paper bags and during the 
full bloom period pollination was carried out using mixed pollen. Hybrid seedlings were then 
planted. Primary and secondary selections were made, and comparison and adaptation 
experiments were carried out. 
After a 20 year breeding prograrnme (1980 to 1999), the best 110 lines of primary selection and 
the best 60 lines of secondary selection were gathered from 2000 F I plants. In parallel, 10 of the 
most interesting cultivars were selected from comparison and adaptation experiments, with a 
view to planting them widely. The most cold-resistant cultivars (up to -33°C during the donnant 
period) were: 'Da wei', 'Ping ou No.IIO', 'Ping ou No. 21' and 'Ping ou No. 226'. The best 
cold-resistant cultivars (up to -30°C during the donnant period) were: 'Ping ou No. 1', 'Ping ou 
No. 3' and 'Ping ou No. 33'. The following cultivars resisted temperatures of up to -25°C 
during their donnant period: 'Ping ou No. 69', 'Ping ou No. 545' and 'Ping ou No. 349'. The 
main characteristics ofthe aboye cultivars are: (1) big nuts: the average nut weight was 2.3 - 3.6 
g, which is 1.73 - 2.70 times bigger than that of Corylus heterophylla Fisch. nuts, (2) full nuts 
with bright elean kernels; kernel percentage was 40-48 %, which is 1.14 - 1.36 times higher than 
for Corylus heterophy/la Fisch., (3) early bearing age and good crop yields: nut bearing began 
after 2 - 3 years. After 5 years, nut crop yields ranged from 550 to 770 kg'hm2, from 1.660 to 
2.200 kglhm2 after 7 years, and from 2200 to 3.000 kg/hm2 after more than lO years: this 
represents 2.4 - 3.3 times more Ihan for Corylus helerophylla Fisch. nuts, (4) high cold 
resistance and adaptability: the crop enduried temperatures as low as from -25°C to -33°C 
during the donnant period, and tolerated soils with PHs ranging from 5.5 - 8.0. This effectively 
established culturing limits between latitudes 36" N and 42° N. 
[n China, hazelnut cultivation has progressed from wild gathering to horticultural production 
through the successful breeding ofthe hybrid Corylus helerophylla Fisch. x Corylus avellana L. 
During the last 5-6 years, 330 hm2 of hybrid hazelnuts have been planted, wilh 400.000 trees in 
northern China, and they have been widely accepted by the local peasant farmers. 
We can conelude that hazelnut hybrids have a high cultivation value as they combine the cold 
resisting genes and adaptability of Corylus helerophylla Fisch. with the big nuts and good crop 
yields of Corylus avellana L. In China, the success of this hybrid breeding programme has been 
promoting the cultivation of hazelnuts, from wild gathering to horticultural production. 
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IDENTIFICATION AND DISCRlMINATION OF THE SELECTED 
HAZELNUT CLONES BYRAPD 

A. íSlam(), F. ~. Beri~(2), A. O. Beldüi2>, A.1. ()zgUven(J) 
(1) Karadeniz Teknik University, Faculty of Agriculture, S2200-0rdu, Turkey 
(2) Karadeniz Teknik University, Faculty of Art and Science, 61000-Trabzon, Turkey 
(J) <;:ukurova University, Faculty of Agriculture, O 1330-Adana, Turkey 

Selected hazelnut types ('Tombul', 'Palaz' and 'KahnOO') were used in Ihis research which 
investigated genetic resemblance using RAPD. Explained step by step, Ihe RAPD technique 
involves: hazelnut sample collection, sterilization, DNA isolation, phenol extraction, sunk to 
bottom of elhanol, agarose gel electroforez, determination of DNA quantity, RAPD-PCR, and 
evaluation of results. Genetic resemblance between cultivars was presented as in Ihe form of a 
resemblance index and in a dendograme. The highest degree of similarity was observed in 
'Palaz' cv. Pomological aspects oflhe types were similar to Ihe genetic resemblance 
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MOLECULAR CHARACTERIZATION BY RAPDS MARKERS 
AND MICROPROPAGATION OF ITALIAN HAZELNUT 
CULTIVARS 

L. Bacehetta. R. Di Bonito, e., Bemardini, G. Di Stefano, O. Pelliccia, G. eavicchioni 
ENEA, Biotec-Gen, via AnguiUarese 301,00100, Roma, ltaly 

The use of botb the molecular metbod and phenotypie observations in fruit certifieation could 
acce1erate tbe identification process. The availability of micropropagation techniques al10ws the 
development of healthy plant materials. In tbis work a molecular analysis of hazelnut genotypes 
(Corylus avellana L.) was undertaken in order to, obtain fingerprinting for typical Italian 
cultivars. Results were compared witb ana1yses of nut morphologica1 traits. We eva1uated a 
collection of 24 genotypes. DNA was eXlracted by tbe Doyle & Doyle method (1990) and 
analysis was conducted by RAPDs using arbitrarily chosen oligonucleotide primers. The results 
were used to produce a similarity rnatrix applying tbe coefficient of Nei and Li (1979) and 
phylogenetic analysis. A characteristic eleetrophoretic pattern was obtained for each of tbe 
following cultivars: 'Tonda delle Langhe', 'Tonda Romana', 'Tonda Rossa', 'Tonda Bianca', 
and 'Tonda di Giffoni'. Phy10genetic analysis using tbe UPGMA method revealed tbe presence 
of a cluster grouping the cultivars 'Tonda Romana', 'Tonda Rossa', 'Tonda Giffoni', and 
'Tonda delle Langhe'. The cultivar 'Nocchione' from Lazio proved related to certain genotypes 
from Sicily and eampania. Morphological analysis revealed significant variability in nut 
characteristics. Shoot cultures were initiated using single buds and nodal shoot segments trom 
greenhouse-grown plants. Y, Ms medium was used, which was supplemented witb IBA (0.05 
mgll) GA3 (004 mgll) and increased BAP concentrations (from O to 5.0 mgll) or zeatin (1 mgll). 
Explants from 'Tonda Romana', 'Tonda di Giffoni' and 'Ghiraril' developed shoots with good 
growth habits in botb tbe medium witb BAP (0.5 mgll) and zeatin (1 rngl1) and in tbat witb 3 % 
glucose or lactose. 
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DNA FINGERPRINTING OF Corylus avellana L. ACCESSIONS 
REVEALED BY AFLP MOLECULAR MARKERS 

M F ·(1) M O '(2) R M .(2) M S' ·(2) O T S . M (') C D . erran, . on , . onnanm , . ulattl , . . carascla ugnozza, . e 
Pace(') 
(1) AORITAL Research Consortium,Viale dell'Industria 24,00057 Maccarese, Rome, Italy 
(2) Florence University, Interdepartmental Siotecnology Centre for Chemical, Industry and 

Agronomy Interest, Via Romana 25/F, 50125 Florence, ltaly 
(')National Academy ofScienze "XL", Via Spallanzani 7, 00161 Rome, ltaly 
(') University ofTuscia, Department of Agrobiology and Agrochemistry, Via S. Camillo de 

Lellis, 01100 Viterbo, Italy 

In recent years several PCR based approaches have been designed to develop molecular markers 
for many plant systems comprised of fruit crop species. AFLP (Amplified Fragment Length 
Polyrnorphism) is one oflhese approaches, and has Ihe advantage ofproviding a high (30-100 
"Ioei") 'multiplex ratio' per primer pairo It has therefore become a popular approach for 
identifying molecular markers for varietal fingerprinting. In Corylus avellana L. varietal 
fingerprinting has 'so far been perfonned using low 'multiplex ratio' PCR-based techniques 
(RAPD and SSR). Here we present Ihe first application of AFLP for fingerprinting 59 hazelnut 
accessions of different Italian and foreign origins . 
The quality of the DNA template is an important factor in detennining Ihe success of the AFLP 
technique, so we developed a simple, quick and efficient protocol for extracting high quality 
DNA from young leaves using a modified CTAS protoeol. 
Oenomic DNA was digested wilh MseI and EeoRI restriction enzymes and, afier the ligation of 
specific oligonuleotide adaptors, the fragments obtained were preamplified using a EcoRIlMseI 
primer pair with a single selective nucleotide. Selective amplification was carried out using a 
f1uoreseent-Iabelled EcoRI +3 bases primer in eombination with 8 different MseI + 3 selective 
bases primers . 
The AFLP fragments were separated using an automated capillary DNA sequeneer (AS 310) . 
The electropherograms obtained were analysed with the Oel Compar 1I ver.3.0 software and 
UPOMA cluster analysis and PCA were carried out. The high level of polyrnorphism detected 
(73% of Ihe fragments occurred in most 90% of Ihe accessions) suggests Ihat AFLP is an 
effieient marker-discovery method for varietal fingerprinting in hazelnut gennplasm. 
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CHARACTERIZATION OF HAZELNUT (Corylus avellana L.) 
CULTIV ARS USING MICROSATELLITE MARKERS 

A. Ghanbari ('), A. Akkak('>' P. Boccacd'>, A. Talaie (3), A. Vezvaie (3) R. Botta(2) 

('Joept. ofHorticultural Scienée, Faculty of Agriculture, Shahed University, lran 
(2)Oipartimento di Colture Arboree, Universita' di Torino, ltaly. 
OJOept. of Horticultural Science, Faculty of Agriculture, Tehran University, lran 

Poster 

Leaves of twenty Ibree hazelnut accessions were sampled from a collection field at Ibe 
Horticultural Research Station of SPIl at Kamal-Abad, Karaj, Iran. The accessions included 
sixteen cultivars ofthe Iranian germplasm and seven intemationally known cultivars. 
ONA was extracted and samples were analysed at nine highly polymorphic microsatellite loci. 
DNA was amplified using dye fluorescent labelled primers and polymorphism detected on 
polyacrylamide sequencing gel using a semi automated ABI PRISM377 apparatus. Allele 
number ofloci ranged from 6 to 12, and heterozygosity level varied between 0.59 and 0.85. 
Genetic distance between genotypes was computed as (1- proportion ofshared alleles). Cluster 
analysis was performed using Ibe UPGMA method and resulted in a dendrogram that divided 
Ibe genotypes into three main sub-clusters. The first sub-cluster grouped togelber nine cultivars 
including 'Gerdoie', 'Anbouh', 'Paizeh', 'Tabestaneh' and 'Longue d'Espagne', Ibat showed 
identical genetic profile. While Ibe four lranian cultivars are very likely synonymous varieties, 
Ibe individual sampled as 'Longue d' Espagne' was mislabeled, as demonstrated by comparing 
its genetic profile wilb Ibe genotype of accessions of Ibe same cultivar sampled in Italian and 
USA collection fields. The second sub-cluster grouped four Iranian cultivars. The Ibird su¡'" 
cluster included Ibe six foreign cultivars and Ibree Iranian accessions; Ibe two !ranian cultivars 
'Tabari Rood' and 'Khandan' shared Ibe same genotype. 
Finally Ibe cultivar 'Dobooseh' was set apart from tbe olber genotypes in Ibe dendrogram and 
carried several unique alleles. 
Results showed a good genetic variability within Ibe Iranian germplasm but also indicated the 
possible presence of synonymy cases that should be further investigated. 
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SESSION 1: Gennplasm and Genetic Improvement Poster 

A L1NKAGE MAP FOR HAZELNUT 

S. A. Mehlenbachetl) ,R N. Brown(l) ,E. R. Nouhra(l), N. V. Bassil(l) ,T. 1. Kubisiak(2) 
(1) Dep!. of Horticulture; Oregon State University, 4017 Agricultural & Life Sciences Building 

Corvallis, OR, 97331-7304, USA 
(2)USDA Forest Service, Soulhern Institute ofForest Genetics, 23332 Highway 67, Saucier, 

MS, 39574-9344, USA 

A linkage map for European hazelnut (Corylus avellana L., 2n = 2x = 22) was conslructed using 
a population of 144 seedlings from a cross of OSU 252.146 x OSU 414.062. The male parent 
was heterozygous for a dominant gene lbat confers resistance to eastern filbert blight caused by 
Anisogramma anoma/a, and about 50 % oflhe seedlings were resistan!. A total of 1400 decamer 
primers were screened using template DNA of 8 genotypes: resistant parent OSU 414.062, 
susceptible parent OSU 252.146, three resistant seedlings, and lbree susceptible seedlings. 
Primers that generated easily-scored polymorphic bands lbat appeared to segregate in al: I ratio 
were identified and used to amplify lbe DNA of all seedlings in lhe population. The map for the 
resistant paren! consists of245 loci placed in 9 groups and spans a total of 583 cM. The map for 
lhe susceptible parent consists of 189 loci placed in II groups and spans a totál of 599 cM. 
Many individual markers and smaJl groups have not yet been assigned to a Iinkage group. As 
additional loci are scored and added to lbe map, we expect lbem to merge wilb lhe larger 
linkage groups and fonn Il groups per paren!. An additional 120 markers lhat segregate 3:1 
were scored but have not yet been placed on lhe map.These wiII make i! possible to identify lbe 
corresponding linkage groups in lhe two pareDts. 
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SESSION 2: Biology and Physiology Oral 

FLORAL PHENOLOGY OF COMMERCIAL CULTIV ARS AND 
CHILEAN POLLINIZER ECOTYPES OF HAZELNUT (Corylus 
avellana L.) IN CHILE 

R. Bastias, p, Grau 
Instituto de Investigaciones Agropecuarias, Centro Regional de Investigación 
Quilamapu, Casilla 426, Chillán, Chile, 

Time of flowering and dichogamy of ten introduced hazelnut cultivars and tbree Chilean 
ecotype pollinizers, growing in the INIA Quilamapu Research Center (Iatitude: 36° 31' 34" S" 
longitude: 71° 54' 40" W,,'Chillán, Chile), were evaluated for seven consecutive years (1996· 
2002), 
Mos! commereial cultivars and all of tbe Chilean pollinizers, regardless of gender, started 
flowering between tbe dates of 15th May to 15th June; while 'Morell' and 'Daviana' flowered 
later, The type of dichogamy varied remarkably from one year to anotber arnong cultivars. On 
average, 62% of tbe cultivars evaluated were protandrous, while the rest were protogynous. In 
'Tonda Gentile delle Langhe', protandry was associated with the warm season (temperatures 
aboye 12'C, before pollen shedding). 
Pollen shedding was earliest in 'Naranjo' pollinizer, and latest in 'Amarillo' and 'Verde'. In tbe 
'Naranjo' ecotype, tbe duration of pollen shed ranged from 43 days, when tbe mean temperature 
was 13°C, to 80 days, when tbe mean temperature did not exceed 9'C. 
The results of tbis research suggest tbat dichogamy and time of flowering in Chilean hazelnut 
ecotypes and cornmereial cultivars are strongly influenced by local tbermal conditions. 
Therefore, it is strongly recommended to compile phenological data for local tbermal conditions 
before orchard plantation, as tbis information will assist in selecting viable cultivars and 
pollinizers. 
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THE EFFECTS OF SEASONAL V ARIATION ON NUT FALL IN 
AUSTRALIA 

BJ .Baldwin. K. Gilchrist 
The University of Sydney, Faculty of Rural Management, P.O. Box 883, Orange, NSW 2800, 
Australia 

Hazelnuts were picked up from the ground at two field sites in the summers of 2000, 200 I and 
2002 on a weekly basis. The field sites were at Orange in NSW and at Myrtleford in Victoria. 
Nut numbers and weights were recorded at each pick up time. At the Myrtleford site, the 
samples coIlected were also cracked to assess how kernel quality was influenced by time of nut 
faIl. Data were collected for several genotypes. Periods of peak fall were noted for each 
genotype. The number of heat units accumuJated to peak nut fall was determined from 
temperature data obtained from the automatic weather stations at each site. Daily heat units 
were calculated from mean daily temperature, subtracting 10·C. 
Regression analysis was carried out on the time of peak nut fall and accumulated daily heat 
units from 1 M December each year. Jt was found that heat units had a significant (P=0.05) 
influence on the time of peak nut fall. On average, 927 accumulated heat units were recorded to 
nut fall for the cultivar 'Barcelona' and 102 days from the beginning ofDecember. 
The significance and implications of this fmding are discussed. 
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SESSION 2: Biology and Physiology 

PHENOLOGICAL TRAITS OF IMPORTANT HAZELNUT 
CULTIV ARS IN ORDU, TURKEY 

S. Z. Bostan 

Oral 

Black Sea Technical University, I'aculty of Agriculture, Department of Horticulture, 52200 
Ordu, Turkey 

This project was carried out to determine lhe phenological characteristics of 'Tombul', 'Palaz', 
'Kahnkara' and '<;:aklldak'. These hazelnut cultivars were grown at Ordu in coastal (0-250 m 
altitude), middle (250-500 m altitude) and high zones (500-750 m altitude) from 1999 to 2002. 
This study recorded lhe following information: the appearance of female and male flowers, time 
offruit cluster formation, time ofripening, and time ofleafbud burst. These occurred earliest in 
the coastal zone and latest in the high lOne. The earliest ripening times were associated wilh 
'Tombul', 'Palaz', 'Kahnkara' and '<;:aklldak' cvs., respectively. The 'Tombul' cultivar was 
homogamous, '<;:aklldak' cv. was protandrous and excluded from homogamous in period 1999 
to 2000 and 'Palaz' and 'Kahnkara' cvs. were dichogamous at the coastal lOne. Average 
flowering periods for male flowers varied from 81.67 ('Palaz') to 48.33 ('<;:aklldak') days, and 
average receptive periods varied from 61.67 ('Kalmkara') to 28.33 ('<;:aklldak'). This period 
varied according to year and altitude, and decreased from the coast to the higher area. The 
vegetation period lasted between 162 ('Palaz') and 174 (,<;:aklldak') days. For our cultivars, the 
recommended pollinizers were: 'Tombul' and 'Palaz' for '<;:aklldak'; 'Palaz' and 'Kalmkara' 
for 'Tombul'; 'Tombul' and 'Kalmkara' for 'Palaz'; and 'Palaz' and 'Tombul' for 'Kahnkara' 
cv. 
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PRELIMINARY RESULTS OF INCOMP ATffiILITY ALLELES 
EXPRESSED IN POLLEN FROM SOME TURKISH HAZELNUT 
CULTIVARS 

y, Erdogan(l), S. A. Mehlenbachel2l, A.1. Koksal('l, H. Kurt(3l 

(llAnkara University, Faculty of Agriculture, Department ofHorticulture, Diskapi, Ankara, 
06110, Turkey 

(2l0regon State University, Department of Horticulture, Corval lis, 97331, ORo USA 
(JlHazelnut Research Institute, Giresun, 28200, Turkey 

Knowledge of incompatibility (S) alleles in hazelnut cultivars would greatly facilitate lhe 
selection of parental combinations for breeding studies and choosing pollinizers for orchards. In 
this study, incompatibility alleles expressed in the pollen of 14 hazelnut cultivars were 
identified and studied. The cultivars and tester plants were located at the Hazelnut Research 
Institute in Giresun and at lhe Department of Horticulture in lhe Faculty of Agriculture of 
Ankara University, Turkey. Two to five tyvek bags were placed on tester plants for each 
cultivar in December. Catkins were brought to lhe lab, laid on papers in the aftemoon, and left 
to elongate. Pollen was collected lhe following morning and stored in glass vials wilh colton 
stoppers at -20·C until used. Collected females were pollinated, placed on moist paper in petri 
dishes and incubated for 18-20h at room temperature. The stigmatic styles were squashed in 
aniline blue and pollen tubes and were observed under a fluorescence microscope. Compatible 
crosses produced masses of long tubes, while incompatible crosses produced very short tubes 
which often curved or ended in pronounced bulbs, The incompatibility alleles of S2, S" S., SIO, 
S" and S" were identified in lhe pollen ofTurkish cultivars, 
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SESSION 2: Biology and Physiology Oral 

RELA TIONSHIP BETWEEN THE ABOYE AND UNDERGROUND 
PARTS OF THE HAZELNUT V ARIETY 'TONDA DI GIFFONI' 

P. Costa Leme; A. V. Assun~ao 
Divisao de Vitivinicultura e Fruticultura, Direc~i1.o Regional de Agricultura do Entre Douro e 
Minho; Quinta de Sergude, Sendim, Portugal 

The bibliography on Ibe relationship between the aboye and underground parts of hazelnut 
varieties in natural conditions is very Iimited. In 2000, a project took place concerning, Ibe 
improvement of hazelnut productivity in Portugal, and for this reason we perfonned an 
experimental study in Ibe field to observe the influence of irrigation drip on hazelnut yield. As 
we did not know how Ibe root system grew in Ibe soil and where Ibe most important Ibinner 
roots were, we decided to study these subjects. We therefore applied a classical method to study 
root systems called "Dry Excavation" which is Ibe most aecurate melbod but which requires 
people and time. We excavated 6,5m2 around two trees of hazelnut variety 'Tonda Di Giffoni' 
whieh were colleeted and its eomponents were studied including leaf area. 
Our objeetive was to diseover where most thin and absorptive roots grew, and then, try to 
irrigate without water loss and relate the root length density to Ibe totalleafarea oflbe two trees 
studied . 
The trees were trained in Romisondo's oblique system (double pairs) and we selected Ibem 
beeause it is one of Ibe best vaneties in the region of Entre Douro e Minho (Northwest of 
Portugal). The trees were twelve years old and we defined a 5 x 2 m rectangular area wilb a Ibin 
line based on Ibe row and interrow space. We divided Ibe 5 x 2 m reetangle into four smaller 2,5 
x \,0 m reetangles. We decided to divide eaeh small rectangle again wilb Ibe aim of separating 
Ibe area near the trees from Ibe outer area. We divided Ibe root samples into Ibree c1asses of 
diameter: 0< 2,0 mm, 2,0<0:;; 5,0 mm and 0> 5,0 mm. The length of each root diameter class 
was estimated multiplying its dry weight by a eoefficient Ibat relate Ibe length and the dry 
weight . 
We found Ibe greatest Ibin roots in Ibe upper layers as a consequence of Ibe bulk soil density . 
We Ibink Ibat it is possible in Ibe future to develop Ibe fine root system in Ibe deep layers 
applying appropriate soil management teehniques as it is advised by sorne teehnicians. We also 
verified a relation between the leaf area and the root length density. 
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THE ARCHITECTURAL ANALYSIS OF A FRUlTING BRANCH IN 
TWO HAZELNUT (Corylus avellana L.) CULTIV ARS 

A. Solar and F. Stampar 
Bioteehnieal Faeulty, University of Ljubljana, Agronomy Oepartment, Jamnikrujeva 101, 1 111 
Ljubljana, Slovenia . 

The two hazelnut eultivars 'lstrska dolgoplodna leska' (ID) and 'Pauetet', with different vigour 
and growth habits, were researched in the tree architectural analysis in order to quantitatively 
explain genotypie differenees in shoot morphology, ineluding shoot dimensions and geometry. 
A fruiting braneh eonstrueted from the five-year-old bearer plus eorresponding four-, three-, 
two-, and one-year-old shoots ·was used as a struetural unit. In both eultivars the branehing 
pattem is proleptie. The fruiting shoots are one year old with a few exeeptions in ev. 'ID', in 
whieh fruits grow on green shoots. In ev. 'ID', annual shoots very often grow on the older 
(three, four and five years of age) shoots, while in ev. 'Pauetet' time sueeession of shoot 
development is mueh more uniform, i.e. young shoots are almost always iDserted onto the one­
year-older bearing shoot. Basitony is better expressed in ev. 'ID'. In this cultivar the branehing 
density is signifieantly higher than in the ev. 'Pauetet'. A five-year-old fruiting braneh is 
eonstrueted from 28.8 shoots of different ages in ev. 'ID', and from 24.5 shoots in ev. 'Pauetet'. 
In ev. 'ID', whieh exhibits the spreading growth habit, the angles of young shoots (one- and 
two- year-old shoots) are signifieantly larger than in ev. 'Pauetet' whieh has a semi-ereet to 
eree! growth habit. In eontrast, the older wood (three, four and five years of age), has wider 
angles in ev. 'Pauetet' than in ev. 'ID'. Both geDotypes signifieantly differ in the shoot 
diarneter. Cv. 'ID' has thieker shoots of all ages exeept the five-year-old bearer. One-, two- and 
three-year-old shoots on the two-, three- and four-year-old bearer are longer in ev. 'ID', while 
the older shoots are 10Dger in ev. 'Pauetet'. Cv. 'ID' develops signifieantly more fruits per one­
year-old flowering shoot than the ev. 'Pauetet' does. 
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SESSION 2: Biology and Physiology Poster 

EFFECT OF SHADE ON FLOWERING AND YIELD FOR TWO 
DIFFERENT HAZELNUT TRAINING SYSTEMS 

G. Me. N. Valentini, M. Caviglione, C. Lovisolo 
Dipartimento di Colture Arboree. Universita degli Studi di Torino, Via Leonardo da Vinci, 44 
10095 Grugliasco, Italy 

A method for measuring sunlight intensity at different points within the canopy of a hazelnut 
tree was used to determine its light environment and lo compare two different training systems 
(free vase and double hedge). Canopy light infiltration was measured over a period of three 
years, using a portable solar bar. The bar was horizontally inserted at heights of 1, 2 and 3 m 
above the soil surface and oriented towards the four cardinal points. Measurements were taken 
for three replicate plants for each training system in the centra! hours of the day in mid-June . 
The area and stomata densities of leaves sampled from tbe lower and the upper parts of the 
canopy were recorded at the same time and also compared. To evaluate the influence of light 
penetration on yield, tbe number of female inflorescences was counted on four branches 
orientated towards tbe four cardinal points in late February. Fruit set on the same branches was 
determined in mid-June and at the beginning of August. In botb training systems, light 
intereeption was greater on the exterior part than the interior one of tbe canopy. The free vase 
system permits to have a better light intereeption in tbe exterior part of the canopy especially at 
greater heights from the soil surface. In the case of double hedge, tbe higher vegetative growth 
due to short distance between the two plants caused reciprocal shade, especially in tbe case of 
intemal leaves. Female inflorescence density did not reveal any significant differences between 
the two training systems, but fruit set was significantly higher in the case of vase (+ 34% in 
June, + 48% in August). Both area per leaf and stomata density were also higher witb vase, 
especially in the upper part of tbe canopy . 
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EFFECT OF IRRIGATION ON PHYSIOLOGICAL AND 
BIOCHEMICAL TRAITS OF HAZELNUTS (Cory/us avellana L.) 

R. Dias(I), B. Gon9alves(2), J. Moutinho-Pereira(2), J. L. Carvalho(l), A. P. Silva(l) 
(I)CECEA - Department of Plant Science and Agricultural Engineering 
(2)CETAV - Department ofBiological and Environmental Engineering, University ofTrás-os­

Montes e Alto Douro, Apt. 1013,5001-911 Vila Real, Portugal 
(3}DRA TM - Direc9i10 Regional de Agricultura de Trás-os-Montes, Portugal 

Leaf gas-exchange parameters (A, gs, Ci and Algs), leaf water potential (Dleal), photon flux 
density intercepted by the canopy (Sh) and metabolites (photosynthetic pigments, soluble 
sugars, starch and total phenols) were measured in cv. 'Grada de Viseu' (a traditional 
portuguese hazelnut cultivar) under four different irrigation treatments based on ETC levels 
(lOO, 75, 50 and 0%), in 2003. There were significant differences between the four irrigation 
treatments in terrns of Sh, chlorophyll a (Chla), ehlorophyll b (Chlb), total chlorophyll and 
carotenoids (P < 0.001), in gs, Ci, and soluble sugars (P < 0.01), and in starch and total sugar 
eontent (P < 0.05). At ETC lOO and ETC 75, ev. 'Grada' showed Ihe highesl levels of A, gs, and 
Ci. Levels ofmetabolites (Chla, Chlb, Chltotal and earotenoids) were also eonsistently higher in 
Ihese treatrnents. The best irrigation treatment appeared lo be ETC 75, however, data for several 
more years andlor different irrigation treatments are required befare any firm conelusions can be 
drawn on these issues. 
Finally, our evaluation indieates Ihat irrigation conditions during hazelnut growth may have a 
profound influenee on physiological parameters and probably also on fruit quality. 
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SESSION 2: Biology and Physiology Poster 

STUDIES ON THE EFFECT OF TEMPERATURE ON THE TIME 
OF POLLEN SHED AND FEMALE BLOOM 

B J. Baldwin (1) K. Gilchrist (1) , G. Zito (2) 
(I%e University ofSydney, Faeulty ofRuraI Managemen!, P.O. Box 883, Orange, NSW 2800, 

Australia 
(2~95Watson's Road, Kettering, Tasmania, Australia 

The dates of pollen shed, female bloom and leafing out were reeorded for a range of genotypes 
grown at five loealities in Australia over several seasons. Onset of flowering and leafing out 
tended to oceur in lhe same order for each genotype and year. Early flowering and leafing out 
was in general agreement with !he relative chill hour requirements estimated by Mehlenbaeher 
(1991). Automatic weather stations at the field sites were used to monitor temperatures and 
record ehill hOUTS in the range 0-7'C. The recorded chill hours in the 0-7'C range to!he onset of 
flowering varied considerably between sites and seasons and did not prove a retiable predietor 
for antieipating lhe onset of flowering or .Ieafing, out. At two sites 'with very different 
temperature pattems, Orange (continental) and Kettering (maritime), temperature was reeorded 
00 an hourly basis. These data were then used to ealeulate ehill houTS for the eultivars 
'Barcelona' and 'Enois' based on lhe Riehardson model (Richardson el al, I974). The relative 
value ofthis model is diseussed. 
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GROWTH ANAL YSIS AND NITRO GEN DYNAMICS IN 
HAZELNUTS 

C. Bignami. L. Sallusti, C. Cammilli, G. Moretti 

Poster 

Dipartimento di Produzione Vegetale, UniversitA dena Tuscia, Via S. Camillo de' Lellis, 01100 
Viterbo, ltaly . 

Leaf area development and dry matter accumulation were measured in 'Tonda Gentile Romana' 
hazelnut plants. The measurements were carried out on irrigated and non-irrigated young plants 
and non-irrigated adult orchards. Nitrogen concentration in leaves, shoots and nuts was 
periodically examined during the growing season. 
Biomass partitioning in Ihe aboye ground parts of Ihe plants was affecled by age and irrigation. 
In young plants, 60% of Ihe dry matter was due to leaves. The contribulion of fruit and pruning 
weight was about 15% and 11% respectively. In the adult orchard, nuts represenled 46% of Ihe 
biomass. 
The highest concentration of nitrogen in Ihe leaves was in spring, decreasing during Ihe growing 
season. Nitrogen content in Ihe shoots was higher in irrigated plants. Shoots showed the highest 
content on Ihe first date of measurement (end of April). In adult Plants, the concentration 
decreased to a minimum level in August and then recovered higher values in September. In 
young plants, nitrogen increased in Ihe shoots trom July. These differences are related to Ihe 
different crop load and sink strength and to water availability in Ihe soi!. In Ihe adult orchard, 
nitrogen accumulation was low and started only afier harvest. 
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SESSION 2: Biology and Physiology 

SEASONAL CHANGES IN FRUCTOSE, GLUCOSE AND 
SUCROSE CONTENT OF BARK TISSUES IN HAZELNUT 
GROWN IN THE BLACK SEA REGION 

Y. Okay(ll, A. i. Koksal(ll, N. Artik(2) 

Poster 

(I'university of Ankara, Faculty of Agricultore, Department ofHorticulture, Ankara, Turkey . 
(2)University of Ankara, Faculty of Engineering, Department of Food Science, Ankara, Turkey 

Seasonal changes in total carbohydrates, fructose, glucose and sucrose in tbe bark tissues of 
'Tombul', 'Palaz', 'Kalmkara', '<;aklldak' and 'Sivri' cvs. grown in eastem (Giresun) and 
westem Black Sea regions (DUzce) were determined by HPLC. As in otber fruit species, 
fructose, glucose and sucrose levels decreased from the end of spring to summer. There were 
steady changes with lower values in summer, followed by increases from mid-f.ll until winter . 
Despite Ihe general tendency of declining values during spring, Ihe soluble sugar content of 
'Sivri' increased in April in tbe DUzee region. Annual changes in fructose, glucose and sucrose 
for the two regions and cultivars did not show any significant differences. The differences 
between Ihe regions and cultivars were most prominent in fan and winter. Suerose levels were 
highest in December and January in Düzce, which has lower winter temperatures than Giresun . 
But in Deeember, tbe opposite results were obtained for sugar content, except for glueose in 
'Kahnkara'. Differences between regions during Ihe winter period were mostly assoeiated witb 
'Palaz', '<;akIldak' and 'Sivri' cultivars. Sucrose levels were also higher in these cultivars tban 
in tbe otbers in J anuary . 
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SESS10N 2: Biology and Physiology Poster 

MICROSPOROGENESIS IN HAZELNUT 

C. Tiyayon, A. N. Azarenko 
Department of Horticulture, ALS 4017 Agricultural and Life Science Building, Oregon Sta!e 
University, Corvallis, Oregon, USA 

Microsporogenesis is an important process in male f10wer development and lhe timing of its 
oceurrenee may contribute to lhe time of pollen shed in hazelnuts. Nine varieties from lhe 
National Clonal Germplasm Repository in Corvallis, ORo were studied. These represented early 
to late blooming cultivars, including 'fonda Gentile delle Langhe', 'fonda di Giffoni', 
'Barcelona\ 'HaUs Gianf, 'Cresswell', 'Brixnut', 'Gem', 'Gasaway' and 'Contorta', Three catkins 
from a single tree of eaeh variety were randomly seleeted once per week from lhe beginning of 
August to lhe end ofNovember 2002. The eatkins were fixed in FAA solution, embedded usin~ 
the Technovit 7100 kit, stained wilh toluidine blue, and examined by Iight microseopy. On 4' 
August, different varieties were at varying s!ages of microsporogenesis. La!er blooming 
varieties contained archesporial eells while early blooming varieties had microspore molher 
cells present. Pollen mother eells were present in all varieties by 22"" August. Young pollen 
grains were seen at the end of September, when hazelnut catkin dormancy is purported to begin. 
This study contributes to a better understanding of pollen development. This is importan! for 
increasing precision in matehing hazelnu! microsporogenesis wilh bloom phenology. 
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SESSION 3: Propagation and Rootstocks Oral 

MICROPROPAGATION OF HAZELNUTS 

C. Oamiano, A. Frattarelli, E. Catenaro, J. GiovinaZzi 
Fruit Tree Research Institute, Propagation Departmen!. 00040 Ciampino Aeroporto, Rome, ltaly 

In vilrO propagation is a widely used technique. It allows us to obtain lhousands of explants 
frcm few apices in a short time. Many studies have shown lhe problems relating to the in vi/ro 
propagation of the hazelnut (Cory/us avel/ana L.); lhe difficulties are linked to sterilization, to 
the establishment ofthe material and to lhe artificial conditions that lead to a low multiplication 
rate. Moreover, lhe developing buds ofien do not show lhejuvenile morphology. The aim ofthis 
study was to improve lhe protocol for hazelnut micropropagation. 
Axillary buds of the cV. 'Tonda Romana' and cv. 'Montebello' were used. The procedure 
adopted was based on lhe sterilization of explants with NaOCI (0.8% free chlorine) for 20' 
followed by a second sterilization with Na-merthiolate (C,H,HgNa02S) 0.05% for 20'. The 
buds, afler washing wilh sterile water, were transferred to a solid multiplication medium 
containing macro and microelemeilts (Perez-Tomero et al., 2000), vitarnins OKW (Driver and 
Kuniyuki, 1984) and lhe following hormones: 0.5 mgll BAP, 0.04 mgll IDA, 0.05 mgll GA3: 
afler 1 or 2 sub cultures lhe explants were transferred to a OKW medium containing a modified 
dosage of macro and microelements, vitamins DKW and the follcwing hormones: 1.5 mgl-I 
BAP, 0.01 mgl-I IDA and 0.1 mgl-I GA3. The multiplication rate was x3 in the ev. 'Tonda 
Romana' and x5 in the cV. 'Montebello'. The plantlets were rooted witb macro, microelements 
and vitamins at 1/3 offull eoncentration and lhe following hormonal combination: 2 mgl-I IDA 
for cv. 'Montebello' and 2 mgl-I !AA for cv. 'Tonda Romana'. The percentage of rooting was 
80% in !he cv. 'Montebello' and almost 100% in tbe cv. 'Tonda Romana'. 
The plantlets did not show necrotic or vitrified apices, tbeir general appearance was excellent 
and !hey were transferred to tbe soil successfully. 
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SESSION 3: Propagation and Rootstocks Poster 

INVESTIGATIONS INTO THE ANATOMICAL AND 
HISTOLOGICAL DEVELOPMENT OF THE GRAFT UNION OF 
'TOMBUL' ON 'KU~', 'PALAZ' AND 'KARA' CULTIVARS 

T.Karadeniz 
Karadeniz Technical University, Department of Horticulture, Faculty of Agriculture, 52200 
Ordu, Turkey 

In this research, 'Tombu!' hazelnut was grafted onto 'Kuf, 'Palaz' and 'Kara' hazelnut 
cultivars and tbe graft union was studied both anatomically and histologically. A chip-budding 
graft technique was used and samples were taken 14,23,30,45,60 and 90 days after grafting. 
In comparison with tbe other varieties, earlier callus and vascular tissue formation was observed 
in 'Kuf and 'Palaz' witb a marked increase in callus forrnation. The 'Kara' hazelnut produced 
the heaviest necrosis afier grafting, while 'Ku~' produced the least necrosis of all tbe varieties. 
Although the graft union was perfectly completed in 90 days after grafting in all combinations, 
'Tombul'I'Ku~' and 'Tombul'I'Palaz' combinations were found to be more advantageous than 
the 'Tombul'I'Kara' combination. 
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SESSION 3: Propagation and Rootstocks Poster 

ADVENTITIOUS ROOT FORMATION COURSE IN HAZELNUT 
HARDWOOD CUTTINGS AS A CONSEQUENCE OF FORCING 
TREATMENTS 

A. Roversi , V. Ughini 
Istituto di Fruttiviticoltura, Facolta Agraria Universitil Cattolica S.C., via Emilia Parmense, 84, 
29100 Piacenza, ltaly 

The study of lhe evolution of rooting formation of hazelnut is important for optimising lhe 
practice of cutting propagation. Furthermore, the use of several portions of suckers permits an 
increase in rooted plants obtainable by means of traditional multiplication. 
Cuttings taken from 1-year-old suckers of cv. 'Tonda Gentile delle Langhe' were used, divided 
into lower, middle and upper portions. Each portion was treated wilh different formulations or 
solutions of IBA (water solution of K sal!, hydroalchoho1ic solution and dispersion in 
cyclodestrine), all at concentrations of 2.500 ppm and p1aced in rooting bedding, unheated or 
with bottom heating at 21 ° or 27°C. The best percentage of rooting was obtained wilh the Iower 
and middle portions oflhe suckers, at 27°C and treated with IBAK (over 70% rooting) and IBA 
cyclo (over 60% rooting). Furthermore, for each trial, a sample of rooting hardwood cuttings 
was taken at weekly intervals lo monitor root formation progress. The resu1ts were interpolated 
by a logistic mode1 curve featuring coefficients which revealed interesting relationships wilh lhe 
experimental variables. 
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SESSION 3: Propagation and Rootstocks Poster 

MORPHO-ANATOMICAL ASPECTS OF HAZELNUT CUTTINGS 
FORCED TO ROOT 

V. Ughini (11, G. Fricano(2) 
(ll¡stituto di Fruttivitieoltura, Faeoltil Agraria Universita Cattoliea S.C.,via Emilia Parmense, 84, 

29100 Piacenza, ltaly 
(2)lstituto do Botaniea e Genetiea Vegetale, Facol!8. Agraria Universita Cattolica S.C., via Emilia 

Parmense, 84, 29100 Piacenza, ltaly 

Propagation of hazelnuts by hardwood cutting is still to be encoumged, given the widespread 
habit of using rooted suekers and !he limited extent of experienee in the use of micropropagated 
plants. . 
In order to study in depth the ehain of events involved in root formation and to determine !he 
possible effect of foreing techniques on rooting formation, as welI as bottom heating and basal 
hormonal treatments, mieroscope observation of hardwood cuttings was carried out, taken every 
week for 12 weeks after their placing in rooting bedding. The observations covered: calIus 
formation and an estimation of cambium activity, lenticel prolifemtion activity, tbe 
quantification of rooting response as hyperplastic cellular mass and complete root emission. 
More specifically, root genesis was related to tbe distance from !he treated area and from any 
vegetative buds and to cutting diameter. 
The results revealed a high potential for stimulation of cellular prolifemtion in winter hardwood 
cuttings regardless of heat and hormone treatment. However, tbis does not always lead to tbe 
formation of adventitious roots. The formation of!he latter seems to be favoured by medium­
sized cuttings, and especialIy by heat treatment. 
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SESSION 3: Propagation and Rootstocks 

PROPAGATION OF HAZELNUT CUL TIVARS FROM 
HARDWOOD CUTTINGS 

M. Stanisavljevic 
Investigation, Production and Trade Centre ofthe Horticulture (IPTCH) 'Willamette' 
Kneza Vase Popovica 4/8, 32000 Cacak, Serbia and Montenegro 

Poster 

Rooting of hardwood hazelnut cuttings (Cory/us avellana L.) was studied over two years. Ten 
cultivars were used in the trial. Cuttings 10-12 cm in length were prepared during December. 
The basal par!, 2 cm in length, was vertically watered from two sides and treated with IBA 
(1.000 ppm). Prepared cuttings were placed in moderately moist polyelhylene bags and stored in 
the cold room at 4'C until transfer to Ihe beds for rooting. Beds had basal heating (electrical 
blankets) and were located in Ihe tunnel covered wilh plastic foil. Three temperature regimes, 
Le. 18, 22 and 26'C, were used. Cuttings were sel up 5 x 5 cm from each other in two substrates 
ofZEOLIT. The granulations varied by I to 2 mm. Cuttings were also set in Ihe mixture ofpeat 
and perlite, stock medium (Klassman). The leaf moisture was maintained under Ihe MIST 
system. The control was conducted in June and rooting degree was noted. Rooted cuttings were 
transplanted into containers, acclimatized and later cared foro Callused cuttings wilhout Ihe roots 
were retumed to the substrate. In September, rooting degree was checked again. 
In terms of rooting degree, a significant difference between the substrates was not recorded. 
Temperature regime substantially affected Ihe rooting. Significant differences in rooting were 
regislered among Ihe cultivars. Thus, cvs. 'Istarski', 'Sivri Yagly' and 'Ludolf had Ihe higbesl 
percentage of rooted cuttings. 

TARRAGONA - REUS, SPAIN 
14th _ 18th June, 2004 

62 



SESSION 3: Propagation and Rootstocks Poster 

INFLUENCE OF ROOTSTOCK ON YIELD, TREE SIZE AND 
YIELD EFFICIENCY FOR THREE HAZELNUT CULTIV ARS IN 
OREGON 

R. L. McCluskey, A. N. Azarenko 
Oregon State University, Department ofHorticulture, ALS 4017, Corvallis, Oregon 97331, 
USA 

A trial was established in 1996 to evaluate the influence of self,rooted and two non,suckering 
rootstocks, 'Dundee' and 'N ewberg', on hazelnut yield, tree size and percent kernel. Three 
cultivars were selected to represent different classes of tree vigor: 'Barcelona' (high), 'Lewis' 
(intermediate), and 'Clark' (low). lo addition, 'Barcelona' and 'Clark' have distinct bienoial 
bearing habits, whereas 'Lewis' has less year to year variatioo. Four replications of each scion, 
rootstock combioation, including self grafted ooto own rool, were planted io March 1996, and 
trees were evaluated from 1999 to 2002. Every olher tree was harvested in 2001 and 2002 as 
alternate trees were being pruned back io preparation for tree removal. Self,rooted trees had a 
smaHer trunk cross,sectiooal area (TCSA) lhao either 'Dundee' or 'Newberg' in aH years, aod 
trees grafted ooto 'Dundee' were consisteotly larger for aH years with the exception of 
'Barcelona' io 2001. AH three cultivars 00 self,rooted trees had higher yield efficiencies io 1999 
(p,value=0.01,0.06). In 2001, a high crop year, percent kernel was highest in 'Barcelooa' and 
'Lewis' trees grafted onto 'Newberg', and lowest for self,rooted trees (p,value= 0.02). 'Lewis' 
trees on 'Dundee' were 25% larger, had 10,30% higher yields, and exhibited less biennial 
bearing than self,rooted trees of'Lewis' in bolh 2001 and 2002. 
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SESSION 4: Orchard Managemenl Oral 

DOES CANOPY MANAGEMENT ALLEVIATE BIENNIAL 
BEARING IN 'ENNIS' AND 'MOTEBELLO' HAZELNUT TREES? 

A. N. Azarenko(J), R. L. McCluskey(l), W. C. Chambers(2) 
(')Oregon Stale Un iversity, Departmenl of Horticulture, ALS 4017, Corvallis, Oregon 9733 1, 

USA 
(2)W &J Orchards 32755 Dever Conner Road, Albany, Oregon 97321, USA 

Biennial bearing in 'Ennis' is pronounced in young trees and can have an influence on nul 
quality as well as yield. A 0.6 ha block of 'Ennis' trees planled in 1983 on 3.05m x 6.10m 
spacing was used from 1993 lO 2002. Three pruning trealmenls were applied: no pruning excepl 
removal of dead wood, seleclive scaffold removal (SSR), and remoyal of alternale trees . 
Alleroale trees were heavily pruned in 1994 and 1995 prior lo Ibeir remoyal. There has been less 
yarialion in yield in Ibe pruned and unpruned Irees over Ibe past four years Iban in Ibe tree 
remoyal Irealmen!. When expressed on a yield per acre basis, Ibere is liltle difference between 
Ihe Ihree lrealmenls, eyen Ihough Ihere are half Ihe number of trees in Ibe remoyal trealmen!. 
Pruned lrees (SSR) have had more giant/jumbo nuls Iban eilher unpruned or tree remoyal 
Irealmenls in heavy crop years, bul Ihere has been no difference in nul size dislribulion in low 
crop years . 
In 1999, a heavy crop year, Ibree pruning trealmenls were applied lO Ibree replicales of39 trees, 
each of 'Monlebello', which were planled in 1985 on 5.5m x 5.5m spacing. Trees were eilber 
hand-pruned or vertical1y hedged lo remoye 20-30% of canopy, or pruned lighl1y lo remoye 
dead wood and low hanging branches on1y. Mechanically hedged trees lended lo haye higher 
yields, fewer defecls and 1arger nuls . 
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THE INFLUENCE OF DIFFERENT IRRIGATION STRATEGIES 
AND THE PERCENTAGE OF WET SOIL VOLUME ON THE 
PRODUCTIVE AND VEGETATIVE BEHA VIOUR OF THE 
HAZELNUT TREE (Corylus avellana L.) 

J. R. Gispert,(I) J. Tous(l), A. Romero(I), J. Plana(l>, J. Gil(2), J. Companl2) 
(I)IRTA, Institut de Recerca i Tecnologia AgroalimentAries, Oepartament d'Arboricultura 

Mediterrilnia, Centre de Mas Bové, Aparta!, 415, Reus, Spain 
(2)OARP, Oepartament d' Agricultura Ramaderia I Pesca. Oficina Comarcal de l' Alt Camp, P,a. 

del Pati, ll.Valls, Spain 

Hazelnut is a traditional crop in sorne areas ofthe "Camp de Tarragona", Catalonia, and also in 
others including "Priorat" and "Conea de Barberil". The main limiting faetors for hazelnut 
produetion are low rainfall and limited water availability. Orip irrigation is the main system 
used in most orchards to supply water. This system has two main limitations: a) Unsuitable 
water supply (the irrigation period does not match the physiological process) and b) Oefieient 
management (very limited wet soil volume). In an attempt to deal wilh these two main 
limitations, two field experiments were carried out on two plots with different soils: loamy-soil 
at "Alcover" and .sandy soil at "La Selva del Camp". Both plots are commercial orchards in full 
production with 'Pauetet' as the main cultivar and 'Gironell' as the pollinator at "Alcover" and 
'Negret' at "La Selva del Camp". 
The effeets of the different irrigation strategies applied (E-l=lrrigation from April to 
September; E-2: Irrigation from J une to September; ECDI-l: lrrigation from April to 
September with a 30% water supply reduction in summer; ECDI-2: Irrigation from April to 
September with· a 60% water supply reduetion in summer) on crop production and harvest 
quality are given. The productive and vegetative responses of hazelnut trees after being irrigated 
with different wet soil volumes (WSV), 6%, 13%, 25% and 57%, are also presented. 
1.- Results obtained under these agroclimatie conditions showed lhat strategy E-l (Irrigation 
from April to September) which supplied water throughout the hazelnut's annual physiological 
eycle (vegetative, reproductive cycle) provided the best productive response (kg kemel/ha) and, 
quite significantly, also the best kernel quality (kg kemel/ha > 012 mm). 
2.- Strategy E-2 affected lhe physiological phases and significantly reduced kernel quality (kg 
kerneVha> 0 12 mm). 
3.- Oose irrigation reduction during summer (ECDI-2) caused a significant fall in prodllction 
(kg kernel/ha) and also in quality (kg kerneVha > 0 12 mm). 
4.- The best productive response (kg kerneVha) andvegetative growth (mm/year) obtained was 
around 25% (WSV) with respect to total potential soil explored by roots. 
5.- The E2 and ECDI-l strategies produeed similar levels ofwater saving (15%) in relation to 
El. However the highest levels of efficiency were obtained when ECDI-l was applied. 
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SESSION 4: Orchard Management 

FURTHER EXPERIMENTS ON CONTROL OF SUCKER 
GROWTH IN HAZELNUTS (Corylus avellana L.) WITH NEW 
ESTERS OF l-NAPHTHYLACETIC ACm 

M. Dold1) , 1. Radieati(2) , 1. Sehellino(l) 

Oral 

(lbI.v.A.P.R.A., Universita di Torino, Via 1. da Vinei 44,10095 Grugliaseo, Italy 
(2bipartimento di Colture arboree, Universita di Torino, Via 1. da Vinei 44, 10095 Grugliaseo, 

Italy 

The well known plant growth regulator I-naphthylaeetie acid (NAA) has been employed for 
sueker control in many tree fruit species. Esters ofNAA are also active in sueker control. In the 
hazelnut (Cory/us avellana L.), whieh is known to have a strong suekering tendeney, Ibe 
elimination o{ suekers is performed eilber mechanieally (at a high eost) or with ehemieal 
herbieides. Following previous research in whieh new esters of I-naphlbylaeetic acid were used, 
six o!her new esters, derived from NAA and primary linear alcohols wilb 6-11 earhon atoms, 
were suspended in deionized water with the wetting agent Tween 20 (1 % w/w) and sprayed at 
eoneentrations ofO.25 %, 0.5 % and 1.0 % (w/w) till runoff. Three replieates were arranged in a 
randomized block design and trealments applied to 0.1-0.2 m long herbaceous suckers of 'ronda 
Gentile delle Langhe' trees. Sucker control was evaluated 4, II and 30 days afier trealment 
using a wilting indexo After 4 days at Ibe doses of 0.25 and 0.5 % undecyl 1 -naphlbylacetate 
produced a significantIy lower effect than hexyl and oetyl derivatives. At 1 % no differences 
were detected. After 1 I days at 0.25 and 0.5 % Ibere were no significant differences between Ibe 
tested esters, while at 1 % Ibe decyl derivative had a lower effect Iban heptyl. After 30 days, no 
differences were detected between !he compounds; all produced complete wilting. The 
compounds with a shorter chain produced a quicker action. Allbough Ibe six compounds at !he 
same concentration (by weight) showed similar effectiveness, it mus! be stressed Ibat Ibe 
undecyl derivative has a number of molesIL lower Iban !he hexyl derivative of 21 %. None of 
Ibe compounds caused phytotoxie effects on Ibe plants or changed nut quality or Ibe yield ofthe 
trees. 
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THE EFFECTS OF HAZELNUT HUSK AND THEOTHER 
ORGANIC MATERIALS ON PROPERTIES OF HAZELNUT 
CULTIVATED SOILS AND YIELD QUALITY 

N.Ozen, 
Hazelnut Researeh Institute, 28200, Giresun, Turkey 

Oral 

The effeets of hazelnut husk eompos!, pea!, farrnyard manure and ehieken manure on hazelnut 
cultivated soil properties and yield quality were investigated. A trial orchard displayed tbe 
general orchard properties of hazelnut eultivated soils in the Central and Eastern Blaek Sea 
region and it was established with the 'Tombul' type of hazelnut whieh is more extensively 
grown in tbe region. Organie malters were applied on a dry weight basis in tbe tirst year and 
then the residual effeets of materials in tbe seeond year were determined. In order to designate 
the ehanges in soil properties and yield quality for two years, soil samples and nut samples were 
analysed and tbe yields oftbe 'Tombul' hazelnut were determined. 
The effects of organie material applications on physieal and ehemical soil properties were 
elearer in the tirst year than the seeond year. While ehieken manure and farrnyard manure had 
more effeet on ehemieal soil properties, generally husk eompost and peat had more effeet on 
physieal soil properties. The yield of 'Tombul' hazelnut was 4.130 kgloeak in tbe tirst year and 
increased to 4.880 kglocak in tbe seeond year. Higher 'Tombul' hazelnut yields were found in 
ehieken manure and farrnyard manure. Afier applieation of organie materials on tbe hazelnut 
orchard, sorne quality properties were determined, sueh as 100 nut weigh!, kernel pereentage, 
oil eonten!, protein, hazelnut ashes, shell tbiekness, nut size, kernel size, eracked shell, total 
good nuts, ete. Shell tbiekness inerease witb ehieken manure applieations. The greatest deerease 
in tbe amount of wrinkled nuts of 'Tombul' hazelnut was determined in peat applieations 
depending on water retention eapaeity of tbe material. Empty nut ratio deereased in the seeond 
year, and !he highest effeet was determined in farrnyard manure depending on potassium 
conten!. 
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SESSION 4: Orehard Management Oral 

USAGE OF HAZELNUT HUSK COMPOST AS GROWING MEDIA 

D. Bender 6zen9 
Karadeniz Teehnieal University, Faeulty of Agrieulture, Department of Soil Scienee, 52200, 
Ordu, Turkey 

The use of eomposted hazelnut husk (CHH) as a plant growth medium was investigated. The 
mediums were prepared using different fraetions of CHH mixed, in different ratios, witb elay 
loam soi!. Firstly, the aggregate size distribution of CHH was perfonned so tbat different 
fraetions were detennined. 0-2 mm, 2-4 mm and 4-6.35 mm were found. Secondly, these 
fraetions of CHH were mixed with soil at 2 %, 4 % and 8 % ratios. Sorne physical and ehemieal 
properties of Ibe growing medium were detennined . 
Physieal and ehemieal properties ofthe growing medium were Iben detennined. The mixture of 
4 mm aggregate size and 8 % ratio CHH was found to be more suitable based on ideal growing 
media properties . 
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EFFECT ON YIELD AND NUT QUALITY OF OCAKAND SINGLE 
TRUNK TRAINING SYSTEMS 

A.Islam (1), A. Turan (2), H. Kurt (2) 

(2)Karadeniz Teknik University, Faculty of Agriculture, 52200-Ordu, Turkey 
(2)¡fazelnut Research Institute; Giresun, Turkey 

This study was carried out in Hazelnut Research Institute (Giresun-Turkey) in 2001-2003. 
Training garden was established in 1992 wilh 'Tombul' cultivar. 
In the experimental design, nine trees or nine ocak (four trees per ocak) were used in eaeh tree 
treatmen!. In Ihe result of study, statistical differences between training systems were not 
shown. But single stem training system was higher than ocak in yield and some nut 
characteristics. 
In Ihe present, the yield and nut characteristics will be shown in detail. 
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INNOVATIONS IN HARVESTING MACHINES 

D. Monarca, M. Cecchini, D. Antonelli 
Tuscia University, GEMINl Department, via S. Camillo De LeIlis, s.n.c., 01100 Viterbo, ltaly 

In the last 20 years, the development of hazelnut cultivation in Italy has been related to the 
introduction of harvesting machines, which have completely replaced manual harvesting . 
During this time, !he performance of !he harvesters has led to a considerable increase from 
about lOO kglh to more than 1.000 kglh. In this period, !heir innovations have been concemed 
not only with technical and economic performance (such as a reduction of operating time and 
costs) but also wi!h the operator's safety and health and, in general, !he quality of the working 
environment and !he control of sorne ergonomic aspects (dust, noise, posture). Afier a 
description of!he main technical aspects of harvesters (wi!h particular reference to !he self­
propelled harvesters), !he authors discuss the results of experimental tests carried out in !he last 
three years . 
The tests show remarkable harvesting performances for the different types of harvesters (pulled 
vacuum harvesters, with and without side-picker and trailer, self-propelled aspirating or picking 
harvesters with trailer), which vary from about 0,2-0,4 ha/h for pulled machines to 0,35-0,75 
ha/h for self-propelled ones. The variability depends on factors like work conditions, row 
length, orchard production and al so on the organization of!he harvesting yard . 
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HARVESTING, CALIBRA TION AND SHELLING OF HAZELNUTS 

F. A. Santos; A. P. Silva, A. Sántos,. 
Universidade de Trás-os-Montes e Alto Douro (UTAD). Departamento de Filoteenia e 
Engenharia Rural, Apartado 5000-911, Vila Real, Portugal 

Manual harvesting is the most limitative operational handicap for lhe expansion of hazelnut 
eropping in Portugal, yet lhe importing of equipments is nat a realistic alternative option 
because it is very expensive and is not adapted to Portuguese hazelnut orchards. 
In an attempt to overeome this shartcoming, a small-size and low-eost equipment is being 
developed for mechanieal harvesting and two others are being prepared for ealibration and 
shelling, aH wilhin lhe scope óf an AGRO 162 project ealled "Yield increase on hazelnut crops 
in Portugal". 
Basieally, lhe equipment for hazelnut harvesting is composed of a hopper, a four-stroke engine, 
a ventilator, two flexible tubes for conveying lhe draw in material and a wheelbarrow required 
to drive lhe assemblage. The calibrator is built wilh lhree iron sieves mounted in a slope 
positian to allow for the rolling of lhe hazelnuts; the sieve with the shartest distanee between the 
separator's grilI is positioned at lhe lowest level. The shelling equipment is made essentially of 
a metallic roll driven by an electrieal engine, with two rulers positianed in aceordanee wilh the 
generating roll that compress lhe hazelnuts against a wooden rulero The distanee between the 
roll and the waoden ruler can be adjusted. 
The trials on hazelnut harvesting aHawed us to obtain works rate from 20 to 40 h/ha, depending 
on the eonditions oflhe test (e.g. stripped or nan-stripped material, ground eonditions, etc). The 
ealibrator was designed to obtain lols < 14 mm, 14 - 16 mm, 16 - 18 mm and > 18 mm. The 
shelling equipment performanees depend greatly on the size ofthe lot: for lot < 14 mm lhe best 
results were 10 % of intaet hazelnuts, 65 % of unbroken kernel and 25 % of broken kernel; for 
lot 14 - 16 mm lhe best resulls were 15,70 and 15 %; for lot 16 - 18 mm were 5, 80 and 15 %; 
and for lot > 18 mm were 10, 85 and 5 %. The shelling performance of the smallest lot can be 
improved if lhe fruit shell is shelled again using a shorter shrink distance. 
In conclusion, it can be stated !hat the harvesting equipment is a reasonable solution for short 
acreage orchards where a law work rate is allowed since it has a low price. The shelling 
equipment provides a good percentage of shelling hazelnuls in lhe upper lots, but in lhe lower 
ones it is necessary to do more than one shelling operation; lhis limitation can be redueed if we 
have more sieves to get more lots of small hazelnuts. 
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SESSION 4: Orchard Management 

THE EFFECT OF "ORMIN-K" FERTILIZER ON SOME 
POMOLOGICAL AND TECHNOLOGICAL TRAlTS IN THE 
'TOMBUL' HAZELNUT CULTIVAR 

S. Z. Bostan 

Poster 

Black Sea Technical University, Faculty of Agriculture, Department of Horticulture, 52200, 
Ordu, Turkey 

This study was carried out to determine !he effects of doses of Ormin-K fertilizer (potassium 
compounds 57 %; N, P20" SO" CaO, MgO, Fe, Mn, Zn, Cu and Mo compounds 33 %, organic 
matler 8 %, moisture 2 %) and application methods (broadcasting and banding) on nut and 
kernel quality characteristics in lhe 'Tombul' hazelnut cultivar in 2001 and 2002 in Ordu 
(Turkey) ecological conditions. As a result of lhis study, it was determined that lhere were 
significant differences in years and doses regarding nut weight, kernel weight, percent kernel 
and good kernel, and there were no significant differences in application methods regarding the 
nut and kernel traits . 
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COMPARISON OF TWO PRUNING TRAlNING SYSTEMS ON 
'NEGRET' AND 'GIRONELL' HAZELNUT CULTlVARS 

J. Tous, J. Plana, A. Romero' 
IRTA, Institut de Recerca i Tecnologia Agroalimentilries, Departament d'Arboricultura 
Mediterrimia, Centre Mas Bové, Apartat 415, 43280 Reus, Spain 

In modem hazelnut orchards, trees are frequently grown on free vase with only one trained stem 
and a variable trunk height. This pruning training system usuaUy varies wilhin Ihe producing 
areas, mainly according to Ihe ecological conditions, variety vigour, plant quality and harvesting 
system used. In Oregon and France, with vigorous cultivars ('Barcelona' or 'Fertile de Coutard'), 
selected stems and orchards designed for mechanical harvesting, pruning of young trees is 
perfonned during the first years, leaving 3 to 4 scaffold branches and a trunk height superior to 
80 cm, Meanwhile, in Spain and ltaly, with less vigorous varieties ('Negret', 'Tonda Gentile 
delle Langhe', 'Tonda Romana', 'Tonda Giffoni', etc.), lower crown heights are used (10-40 cm) 
in order to favour crop bearing and to improve adaptation to adverse crop conditions. 
The influence of two trunk heights (40 and 80 cm from the ground) in vase training on two 
hazelnut cultivars with different vigour ('Negre!' and 'Gironell') was studied in a trial for 12 
years (1991 -2002). Early bearing, productivity and Ihe vegetative development ofthe trees were 
assessed. 
The results show !hat shorter trunks (40 cm) increase tree vigour and improve early bearing. 
Although sucker emission is bigger for higher trunks (SO cm), it should be considered !hat wi!h 
vigorous varieties ('GironeU '), sucker control and crop mechanization are much easier. 
Significant differences in yields and nut quality were not observed between !he two pruning 
training systems assayed. This means that !he best system to carry out aU !he cultural practices 
in !he hazelnut orchard can be choosen wilhin Ihe range of 40 to SO cm. 
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INFLUENCE OF CANOPY DENSITY ON FRUIT GROWTH AND 
FLOWERING FORMATION 

D. Farinelli, M. Boco, A. Tombesi 
Dipartimento di Arboricollura e Protezione deIle Piante, UniversitA di Perugia, Borgo XX 
Giugno 74,06121, Italy 

A study was canied out to assess if sorne degree of pruning might improve the produclivity of 
the hazelnut trees in 'Tonda di Giffoni' and 'Tonda Romana' cultivars in central Italy. The 
taking away by pruning of increasing quantilies of wood and shoots reduced Ihe leaf area index 
(LA!) and Ihe leafarea per tree. As regards reducing canopy density, LA! ranged from 9.5 lo 5.5 
in 'Tonda di Giffoni' and from 7.6 to 4.8 in 'Tonda Romana'; Ihe incidenl photosynlhetic 
photon flux adsorbed by leaves and recorded at Ihe base of the canopy ranged from 92 % to 87 
% in 'Tonda di Giffoni' and from 91 % to 89 % in 'Tonda Romana'. Canopy reduction affecled 
yield per tree slightly in 'Tonda di Giffoni' and more in 'Tonda Romana'. Nut size increased in 
the trees where the canopy was less dense. Female and male inflorescence densities were 
highest in the trees with the largest leaf aren in bolh cultivars. The sucker number increased in 
the most pruned trees of 'Tonda Romana'. Hazelnut trees take advantage of canopy wilh LAI 
ranges around 7 because this density mighl form a high leaf area per tree wilh an incident 
photosynthetic photon flux adsorption of about 90 - 91 %, which can improve productivity and 
flower formation . 
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PRELIMINARY OBSERVATIONS ON THE EFFECTS OF 
RENEW AL PRUNING IN HAZELNUT ORCHARDS 

A. Roversi. G. Mozzone 

Poster 

¡stituto di Fruttiviticoltura, Facoltil Agraria Universitit Cattolica S.C., via Emilia Parmense, 84, 
29100 Piacenza, Italy 

50% of hazelnut production in the Langhe area of Piedmont is based on the cultivation of old 
plants, Ihe majority grown as bushes or even bushed vase. Pruning of hazelnuts in Ihis area is 
not carried out regularly and ofien the orchards become overgrown, wilh plants yielding only in 
the most favourably exposed parts of the canopy. In two hazelnut orchards in Ihe Langhe, 
rejuvenation pruning was carried out annually from 2001 onlots of 12-24 bushes 20 years old, 
bushed vase trained with 4-5 branches. Pruning involved cutting away al\ the branches 1.5-2 m 
aboye the ground in early spring. The fol\owing were "evaluated over the two years following 
the pruning: crown volume, yield, and the commercial and techno10gical characteristics of Ihe 
nuts. 
These surveys revealed Ihat Ihere is sorne recovery in production from the second year, and Ihat 
quality always improves in Ihe case of pruning. These results also showed Ihat Ihe species 
requires optimal exposure of Ihe crown to Iight, and Ihat new bearing branches are positive, al 
least in terms of qualitative characteristics, as required by Ihe hazelnut processing industry. 
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EFFECT OF HIGH DENSITY AND DYNAMIC TREE SPACING ON 
YIELD AND QUALITY OF HAZELNUT 

C. Bignami(l), G. Bertazza(2), S. Bizzarri(3), A. Bruziches(l), C. Cammilli(\), V. Cristofori[l) 
(ll¡)ipartimento di Produzione Vegetale, Universitil deIla Tuscia, Via S. Camillo de' LeIlis, 

01100 Viterbo, Italy 
(2)Consiglio Nazionale delle Ricerche, Istituto di Biometeorologia, sezione di Bologna, Via P . 

Gobetti 101,40129 Bologna, Italy 
(3)A.R.S.LA.L., Via Matteotti 73, Viterbo, Italy 

Training systems and plantdensity in Lazio (central ltaly) are based on bushes at a density of 
400-500 plants per hectare. High-density systems have received Jittle a!lention. In an adult 
orchard of 'Tonda Gentile Romana', with single-stem plants spaced 2.5 x 4 m, plant density was 
reduced from 1.000 to 500 plants per hectare in 2000 and 2001, seventeen and eighteen years 
after planting. Vegetative grawth, yield and nut qua! ity were measured from 2000 to 2003 in 
order to veril)' the plant response to tree spacing of a medium- vigour cultivar. The results 
indicate good productivity and quality after eighteen years of high density and lhe beginning of 
competition among plants. When the distance between plants on lhe line increased from 2.5 to 5 
m, vegetative growth improved and lhe trunk cross-sectional area and canopy volume 
increased. Yield was affected by spacing, year and lhe interaction year * spacing. Yield per 
hectare decreased in lhe tirst year afier plant removal, but plant production improved. In lhe 
following years, yield per hectare was variable, as a consequence of difficulties in achieving 
equilibrium between vegetative and productive activity. Plant density had only a slight effect on 
nut quality, as revealed by nut traits and defects and seed chemical composition. The oil content 
was lower in lhe high-density lhesis. The effect of lhe year on sugar and oil accumulation was 
eviden!, with higher concentrations in 2002, when lhe summer was cooler and rainy. 
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EFFECT OF NITROGEN, BORON AND IRON FERTILIZATION 
ON YIELD AND NUTQUALITY OF 'NEGRET' HAZELNUT 
TREES 

J. Tous(l), A. Romero('), J. Plana('>' X. Sentís(2), J. Ferran(l) 
(')IRTA,lnstitut de Recerca i Tecnologia Agroalimentaries, Departarnent d'Arboricultura 

Meditem\nia, Centre Mas Bové, Apartat 415, 43280 Reus, Spain 
(21lscola de Capacitació Agn\ria Mas Bové , Apartat 527, 43280 Reus, Spain 
(l)Universitat de Lleida-IRTA, Av. Rovira Roura, 177,25198 Lleida, Spain 

In a mature hazelnut orchard cv. 'Negret', established in La Selva del Camp, Tarragona (north­
east Spain), a field experiment was set up in order to study Ihe effect ofN, B and Fe on yield 
and nut quality. Two fertilizer trials were conducted in the spring of five consecutive years 
(1999-2003) for N and three years (2001-2003) for B and Fe. These involved four N treatments 
(200, 150, 100 and 50 kglha, as a control) and four B treatments (soil, 50 g/tree and 25 g/tree in 
March the first and second year of Ihe trial respectively; two foliar sprays of 500 ppm in May 

. and June; two foliar sprays of 500 ppm and soil iron che lates in May, 30 g/tree; and an untreated 
control) wilh five replications. 
The greater amount of N resulted in significantly lower production and kernel yield from 
hazelnut trees, whereas a B foliar and Fe che late treatment increased production wilh respect to 
the other three treatments. Boron treatments increased kernel yield and kernel size in 
comparison with Ihe untreated control. Results also suggested that current N recomrnendation 
guidelines (100 kglha) might be too high to obtain good yields and nut quality. It was concluded 
Iha! applying SO kg N/ha when Ihe leafN level was about 2.4 % oflhe dry mass in July and two 
B foliar sprays with soil Fe chelates in spring was Ihe optimum way of obtaining higher 
production and better nut quality. 
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. CORRELATIONS BETWEEN LEAF MINERAL CONTENT AND 
PRODUCTION AND QUALITY PARAMETERS, IN AN 
EXPERIMENTAL ORCHARD OF 'NEGRET' HAZELNUT (Corylus 
avellana L.) 

J. Ferran (1), X. Sentís (2), J. Tous (3), A. Romero (3) 

('JUniversitat de LIeida-IRTA, Av. Rovira Rourel91, 25198 LIeida, Spain 
(2lJlscola de Capacitació Agraria Mas Bové, Apartat 527, 43280 Reus, Spain 
(3) IRTA, Institut de Recerca i Tecnologia Agroalimentaries, Departament d'Arboricultura 

Mediterrania, Centre Mas Bové, Apartat 415,433280 Reus, Spain 

A tield experiment was set up in a mature cv. 'Negre!' hazelnut orchard in La Selva del Camp, 
Tarragona (North-East Spain), in order to study Ihe effects of several different Ireatments on 
yield and nut quality . 
The experiment was conducted over six years (1998-2003). Thdield experiment was conducted 
applying the folIowing quantities of general fertiliser: 50 kg Nlha, 70 kg P,O,Jha, and I 10 kg 
K,Olha and irrigating accordíng to local cuslom, which served as Ihe reference Ireatmen!. 
Nitrogen trealments: 50, 100, 150 and 200 kg Nlha Boron trealments: a foliar spray trealment 
of2.5 Vtree with a solution of500 mg Bn and anolher applied to Ihe soil at 50 g B/tree. A Boron 
foliar spray treatment was combined with an iron Ireatment applied to Ihe soil at 30 g Fe/lree in 
che late forrn (EDDHA) and containing 6.5 % Fe. There were a further four irrigation 
Ireatments, two ofwhich involved regulated deficit irrigation . 
Correlations between leaf mineral conten~ between Ihem, were studied and valuable 
¡nforroation was obtained. 
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VARIATIONS IN THE IMPORTANT PHYSICAL AND CHEMICAL 
TRAITS OF NUTS AND THE SOIL NUTRITION COMPOSITION 
IN THE 'TOMBUL' HAZELNUT CULTIVAR AT DIFFERENT 
ELEVATIONS 

T. Karadenib S. Z. Bostan 
Karadeniz Techriical University, Faculty of Agriculture, Department of Horticulture 52100 
Ordu, Turkey 

This study was conducted on tbe 'Tombul' hazelnut cultivar growing al eight elevations (50 m, 
150 m, 250 m, 350 m, 450 m, 550 m, 650 m and 750 m) in Ihe Ordu-Ulubey province in 1998. 
Twenty traits (nut weighl, nut size, kernel weight, kernel size, kernel percentage, internal cavity, 
shell thickness, shriveled kernel s, good kernels; fa!, protein and ash conten!; organic matter, 
potassium, phosphorus and pH in soi!; nitro gen, phosphorus and potassium in lea!) were 
examined at each elevation. 
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LEAF ANAL YSIS AS A TOOL FOR EVALUATJNG 
NUTRITIONAL STATUS OF HAZELNUT ORCHARDS IN 
CENTRAL ITALY 

S. Canali(l), P. Nardi(I), U Neri(I), A. Gentili(2) 
(1) Istituto Sperimentale per la Nutrizione delle Piante - Via della Navicella, 2 - 00184 Rome, 

ltaly 
(2)Centro Studi e Ricerche Applicate in Agricoltura, Macerata, Italy 

Leaf analysis is a well accepted tool for diagnosing the nutritional status of nearly all crops. It 
allows optimisation of fertiliser applications witb tbe aim of obtaining high yields of good 
quality fruits and reducing any possible negative impact on tbe environment. Results are usually 
interpreted using reference values, which must be determined for each species, cultivar, soil and 
set of climate conditions. 
Hazelnut is one of the major crops in Viterbo Province (Lazio Region, Central Italy), where 
about 20,000 ha of orchards are cultivated. Even so, there is relatively little available 
experimental data concerning reference values for leaf análysis interpretation relating to the 
most widespread cultivar in this area (mainly 'Tonda gentile romana'). 
The objectives of this work were to study tbe dynamics of macro and mieronutritive elements 
contained in leaves during tbe vegetative cycle of hazelnut and to determine provisional 
standards for foliar analysis interpretation . 
The study was performed as par! of. three year tield survey involving 28 orchards located on 
tbe eastern side oftbe Cimini mountains (Viterbo Provinee). 
At tbe beginning of the study, ehemical and physical soil properties were determined and, 
tbroughout tbe three years of the survey, infonnation eoneerning orehard management (i.e. 
fertilisation, irrigation, and pest control) was eollected and recorded. 
Aeeording to a speeitic sampling protocol, leaf sampling was eamed out three times per year in 
the following phases: (i) start of the vegetative season (April); (ii) beginning of fruit widening 
(June) and (iii) before the differentiation of maseuline flowers (October). Each sample of leaves 
was analysed for total N, P, K, Ca, Mg, Fe and B. 
Results were elaborated using tbe GLM Repeated Measures proeedure where the witbin -
subject faclors were the years and sampling times. Even taking into eonsideration the variability 
in tbe content of nutritive elements in leaves due to the different climatic conditions over the 
three years oftbe survey, preliminary results showed systematie differenees between tbe phases 
for sorne oí tbe considered parameters. 
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FURTHER INVESTIGATIONS INTO THE MINERAL UPTAKE OF 
HAZELNUT ORCHARDS 

A. Roversi. V. Ughini 
Istituto di Fruttiviticoltura, Facoltil Agraria UniversitA Cattolica S.C.,via Emilia Parmense, S4, 
29100 Piacenza, Italy . 

Mineral uptakes by the hazelnul have rarely been studied. In order to determine !he quantity of 
mineral nutrients to be applied to the hazelnut orchard per year, we need to know the quantity of 
mineral nutrients !he bushes consume over this periodo Wi!h !his goal in mind, investigation 
aimed at determining mineral consumption by hazelnuts was conducted in order to give a 
direction to fulure technical indicalions as lo !he quantity of fertiliser lo be applied, possibly 
under a regime of inlegraled produclion. 
In two hazelnut orchards in lhe specialised district of produclion in Piedmont (Ihe Langhe) 
consisling of 15·year-old planls grown in bushed vase, the following were recorded for each 
planl over two years: total yield, pruned wood, leaf mass and leaf involucre which fell to !he 
ground. For each of !hese, !he conlenl percentage of N, K, P, Ca, Mg, Fe, Mn, Cu, Zn and B 
were determined and Ihen calculated as a proportion of dried mass per bush. 
The data reveal sorne differences as lo mineral uplake, relaled to Ihe year and !he site of!he 
plantalion. They also reveal !he 'frugal' nalure oflhe species, which takes up limited quantilies 
ofN and K, and even less P. Ofthe micronutrients,!he highest uplake was for Fe and B. 
If Sucz's algoritbm is applied to !he final results, il is possible lo calculate !he quanlity of 
fertiliser to be applied lo tbe bushes, which diverges from !hat usually applied in !his area. 
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THE EFFECTS OF "ORMIN-K" AND "TSP" FERTILIZERS ON 
VEGETATIVE GROWTH 

T. Karadeniz 
Karadeniz Technical University, Department of Horticulture, Faculty of Agriculture, 52200 
Ordu, Turkey 

One-year-old 'Tombul' hazelnut saplings were cut at a length of 25-30 cm and root pruning was 
carried out; saplings were then placed in plastic cups and forest soil. 5 weeks after planting into 
plastic cups, Ihe different doses of Ormin-K and TSP were applied. In a sludy carried out 
between 2001 and 2004, Ibe longesl sapling was obtained by 100 g Ormin-K and the shortest 
sapling was measured by 200 g Ormin-K+25 g TSP; the thickest trunk was obtained by Ormin­
K+50 g TSP and the thinnest stem was measured by 200 g Ormin-K. 
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A NATIONAL PROJECT ON ORGANIC HAZELNUT 
PRODUCTION IN ITALY 

Poster 

M S . h' .(1) D A (1) G M (2) N VI' .(2) L T II (J) R A P t I '(') M . cortlC mi , . vanzato , . e, . a eotlOl , . ave a , . . an a eom, . 
Fiori ('\ M. Chiorri('l, E. Rea(7), A. Belisario(8), S. Loreti(8), M. Pilotti(8) 
ll)lstituto Sperimentale per la Fruttieoltura, Roma, Italy 
l2l¡)ipartimento di Colture Arboree, Universita di Torino, Italy 
lJl¡)i.Va.P.R.A. Entomologia e Zoologia appl. all'Ambiente, Universit' di Torino, ltaly 
(')Istituto per lo Studio degli Eeosistemi, CNR, Sassari, ltaly 
l')Dipartimento di Protezione deBe Piante, Universitil di Sassari, ltaly 
l'l¡)ipartimento di Seienze Eeonomiehe ed Estimative, Universitil di Perugia, ltaly 
(7)lstituto Sperimentale per la Nutrizione delle Piante, Roma, Jtaly 
(8)lstituto Sperimentale per la Pato logia Vegetale, Roma, Jtaly 

The Italian Ministry of Agrieulture and Forestry (MiPAF) is going to finanee a national projeet 
on !he development of organie hazelnut produetion in ltaly whieh is eurrently extended to 
limited areas. The projeet "Studies on hazelnuls aimed at obtaining high-quality organie 
produetion" involves eight partners belonging to the University, the National Researeh Couneil 
and MiPAF Researeh Institutes. The objeetives of the projeet are to promote environmental­
friendly teehniques foeused on agronomie praetiees, !Tuit quality, tree physiology and the 
deteetion and control of main inseets and pathogens. The economie analysis of the organie 
produetion will also be thoroughly evaluated. The investigations will be performed in hazelnut 
orchards, experimental fields and laboratories located in Piedmont (i.e. the Langhe distriet and 
Torino), Latium (i.e. the provinees of Viterbo and Rome) and Sardinia (i.e. the provinees of 
Nuoro and Sassari). Many private eo-operatives and laboratories as well as the regional 
agrieulture serviees will be aetively involved in the projeet, whieh will last unti! 2007. 

T ARRAGONA - REUS, SP AIN 
14~ - 18th June, 2004 

83 

rr-­
rr-­
r­
r­
r'" 
r'" 
".­
".-

e-t 
e-¡ .­
....:­
~ 
~ ..­..­,.. ,.. ,.. ,.. 
r"": 
,.­
,.-

-
~ --



.. .. .. .. .. .. .. .. .. .. .. .. 
"" .. .. .. .. .. 
"'J 

"" ~ .. .. 
~ 
~ 
"I! 
~ 
~ .. 
~ 

-e 
-e 
-e 
-e 
-e 
-e 
-e 
-e 
-e 
-e 
-e 
-e 
-e 
-e 
-e 
-e 
-e 
-e 
-e 
e 
e 
e 
e 
e 
e 
la 
p 
1) 

SESSION 4: Orchard Management Poster 

HAZELNUT PLANT PROTECTION GROUPS IN CATALONIA . 
CULTURAL PRACTICES IMPROVEMENT AND NEW 
MANAGEMENT IN HAZELNUT PRODUCTION 

A. Ayrnami('), J. Mateu('), N. Nubiola('), R. Palau(l), E. Ribé'), C. Santiveri(2), R. Ibáñez,(2), 1. 
Sans(2), J.A. Agust¡(3) . 
(l)ADV Produció Integrada d'avellana, Avda PaIsos Catalans, 25, Reus, Spain 
(2)ADV Catalunya Nova, Pla9a Prim, 12, Ir, Reus, Spain 
(3) ADV Avellanes del Camp, Zona industrial la Drecera, s/n, La Selva del Camp, Spain 

Plant Protection Groups (called ADV in Catalonia) are producers associations wilh Ihe aim of 
improving Iheir productions by means of more effective cultural practices . 
Technicians study Ihe evolution of pests and diseases in the orchards and decide Ihe bes! 
moments and methods to control Ihern. Cultural and biological methods are preferred. ChemicaI 
controls are only recommended when tolerance levels are surpassed. In Ihese cases, chemicals 
must be accepted by laws and machinery must ensure a right and safe application. 
Irrigation and fertilization plans are decided taking in consideration foliar and soil analysis, in 
arder to reduce costs and to ensure "sustainability" . 
It must be considered tha! ADV irnplies an important change in agricultural practices, based on 
"sustainability" and on !he Integrated Pest Management system. Production uses control and 
certified methods in order to ensure "tracing" of the products and food and environmenta1 
safety. 
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INFLUENCE OF SOIL COVER CROP ON MECHANICAL 
HARVESTER EFFICIENCY AND KERNEL QUALITYOF 
HAZELNUTS IN PIEDMONT 

A. A. Saglia(l), C. Sonnati(2) , V. Ughini(J) . 
(I)Settore Fitosanitario, Regione Piemonte, Environment Park- PaLA2, via Livomo, 60-10144, 

Torino, Italy 
(2)Piemonte Asprocor, C.so Europa, 43, 12051 Alba, Cuneo, Italy 
(l)lstituto di Fruttiviticoltura, FacoltA Agraria UniversitA Cattolica S.C., via Emilia Parmense, 

84,29100 Piacenza, Italy 

Green soil cover is one of !he' most eco-compatible choices for ground management and is 
therefore also to be favoured in hazelnut cultivation. However, although on the one hand !his 
practice is to be favoured for controlling surface erosion, of particular importance due to !he soil 
position of typical hazelnut orchards in !he Langhe, on !he o!her hand it can cause problems for 
the mechanical harvesting of!his species. 
In a hazelnut orchard which was 10 years old at!he start of!he trials, made up of!he cv. 'Tonda 
Gentile delle Langhe' grown as bushes, spaced at 5m x 5m, wi!h no irrigation, 4 artificial soi! 
greening types were created, using 2 different weed mixtures in 2 periods of seeding and 
compared with natural green cover of!he soi! and traditional chemical weeding usual for this 
area. Over a 3-year periad from the start of !he trial, !he following characteristics were 
monitored: !he efficiency and evolution of!he weed soil covemge, !he efficiency of mechanical 
harvesting using 3 different types of harvesters; !he quality of !he product harvested, !he soi! 
chemico-physical composition and !he mineral leaf composition. 
These 3-year results evidence !he compatibility of artificial soi! greening and mechanical 
harvesting, as regards bo!h the satisfactory functioning of!he harvesters tested and the quality of 
!he product, even if mechanical harvesting sometimes severely damages !he weed coverage. 
Nevertheless, improvements in soi! chemical fertility and nutritional status, tested by means of 
chemical analysis, suggest !he soil greening in altemation wi!h chemical weeding. 
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GENERAL PROPERTIES OF SOILS, CONDITIONS FOR USING 
FERTILIZERS AND SOIL PRODUCTS IN THE 'TOMBUL' 
HAZELNUT ORCHARDS OF GIRESUN 

N. 6zenc(I), D. Bender 6zen9(2), 1. Kara(l) 
(1) Hazelnut Research Institute, 28200, Giresun, Turkey 
(2) Karadeniz Technieal University, Faculty of Agriculture, Department of Soil Science, 52200, 

Ordu, Turkey 

This research was carried out making a 'Tombul' hazelnut orchard in Giresun from 2000 to 
2003. Soil properties of 2.600 hazelnut orchards and leaf sample properties of 775 orchards 
were studied for four years. These orchards determined general soil properties, soil products and 
conditions for using fertilizers. 
Sorne physical and ehemical properties of lhese soils were determined. 57.35 % of clay loam 
was found in lhese soils and was approximately very strongly acid and acid in 95.00 %. For an 
increase in soil products of orchards, first of all, lime requirements of soils was determined. 
Salinity was not found in any oflhese soils according lO climate conditions in lhe region. It was 
shown lhat approximately one half of lhese soils were necessary for lhe organic matter and 
applicalion lo organic matter was useful. Olherwise, research orchards were found to be very 
most nutrienl element deficient. The greater increase in hazelnut yield was determinated 
according to lrue fertilizer melhods. 
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THE MECHANIZED MANAGEMENT OF ORCHARDS IN 
CENTRAL ITAL Y 

D. Monarca. M. Cecchini, M. L. Mordacchini Alfani, D. Antonelli 

Poster 

Tuscia University, GEMlNI Department, via S. Camillo De Lellis, s.n.c., 01100 Viterbo, ltaly 

The present research aims to make a detailed analysis of tIle cultivation of hazelnuts in tIle 
province of Viterbo in centralltaly, paying attention to botll agronomic issues and lhe attained 
level of mechanization. In the province of Viterbo, hazelnut cultivation represents an 
agricultural and economic reality of great importance. Blooming ofthis cultivation began in tIle 
1950s and a remarkable increase has been recorded since tIlen, rising from 2.000 ha to 20.000 
ha at present. This expansion has involved 17 communes in tIle province and tIle cultivation 
represents tIle only agricultural activity for many ofthem. In Italy, the province ofViterbo is at 
tIle tirst place for hazelnut production (30.000 - 40.000 tons/year). This great development can 
be attributed to the particular characteristics (climate and soil) of the Monti Cimini area: land 
witll reaction close to neutrality, tendentiaUy sandy, a sub-Mediterranean climate witll the 
correct combination of not too many hard winters and 8n annual average rsinfaU higher tIlan 
1.000 millimetres. 
A particular contribute to tIlis delovepment has been given by local constructors, which have 
realized innovative machines for bolh tillage and crop operations. 
The research iIIustrates lhe soil management technique actuaUy used, the implications for 
cultivation and manuring, pruning, irrigation systems, the phytosanitary defence, and tIle 
specitic machines used in each operation. 
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SESSION 5: Pest and Diseases 

THE INSECT PEST PROBLEM AFFECTING HAZELNUT 
KERNEL QUALITY IN TURKEY 

C. Tuncer. 1. Saruhan, 1. Akya 

Oral 

Ondokuz Mayls University, Faculty of Agriculture, Dept. ofEntomology, Samsun, Turkey 

There are a lot of insects and mite pests in hazelnut orchards in Turkey. Most pests affeet 
hazelnut production by direct or indireet injury. Bul a few oftbem influenee kernel quality by 
feeding on nuls in addition lo yield. In the lasl few years, hazelnul exporters have begun lo 
eomplain about this kind of damage decreasing kernel quality beeause tbey have difficulties 
exporting. . 
It was established tba! tbere were more tban 15 bug speeies whieh may affeel kernel quality 
(Heteroptera: Pentatomidae, Coreidae and Acanthosomatidae) in Turkish hazelnul orehards. 
In tbis Sludy, tbe populalion fluetualions of Ihese bugs were delermined in six hazelnul orchards 
and on tbree main varieties. Palomena prasina and Gonocerus acuteangulatus were found lo be 
Ihe main speeies. The population level was above tbe eeonomie damage tbreshold. In a cage 
experiment witb P. prasina, tbree types of injury were delermined on hazelnuts. In addilion lo 
field and cage experiments, quile significant data from hazelnut faetories were examined ·for 
kernel injury by bugs. Dependence on variety, locality and kernel sample damage reaehed 
around I 0"10. 
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SUSCEPTIBILITY OF LARGE-FRUITED HAZEL V ARIETIES 
CUL TIVATED IN POLAND TO MAJOR PESTS AND THEIR 
CROPPRODUCTIVITY 

M.Oantner 

Oral 

Dept. of Entomology, Agriculture University, K. Leszczynskiego 7, 20-069 Lublin, Poland 

In Poland, the cultivation of hazelnuts does not have a long tradition, but since the 1990s the 
production area has constantly increased and now hazelnuts are grown over 1000 ha, mostly in 
south-east Poland. The hazelnut cultivars grown in that region are old, mostly from the 19th 
century, characterized by large and oval nuts, useless to the confectionery industry, but 
willingly bought directly by consumers. lt should be mentioned that weather conditions in 
Poland are rather unfavourable for cultivating hazelnuts in comparison with warmer countries. 
However, according to chemical analysis results, nuts obtained in these conditions contain 
considerably less saturated fatty acids unfavourable to the human diet and more unsaturated 
fatty acids. Similarly, as in sorne other countries, insect and mite pests are major detriments to 
hazelnut production in Poland and are the major concem for many hazelnut growers. 
Nevertheless, there are hundreds of pest species but only a few of them are common and cause 
economic damage. Among them, in Polish conditions, the most important are: nut weevil 
(Curculio nucum), big bud mite (Phytoptus avellanae), filbert aphid (Myzocal/is cory/¡) and 
scale insect (Parthenolecanium corm). In the course of several years' research, the different 
susceptibility of chosen cultivars of large-fruited hazelnut to these pests was confirmed. The 
establishment of resistant varieties and their putting into practice may lead to a reduction in the 
application of heavy pesticides and tbe preparation of a hazelnut IPM program in our country. 
Moreover, the resistance of hazelnut cultivars to major pests in comparison with their crop 
productivity is discussed in this papero 
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PHYTOSANITARY PROBLEMS IN THE EVOLUTION OF 
HAZELNUTTREESINTARRAGONA 

C. Casals, M. Escofet 

Oral 

Servei de Sanitat Vegetal del Departament d' Agricultura, Ramaderia i Pesca de la GeneraJitat de 
Catalunya, Avda Catalunya, 50, Tarragona, Spain 

Hazelnut weevil (Curculio nucum) is the most widespread pest in Tarragona (north-east of 
Spain). Since Ibe introduction of organic insecticides, the uncontrolled and indiscriminate fight 
wilb chemicals has led to Ibe appearance of new pests, both insects and mites. Sorne of Ibem 
have become widespread pests (aphids, yellow spider, bud mite) and sorne of Ibem have 
become more locaJized (tortrix molb, scale, leopard molb). In recent years, Ibe Integrated Pest 
Management System (IPM) has managed to keep most of Ibese pests under conlrol. 
Nevertheless, new probJems are appearing (rotting and a white spot on Ibe fruits) which make 
new stud ies necessary. 
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INNOV ATIVE STRA TEGIES IN EPIDEMIOLOGICAL STUDIES 
OF HAZELNUT DIEBACK BY USING G.P.SJG.I.S. AND A.Sp.I.S 
TECHNOLOGY 

A. Fabi(l), C. Belli(2), G. Vuono(l), G. M. Balestra(l), L. Varvaro(l) 
('l¡)ipartimento di Protezione del le Piante, Universiúl. degli Studi deIla Tuseia, 01100, Viterbo, 

ltaly 
(2)Dipartimento di Seienze deIl'Ambiente Forestale e deIle sue Risorse, Universiúl. degli Studi 

deIla Tuseia, 01 100, Viterbo, ltaly 

Sinee the 1980s, in the provinee ofViterbo (north ofLatium), a diebaek ofthe hazelnut tree has 
eaused progressive deeay of the plants. Physiologieal, bioehemieal and molecular tests on 
bacterial strains, obtained from symptomatie samples of hazelnut branehes, have shown sorne 
bacterial strains of the Erwinia amylovora group or Pseudomonas avellanae Janse el al. 
involved in the etiology. 
lo order to analyze the spatial distributioo of the disease whieh affects hazelnut fields in this 
area and the relatiooships between different territorial eompartrneots, a Global Positioning 
System (GPS) has beeo set up to record the diseased plaots, in assoeiatioo with the Geographic 
Ioformation System (GIS) spatial databases based 00 Mapinfo® software. The hazelout areas 
maioly affeeted by diebaek disease began to be monitored from 2003 onwards and they have 
beeo correlated with historieal data. 00 the ineidenee of diebaek over the last 5 years. 
Furthermore, data aequired io the ground activity have beeo compared with the multiple layers 
of data supplied by the Latium Regioo and local Farmer's Assoeiations (meteorologieal, 
geological, chemieal, hydrographieal and agrooomieal data, land use) aod analyzed by GIS 
software; digital maps have theo been drawn. Results show a eertain eorrelation betweeo the 
ineidenee ofthe disease and the environmental conditioos (relative humidity and temperature), 
exposure, the elevation of fields and soil eharacteristies. The infrared foliage emission was 
measured during the maio pheoological phases of the culture, usiog a portable 
speetroradiometer GER 3700 io the field, 00 both healthy plants and diseased ones, then by 
flight with an Advaneed Speetroscopie Imagiog System (A.Sp.I.S) assembled on an airplane. 
The site monitoriog will continue, in assoeiation with aerial photos taken over the whole 
territory. 
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EFFICIENCY OF PESTICIDES AGAINST BIG BUD MITES 
[Phytoptus avellanae NAL. AND Cecidophyopsis vermiformis NAL. 
(ACARINA: ERIOPHYOIDEA)] ON HAZELNUT 

S. K. Ozman-Sullivan. 1. Akl'a, O. Ecevit , , 

Oral 

Ondokuz Mayis University, Faculty of Agriculture, Department of Plant Protection, 55139, 
Samsun, Turkey 

Big bud mites, including PhyloplUS avellanae Na!' and Cecidophyopsis vermifomis Nal., are 
important pests in hazelnut (Cory/us avellana L.) orchards, causing significant yield loss. Two 
of the most important ,aspects of management of Ihese mites are the detennination of effective 
pesticides and Ihe proper timing of Iheir application. Both Ihese aspects were studied in the 
Samsun province of Ihe Black, Sea region of Turkey. Two field lrials were conducted using 
randomised complete block design experiments over the 3-year period of 1994·97. The 
migration period of Ihe mites (April-May), which is Ihe most important period for spreading of 
infestation, was covered each year. In experiment 1, from 1994-1996, nine pesticides ,(Sulphur 
WP, Azinphos-melhyl EC, Azinphos-melhyl WP, Dimethoate EC, Bromopropylate EC, 
Amitraz EC, Quinomelhionate WP, Carhosulfan EC and Melhidathion EC) were evaluated at 
Iheir registered application rates for Iheir effectiveness as alternatives to the standard pesticide 
Endosulfan EC, for control of bolh big bud mites. Experiment 2 was undertaken during 1997, 
when the most appropriate time of application was determined for bolh Sulphur WP - Ihe most . 
effective pesticide evaluated during experiment 1 - and the standard pesticide Endosulfan EC, 
wilh a control included. The criterion for assessment in bolh experiments was comparison of 
tIle number of big buds before and after treatment. Data obtained from bolh experiments were 
analysed using Ihe Henderson-Tilton formula. Results from the first experiment indicated Ihat 
Sulphur 80 % WP was as effective for tIle control of big bud mites (83.25% at 400g/100L) as 
tIle standard pesticide, Endosulfan 35 % EC (83.35% at 250cc/100L). The second experiment 
demonstrated Ihat a single application of Sulphur or Endosulfan at tIle end of April or beginning 
of May, before Ihe peak period of migration of tIle mites frem infested buds to new auxillary 
buds, was very effective in keeping Ihe mite and big bud numbers low. 
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Balaninus nucum: ECONOMIC ASPECTS RELATING TO TRIS 
PEST AND OPTIONS FOR BIOLOGICAL CONTROL 

B.J.Blum 
IBMA, Agrometrix ICM, PO Box 18, Basel 4009, Switzerland 

Oral 

In recent times, Balaninlls nueum has become the most important pest associated with hazelnut 
production. This paper reviews its economic impact at several different levels, ranging from 
tield production to the food processing industry. 
The conventional melhod for controlling Ihis pest involves Ihe use of chemical insecticides, but 
Ihis entails substantial environmental and safety problems. Other control systems involve Ihe 
use of alternative techniques: the selection of resistant trees; the use of genetically moditied 
plants; Ihe use ofsemi-chemicals, including mass trapping and sex confusion and Ihat ofmicro­
organisms and enlhomopalhogenic nematodes. Each of Ihe mentioned techniques was evaluated 
in term of its potential success. AH of the foreseeable strategies require the use of decision 
support devices capable of capturing environmental, agronomical and biological data that can be 
incorporated into computerised models. For such systems to be effective and economic, 
producers need to establish contacts with research organisations on a regional level, especially 
where research organisations andlor extension/plant protection services and olher producer­
related services are concemed. 
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A PRELIMINARY SURVEY FOR HAZELNUT (Corylus avellana L.) 
VIRUSES IN TURKEY 

B. Akbas, D. IIhan , A. Atlamaz 
Plant Pratection Central Research Institute, Bagdat cad. No: 250 P.O. Bo,,:49 06172, 
Yenimahalle, Ankara, Turkey 

Incidence of hazelnut mosaic was tested in hazelnuts fram 80 orchards in Bartm, Düzce and 
Zonguldak provinces, the most widely grown cultivar in the West of Karadeniz region. Each of 
!he 80 orchards was sampled in summer 2001, spring 2002 and spring 2003. 150 samples were 
collected and tested in the surveys. 110 of them showed virus symtoms in leaves including 
general yellowing, yellow rings and lines, yellow flecking, oak leaf pallem and broad vein 
banding and 40 of them were symptomless. Enzyme-linked immunosorbent assays (ELISA) 
were conducted for apple mosaic virus (ApMV) and prunus necrotic ring spot virus (PNRSV). 
The samples with symptoms only reacted positively to ApMV. The symptomless samples did 
not react positively with both ApMV and PNRSV. In other words, PNRSV was not found in 
any samples. ApMV was detected in 30 of!he 80 orchards. Incidence of ApMV did not vary 
significantly among provinees and orchards by visual oliservation of the symptoms for 3' years. 
In addition, there was no significant vanation in incidence of ApMV among sampling dates 
within the samples of the three provinces. Sorne of these samples were mechanically inoculated 
to a standard series (Chenopodium amaran/ic%r, C. quinoa and Cucumis sa/ivus) of 
herbaceous plants. ApMV was also recovered by sap transmission tests. Systemic local spots 
were observed on C. quinoa and chlorotic local lesions, systemic chlorosis and stunting 
symptoms were obsereved on Cucumis sa/ivus. 
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BIOLOGICAL CONTROL OF HAZELNUT WEEVIL (Cucurlio 
nucum L., COLEOPTERA, CURCULIONIDAE) WITH THE 
ENTOMOPATHOGEN FUNGUS Beauveria bassiana (BALSAMO) 
VUILL. (DEUTEROMYCOTINA, HYPHOMYCETES) 

B. Paparatti. S. Speranza 
Department of Plant Proteetion, University ofTuseia, Via S. Camillo de Lellis, 01 100, Viterbo, 
ltaly 

The need for biological control ofthe phytophagous inseet has led researehers to the possibility 
of using microorganisms in open tields for the management of inseet pests by taking advantage 
of their natural abilities to control pests. On the basis of these considerations, we deeided to test, 
in eages on the tield, the effeetiveness of a eommereial produet made of Beauveria bassiana 
(Bals.) against the key hazelnut pest Curculio nucum L. Trials were earried out in a hazelnut 
orchard in the provinee of Viterbo (Italy). Tbree untreated control eages and three eages treated 
with the entomopathogens fungus were used during the tests. The eages were plaeed under the 
eanopy of the hazelnul and buried up lo half of Iheir height. 200 mature C. nucum larvae were 
plaeed in eaeh eage and allowed to bury themselves naturally. After burying, treatrnent with a 
eornmercial product was carried oul on the tbree trealed eages. Mortality was monitored during 
the following spring. The treated cages showed 99.5 % of C. nucum mortality in comparison 
with 64.0 % for the untreated eages. The data show the high effeetiveness of the biological 
control of B. bassiana on the key inseel pests on hazelnut trees in eentralltaly. 
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BIOLOGICAL AND MORPHOLOGICAL STUDIES ON NUT 
WEEVIL (Curculio nucum L. COL., CURCULIONIDAE) 

i. Ak,a, C.Tuneer 

Poster 

Ondokuz Mayls University, Faeulty of Agrieulture, Dept. ofEntomology, Samsun, Turkey 

Nut weevil (c. nucum) is Ihe main pes! in Turkish hazelnut orchards as in mos! olher eountries. 
This inseet seriously affeets nut produetion as a direet pest. In Ihis researeh, sorne biologieal and 
morphologieal eharaeteristies of insects and damage were investigaled in Ihree provinees in 
2000 and 2001. Biologieal fealures sueh as adull longevity, preovipositional period, oviposition 
behaviour, damage types, distribution of biologieal slages, density and populalion fluetuations 
were delermined in addilion lo sorne morphologieal characterislics of differenl biologieal slages 
and sexo It was observed Ihal adulls fed on leaves, female flowers and developing fruits in Ihe 
early season. Damage 10 leaves was nol serious bul signifieanl injuIY due lo feeding on flowers 
and immalure nuts was observed. Dropping of flowers and immature nuts dependent on inseet 

. feeding was delermined. This kind of damage was as importanl as Ihal made al a larval slage. 
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ALYCINA AND EUPODINA MITES IN HAZELNUT ORCHARDS 
INTURKEY 

S. K. Ozman-Sullivan(1), A. Kazmierski(2" S. Cobanoglu(3' 
(llOndokuz Mayis University, Faculty of Agricullure, Departmenl ofPlanl Praleclion, 55139, 

Samsun, Turkey . 
(2'Adam Mickiewicz University, Departmenl of Animal Morphology, 28 czerwca 1956 rJI98, 

61-484 Poznan, Poland 
(3'Ankara University, Faculty of Agriculture, Departmenl ofPlanl Proleclion, 06110, Turkey 

Between 1991 and 1999, miles were surveyed in hazelnul orchards lbroughoul lbe growing 
areas in lbe Black Sea region of Turkey, focusing on lbe coaslal plain. Plan! samples, with a 
minimum of five shoots per orchard, were collecled and examined, incIuding lhe upper and 
lower leaf surfaces, pelioles, buds, shoots, flowers and big buds. The miles found were 
preserved in elbyl alcohol, inounled in Royer's medium and idenlified. Samples of leaf Hlter 
were also collecled from lbe orchards and benealb surrounding hedge plants during lbe winler. 
Mites were extracled from lhese samples wilb Berlese funnels. Fourteen mile species from 5 
families and 2 cohorts, namely Bimichaelia grandis Berlese, Lorryia Iivshitzi (Kuznetzov, 
1974), Lorryia obnoxia (Kuznetzov el Zaplelina), Lorryia paraobliqua Panou el Emmanouel, 
Tydeus kochi Oudemans, Tydeus Iinarocatus (Schiess), Microtydeus beltrani Baker, 
Homeopronematus slaerki (Schruft), Triophtydeus immanis Kuznetzov, Triophtydeus 
triophlhalmus (Oudemans), Cyla grandjeani Gomelauri, Biscirus si/vaticus (Kramer), 
Cunaxoides biscutum Baker el Roffman, Cunaxoides parvus (Ewing) were found in lbis sludy. 
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MICROLEPIDOPTERAN HAZELNUT PESTS IN POLAND 

M. Gantner. B. JaSkiewicz , E. Górska-Drabik 
Dept. ofEntomology, Agriculture University, K. Leszczynskiego 7, 20-069 Lublin, Poland 

The list of insects and mites associated witlt hazelnut shrubs is extremely long but only a few of 
them are harrnful, tite remaining ones being eitlter beneficial or incidental. The pest incidence 
and importance has changed in time as well as tite cultural practices used in tite orchards. Sorne 
of the pest problems are primarily induced by tite use of insecticides. In orchards where no 
chemical trealments and horticulture techniques are applied sorne pests like microlepidopteran 
species can have economic significance. The aim of this research was to establish the species 
composition of microlepidopteran occurring in two ecosystems formed by man to various 
degrees. Data were gatltered in ten-day intervals during tltree growing seasons (1998-2000) in 
two ecosystems: a protected hazelnut orchard and an unprotected one. Six microlepidopteran 
species were found: S/igmella microlheriella and S. f1oslac/ella from tite Nepticulidae farnily, 
Paromix avellanella, Phyllonoryc/er coryli and P. nicelli from the Gracillaridae family and 
Coleophora seratella fram tite Coleophoridae family. The main factor affeeting tite occurrence 
of microlepidopteran species feeding on hazelnuts witlt respect only to quantitative composition 
was the type of environment with different chemical trealments. The differences in species 
composition of microlepidopteran between two studied orchards were not confirmedaffumed. 
Species from Phyllonorycler genus were dominant in botlt orchards, whereas S. f1oslac/ella and 
C. sera/ella occurred in the smallest number. Giving up suitable chemical pest control and 
horticultural techniques resulted in an increase in tite number of microlepidopteran species. 
Their maximum numberwas observed in September, which probably had no influence on 
hazelnut yield. 
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SEXUAL DISRUPTION AS A METHOD OF FIGHTING AGAINST 
THE LEOP ARD MOTH (Zeuzera pyrina) IN HAZELNUT TREES 

M. Escofet(!), J. Boada(!), G. Barrios(l), C. Casals(l), R. Palau(2), E. Ribé(2), J. Mateu(2), C. 
Cavallé(2), A. Aymami,<2), M. Rel2), N. Nubiola(2), R. Ibáñez(3), C. Santiveri(3), J. Sans(3), J. 
Pallares(4), J. A. Agustf4). . 
(I)Servei de Sanitat Vegetal del Departament d' Agricultura, Ramaderia i Pesca de la Generalitat 

de Catalunya, Avda Catalunya, 50, Tarragona, Spain 
(2)ADV Produció Integrada d'avellana, Avda Palsos Catalans, 25, Reus, Spain 
(3) ADV Catalunya Nova, Pla9a Prim, 12, I er, Reus, Spain 
(')ADV Avellanes del Camp, Zona industrial la Drecera, s/n, La Selva del Camp, Spain 

Fighting lhe hazelnut leopard molh by means of sexual disruption was assayed in Tarragona in 
2002 by technicians from bolh lhe Heallh Vegetables Service from lhe Generalitat ofCatalonia 
and from several Plant Protection Groups. Trials were carried out in a central 5 ha hazelnut 
orchard which belongs to a larger 10 ha farm in Vilallonga del Camp (Tarragona). The efficacy 
of sexual disruption was evaluated by comparing the percentage of trees with active galleries, 
before placing the diffusers one year later. The results were very interesting and active galleries 
dropped from 11.12 % to 0.95 % when sexual disruption was used. A new trial in a larger 40 ha 
orchard began in 2003 in order to confirm lhe viability of lhis method. 
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USE OF "AKACID" IN HAZELNUT PLANTATlONS 

C. Ertl. W. Leonhardt 
VitroPlant, Ungerbreite 21, A-2103 Langerzersdorf, Austria 

"Akacid" is a modem biocide and disinfectant, produced in Austria, which is already 
established in numerous applications. It is a macromolecular, cationic polyrner, which is 
produced in a special patented and highly developed polymerisation process. "Akacid" is not 
toxic in any kind ofhigher !ife forms (mankind and mammalians). 
As it has a very good effect against all kind of bacteria, viruses and fungi it is used in the 
disinfeetion of clinic areas .. 
Due to this effeet the idea was bom to test this substanee as a plantprotectant, especially for 
hazelnuts. 
The company "VitroPlan~' star!ed series of different tests with "Akacid" conceming plant 
compatibility, the fungicidal, antibacterial and insecticidal effects ofthis agen!. 
Greenhouse-tests with different agricultural and ornamental plants showed up a good plant 
compatibility. 
Tests in the lab showed good results against bacteria and fungi !ike Pseudomonas, Aspergi/lus, 
Rhizoctonia salani, Botrytis cinerea, Sc/erotinia sclerotiorum or Fusar;um oxysporum. 
An insecticidal effect against Tyrophagus-mites and spider mites was demonstrated in the lab 
and in greenhouses. 
Currently tield tests with hazelnuts are done, where "Akacid" is used as a preventive against 
bacteria and fungi. 
As "Akacid" showed very good results against Mycosphaere/la f¡jiemis, it might be possible, 
that it also has an effect 00 Eastem Filbert blight, which is similar io its developmeot. 
Due to these results cooperatioo with colleagues from the U.S.A. seems to be very interestiog. 
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BIO-ETHOLOGY OF anisandrus dispar F. AND ITS POSSIBLE 
INVOLVEMENT IN DIEBACK (MORIA) DISEASES OF 
HAZELNUT (corylus avellana l.) PLANTS IN CENTRAL ITALY. 

G. M. Balestra, D. Bueioi, C. Pucei, B. Paparatti, S. Speranza, C. Proietti Zolla, L. Varvaro. 
Dipartimeoto di Proteziooe delle Piaote, UoiversitA delta Tuseia, Via S. Camillo de Lellis, 
01100, Viterbo, ltaly. 

Hazelout is ooe of tbe most important orehards io eeotral ltaly (provioee of Viterbo) for its 
quality and produetion. More tban eighty phytophagous ioseet pests are dangerous io hazelout 
orehards, but ooly few of tbem, as Anisandrus dispar F. (Coleoptera, Seolytidae), can ioduee 
severe damages. Moreover, a baeterial disease (ealled moria) is ooe of tbe maio 
phytopathologieal problems of hazelnut plants in central ltaly. Two years ago, a Regional 
(Latium) finaneial support allowed to develop a research 00 tbe bio-etbology of A. dispar and 
its possible involvement on spreading oftbe moria disease on hazelnut plants in the provinee of 
Viterbo. In the seasons of 2003 and 2004 two experimental hazelnut areas were seleeted in 
Capraniea and Caprarola distriets (Viterbo), where eighteen ehemio-ehromotrophic traps were 
installed to study weekly tbe dyoamie population of A. dispar females and to eateh live 
Seolytidae females. Representative samples of Iive A. dispar females from eaeh sampling were 
used to iso late and to ideotifY tbe baeterial populations present outside and inside tbe ioseets. 
After two years 4.537 A. dispar females were eaught. April and May resulted to be the mootbs 
witb the capture peaks oftbe adult Seolytidae. From more tban 1.400 Iive A. dispar females, 10 
% were submitted to mierobiologieal analyses. Baeterial populations isolated from A. dispar 
were purified and identified by morphologieal, physiological, biochemieal and molecular 
teehniques. The populations oftbe micro-organisms main1y assoeiated (outside aod inside) with 
tbe phytophagous were ideotified as Erwina billingae, Brenneria quercina, Pan/oea cedenensis 
and Pseudomonas spp. Studies are io progress to: i) c1arifY tbe biologieal eyele of A. dispar; ii) 
point out the role (direet aml/or indireet) of tbe inseet respeet to the epidemiology of moria 
disease; iii) carry 00 pathogeoieity tests 00 baeterial isolates to prove tbeir iovolvement in tbe 
baeteriosis; iv) develop specifie primers to identifY the presence of tbese bacteria when 
associated witb tbe inseet and witb asymptomatie hazelnut plants; v) verifY tbe influenee of 
environmental parameters 00 tbe biology oftbe inseet and on tbe disease. 
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GRAY NECROSIS OF HAZELNUT 

M. Maccaroni(I), A. Coramusi(l), A. Belisario(l), N. Valenlini(2) 
(I)lslitUlO Sperimentale per la Patologia Vegetale, Via C. G. Bertero, 22,00156 Roma, ltaly 
(2)Dipartimento di Colture Arboree. Universita degli Studi di Torino Via Leonardo da Vinci, 44, 

10095 Grugliasco, Italy . 

In Ibe early summer of 2000, asevere fruit drop was observed in several hazelnut (Corylus 
avellana L.) orchards located near Viterbo (Latium region, Italy), resulting in yield loss often 
exceeding 30 %. Dropped fruit showed a brown-greyish spol at Ibe base of Ibe nut which 
progressed inlo Ibe fruit with discoloralion of Ibe pericarp and embryo lissues, also involving 
bracls. The severity of Ibe fruit drop and the type of syrnploms suggested more Iborough 
research to understaod the ethiology and epidemiology of the disease named gray necrosis (GN) 
on Ihe basis of Ibe syrnptoms. Moreover, the symptomatology of the GN differed from those 
currently reported on hazelnut fruit. The results of three-year invesligations based on isolalion 
from tlowers and fruit and artificial inoculations led to a definition of Ibe flTSt piclure of Ibe 
fungal genera associated with Ibe disease, which can be considered a disease complex. Fungal 
genera consistently isolated from the edge of GN lesions were Alternaria spp., Colletotrichum 
sp. Fusarium spp. and Phomopsis sp. Among Fusarium species, F. lateritium Nees was the 
most frequenlly isolated from bolb fruil and cankers on young shoots, whose occurrence seems 
lO be closely associaled to GN. Pathogenicity tests confirrned F. lateritium as the causal agent of 
"L" shaped cankers on twigs and shools. There is sorne evidenee Ihat F. lateritium could be Ibe 
primary agent of Ibe disease. In addition, it is importanl lo clarifY the role of small-spored 
calenulale Alternaria taxa related to A. alternata (A. altemata, A. arborescens, A. tenuissima), 
as Ibe pathogenic attitude, confirrned with artificial inoculalions, could reveal new aspects ofthe 
ethiology and epidemiology ofGN. The role and liming ofthe different fungi in causing GN is 
slill a question under investigation. 
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CHARACTERIZATION OF BACTERIAL STRAINS ISOLATED 
FROM CANKERS AND EXUDA TES ON HAZELNUT IN 
SARDINIA 

M. Fiod'), S. Virdis('), M. Seortiehini(2) 
(')Dipartimento di Protezione deHe Piante, Via E. De Nieola, 07100 Sassari, ltaly 
(2)lstituto Sperimentale per la Fruttieoltura, Via di FioraneHo, 52 1-00040 Ciampino aeroporto, 

Roma, ltaly 

In !he last three years several bacterial iso lates have been obtained from eankers and exudates 
observed on 'Tonda Gentile deHe Langhe' and 'Tonda Gentile Romana' hazelnut eultivars 
(Cory/us avellana L.) eultivated in Sardinia (Italy). Ten representative isolates wi!h fluorescent 
pigments on the medium B ofKing et al. (1954), hypersensitive reaetion 00 tobaeco leaves and 
variable levan produetion, were ehosen for pa!hogeoieity tests and serologieal and molecular 
eharaeterization. AH !he isolates were pa!hogeoic to hazelnu!, bean, pepper, tomato and pear 
seedlings, albeit to differiog extents. Eight out of ten eaused watersoakiog on bean pods, while 
!hey were weakly pa!hogenie on lemon fruits and young aprieot, peaeh and walnut plants. No 
symptoms were observed on lilac and apple. AH ten isolates were tesled in ELISA.Six isolates 
reaeted positively to ao antiserum (NCPPB 381) against a Pseudomonas syringae type strain, 
while ooly five isolates reacted to an antiserum against P. savas/anoi pv. phaseolico/a. 
Repetitive PCR wi!h ERIC and BOX primer sets showed !hat the iso lates were different from 
Pseudomonas avellanae, P. syringae pv. syringae and P. savas/anoi pv. phasealico/a. 
Bioehemical and pathogenieity tests, molecular eharaeterization and o!her eomparative studies, 
showed the 10 isolates obtained in Sardinia belong to a new pa!hovar whose complete 
eharaeterization is eurrently under way. 

TARRAGONA - REUS, SPAIN 
14" - 18'h June, 2004 

103 



. 
. .. 

, 

Post Harvest and Quality 



SESSION 6: Post Harvest and Quality 

EFFECT OF CULTIVAR AND YEAR ON THE QUALITY OF 
HAZELNUT FRUITS (Corylus avellana L.) 

Oral 

A. P. Silva(I), B. Gonyalves(2), F. A. Santos(l), E. Rosa(l), A. Santos(l) 
(I)CECEA • Department of Plant Seienee and Agrieultural Engineering 
(2)CETAV • Department ofBiologieal and Environmental Engineering, University ofTrás-os­

Montes e Alto Douro, Ap!. 1013, 5001-911 Vila Real, Portugal 

Several studies have shown tbat hazelnut eonsumption may play an important role in redueing 
human diseases, based on the levels of antioxidant eompounds. Sinee cultivar and year are 
likely to influenee nut eomposition, a study was designed to evaluate both the effeet of tbe year 
(2001 and 2002) and tbe cultivar ('Ennis', 'Buder', 'Grossal', 'Segorbe', 'Merveille de 
Bollwiller' and 'Fertile de Coutard') on trees from an orchard loeated in Vila Real, in Ihe north 
of Portugal. Nuts were evaluated for free CL-amino acids, protein, total lipid, stareh and fiber. 
Fruit, kernel and shell weight, blank occurrenee, production and productivity were also 
deterrnined. Free CL-amino aeids were quantified by HPLC. Crude protein (N x 6.25; CP) and 
crude fat (CF) were deterrnined according to the proeedures of AOAC (1990), neutral detergent 
fibre (NDF) was measured by Ihe procedures of Van Soest et al (1992) and starch was measured 
by tbe Salomonsson et al. (1984) method. 
Both eultivars and years induced significant differences (P < 0.001) in tbe content of the total 
aminoacids and in most ofthe individual aminoacids identified. Cv. 'Fertile de Coutard' showed 
Ihe highest levels (4.60 mmoVIOOg DW) of total aminoacid whilst cv. 'Ennis' and 'Grossal' 
showed the lowest (1.99 and 2.04 mmoVIOOg DW, respeetively). The levels oftota! aminoacids 
were consistently higher in 2001 tban in 2002. Alanine was tbe major aminoacid identified on 
the six eultivars (70% oftotal) whilst melhionine was Ihe lowest (1.5% oftotal). There were 
significanl differences (P < 0.001) in protein, total lípid, starch and fiber between cultivars bul 
nol between years. The highest value of prolein was identified in cv. 'Merveille de Bollwiller' 
(17% DW) whieh showed tbe lowest fibre conlenl (24% DW). The highesl value of starch 
(2.4% DW) was presented by ev. 'Buder', Ihe cv. 'Ennis' showed a highest amount of fiber 
(36% DW) and cv. 'Fertile de Coutard' tbe highesl lotal of lipids (51% DW). 
In relation lo the physical parameters, cultivar and year had a significan! influence on weight of 
fruil, kernel and shell (P < 0.001). Cv. 'Ennis' showed Ihe highest values whilst cv. 'Grossal' 
showed Ihe lowest. There were significant differences (P < 0.001) between Ihe six cultivars and 
years in blank fruits production. 

TARRAGONA - REUS, SPAIN 
14th 

- 18th June, 2004 
104 



SESSION 6: Post Harvest and Quality Oral 

EFFECTS ON QUALITY AND SHELF LIFE OF HAZELNUTS BY 
DRYING THEM IN AN ELECTRICAL EQUIPMENT COFFERS 
SYSTEM 

H. Kaya. N. 6zen9, H. ~irin 
Hazelnut Research Institute, 28200, Giresun, Turkey 

This research was carried out at Ihe Hazelnut Research Institute. The 'Tombul' hazelnut type, 
our standard hazelnut, which grows densely in Ihe Black Sea region and has an important place 
in our counlry's economy, was used as material. In the case of storage, Ihe hazelnut moisture 
ratio was to be 25-30 % in harvesting which was necessary for a 6 % decrease in hazelnut kernel 
moisture. 
The results of drying with unnatural melhods of hazelnut and storage for one year showed 
changes in yield. Drying was made at 30·e, 35'e and 40·e in hot wealher in a drying machine. 
Drying hazelnuts in natural conditions was used for control. The drying machine was designed 
with a horizontal roller wilh 90 revolutionslhours. During the drying periods moisture 
percentage and electrical consumption were determined. One hour after removal from the yield 
the moisture ratio was 0.26 %, 0.35 % and 0.30 % at 30·C, 35·e and 40·e, electric consumption 
at 2.39 kW/hour, 3.33 kW/hour and 4.02 kW/hour. 
Moisture samples were taken from Ihe yield for Ihree different periods in one year. In samples 
from Ihe yield Ihe amounts of oil conten!, free oi! acids and hazelnut ashes were determined. No 
Aflatoxin Bl was found in the samples. Total aflatoxin (B l+B2+G\ +G2) was to be found at 
more 004 ppb, Ihis value was more decreased in determination Iimits. 
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VARIABILITY OF TOTAL FAT AND FATTY ACIDS IN NUT OIL 
OF Gevuina avellana CLONES 

F. Medel. T. Carrillo 
Instituto de Producción y Sanidad Vegetal, Universidad Austral de Chile,VaIdivia, Chile 

The genetic and production improvement research prograrnme of Gevuina avellana (Gevuin), a 
native tree of Chile, has developed high productive and quality clones of edible nuts witb 
interesting results in nut characteristics, yield, nutrition and phytotberapy purposes. The total fat 
and fatty acids, especially tbe monoinsaturated fatty acids, are very important in tbe antioxidant 
complex. During 200 I and 2002, nuts of nine selected clones were analyzed to know the lipid 
composition and variability among clones. Afier oi! Soxhlet extraction, fatty acid methyl esters 
(F AME) were prepared by reacting the oil in n-he"ane witb a metbanolic solution. FAME were 
detenninated in a Hewlett Packard 5890 (I1) with a flame ionization detector. Kernel oi! 
significative ditferences among clones were found in total fat, total saturated fatty acids and 
unsaturatedlsaturated·ratio. The major mean isomer amount was oleic fatty acid (C 18:1 6.' = 
35.32%). The hexadecenoic fatty acid (C 16:1) content was tbe only monounsaturated witb 
significant ditferences arnong clones, witb values ranging between 21.73 to 23.72 %. The 
highest clonal value of C 16: 1 in 2001 was 24,38 %, with tbe following isomer proportion: 6." 
(23,83 'Yo). 6.' (0.50 %) and a third indetenninated (0.05 %). The total fat in the pericarp (shell) 
was much lower (0.91 %) tban in cotyledons (46.67 % ), witb the fatty acids in ditferent 
proportions tban in kernel. Results were atfected by water stress in tbe last two montbs of 
summer nut development (January - February), with important effects on total fat and total 
monounsaturated fatty acids, witbout variation in C 16: 1 conten!. These results show tbe 
importance of clona! selection in Gevuin because tbere is evidence of genetic variation among 
clones in relation to content and quality oftotal fat and fatty acids in kernel oil. 
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KERNEL QUALITY AND COMPOSITION OF HAZELNUT 
(Corylus avellana L.) CULTIV ARS 

C. Bigoami(I), G. Bertazza(2), V. CristoforiOl, D. Troso(l) 
(I)Dipartimento di Produzione Vegetale, UniversitA della Tuseia, Via S. Camillo de' Lellis, 

01100 Viterbo, Italy 
(2)Consiglio Nazionale delle Rieerche, Istituto di Biometeorologia, Via P. Gobetti 101,40129 

Bologna, Italy 

Nut quality is lhe most important target for hazelnut growers. About 90 % of produetion is 
processed by lhe food industry. Nut quality is still identified in sorne morphological, physical 
and chemical traits requested by lhe industry. Recently, attention has shifted to the chemical 
composition and to its effect on taste, nutritional and heallh properties and lhe storability of nut 
and processed products. Research into kernel composition and lhe perceptional capacity of 
sensory attributes by consumers are therefore important for characterising the determinants of 
nut quality. Lipid content and profile affect lhe expression of organoleptic properties in roasted 
seeds and lhe resistance to oxidative processes. Minor components, such as polyphenols, sugars 
and organic acids, are thought to affect sensory attributes perceived by lhe consumer and to 
exert positive effects on human heallh. Nevertheless, lheir content and composition have not 
been lhoroughly investigated. In order to characterize the influence of nut composition on 
quality, seventeen cultivars grown in Viterbo were analysed in 2000-01. Quantitative and 
qualitative determination of sugars, organic acids, Iipids and vitamins was carried out. Total 
polyphenols in lhe pelliele and the seed were measured. The sensory profile of six cultivars 
('Tonda Gentile delle Langhe', 'Tonda di Giffoni', 'Tonda Gentile Romana', 'Mortarella', 
'Nocchione' and 'Tombul') was examined. Fatty acid composition and the level oftocopherolic 
and non·tocopherolic antioxidants confirmed the nutritional .nd dietetic value of lhe nuts. 
Polyphenols were mainly concentrated in lhe perisperm. Sensory analysis was able to reveal 
varietal differences for attributes related lo taste and fl.vour. A positive relationship between 
sweetness scores .nd sugar concentration was observed. 
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NUTRITIONAL VALUE AND FATTY Acm COMPOSITION OF 
HAZELNUT V ARIETIES HARVESTED IN PORTUGAL 

J. S. Amaralll .2), 1. Citóva(l), S. Casall'), A. Santos(4
), R. Seabra(l), B. P. P. Oliveiral') 

REQUIMrE, (1) Serviyo· de Farmacognosia el') Serviyo de Bromatologia, Faculdade de 
Farmacia, Rua Aníbal Cunha 164,4030-099 Porto, Portugal 
(2) ESTiG, Instituto Politécnico de Braganya, Ap. 172, 5300 Braganya, Portugal 
(4) Universidade de Trás-os-Montes e Alto Oouro, Oep. Fitotecnia, 5001-911 V. Real, Portugal 

Nuts are an important part of the Mediterranean diet, whieh is regarded as heallhy. There is • 
growing interest in evaluating Ihe nut's role in a heart-healthy diet and several studies have been 
earried out supporting • role for nuts in redueing eoronary he.rt dise.se risk. In faet, altbough 
total fat intake is eertainly related to heallh risks, Ihere is general agreement Ihat Ihe most 
important issue is Ihe type of fatty aeids whieh are eonsumed . 
Hazelnuts are eonsumed as a fruit, as an ingredient in eonfeetionery produets and as raw 
materials for Ihe pastry and chocolate industry. Nineteen hazelnut eultivars from the same 
orehard in Vila Real, Portugal, were studied. Chemieal eomposition, ineluding moisture, total 
oil eontent, erude protein, ash and earbohydrates .nd nutritional value were evahjated. Fatty 
aeid eomposition was determined by gas-liquid ehromatography eoupled to a flame ionization 
detector. Total oil eontent ranged from 59.3 % in ev. 'Merveille de Bollwiller' and 69.0 % in ev . 
'Negre!'. Seventeen different fatty aeids were identified and quantified. Mono-unsaturated fatty 
aeids were the predominant group, with oleie aeid being Ihe major fatty acid in .11 eultivars, 
ranging from 76.71 % in ev. 'Gunslbert' to 82.81 % in ev. 'Campanic.'. Hazelnuts present • 
favourable lipid profile Ihat may possibly explain Ihe attributed heallh benefits . 
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SESSJON 6: Post Harvest and Quality Poster 

CHARACTERIZATION OF HAZELNUT V ARIETIES BY 
TEXTURE ANAL YSIS 

N. Valentini(1), L. Rolle(2), G. Zeppa(2) 
(1lOipartimento di Colture Arboree, Universitil. degli Studi di Torino, Via Leonardo da Vinci, 44, 

10095 Grugl iasco, Jtaly 
(2)OIV APRA Sezione Industrie Agrarie, Universitil. degli Studi di Torino, Via Leonardo da 

Vinci, 44, 10095 Grugliasco, Italy 

With Ibe aim of identifying new parameters for Ihe exploitation and protection of hazelnut 
products, a study was carried. out on four varieties of bazelnut used for table consumption 
('Barcelona', 'Ennis', 'Tonda Bianca' and 'Tonda Giffoni') and on five selections (B6, B59, 
CIO, L35 and L39). To evaluate suitability for table use, the taste and aroma oflbe kernel are 
important but easy sbell breaking could also be regarded as a good cbaracteristic. Texture 
analysis was used to measure shell resistance to breakage using a T A.XT2i® Texture Analyser. 
A sample of 30 nuts of eacb variety was analysed on Ihe Ibree fruit dimensions (Iength, widlb 
and tbickness). Tbe following parameters were measured: bardness (force required to break 
shell) and bardness of work done (energy required to break sbell), 1st fracture deformation 
(probe distance travelled to reacb breaking force), 1st fracture % deform.tion (deformation 
divided by original sample beight) and modulus of deformability (gradient curve between 20 
and SO % deformation prior to sample fracture). On Ihe same fruits, ·shell Ihickness, nut and 
kernel weigbt and dimensions were also measured. Texture parameters can be successfully used 
to discriminate bazelnut varieties; in fac!, the differences found among varieties are numerous 
and significant. Each variety sbowed Ibe maximum value of bardness and work for one of Ihe 
considered dimensions. For instance, as regards length dimension, bardness values vary from 
769 N necessary to break 'Ennis' to 352 N to break L35, while the bardness ofwork done varies 
from 0.543 J of 'Tonda Bianca' to 0.263 J of L35. 1st fracture deformation and modulus of 
deformability gave interesting information about sbell rigidity and fracturability. Among the 
morphological characteristics, shell Ihickness and sbape index are related to texture parameters. 
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SESSION 6: Post Harvest and Quality Poster 

USE OF NIR TECHNIQUE TO MEASURE THE ACIDITY AND 
THE WATER CONTENT OF HAZELNUTS 

A. Bellineontro(I), A. Fraeas(I), C. Di Natale('l, G. Esposito(3), G. Anelli(I), F. Menearelli(l) 
(I)Dept. Food Scienee and Technology, University ofVilerbo, 01 100 Viterbo, ltaly 
(')Dept. Electronic Engineering, University ofRome "Tor Vergata", 00133 Roma, Italy 
(3)Slelliferi-ltavex, Caprarola, Vilerbo, ltaly 

The sensorial and commercial quality of hazelnuts is affected by two main parameters: acidity 
and water content NIR technology eombined with appropriate chemiometric methodology is 
widely used for quality feature delection in several fTUit speeies. No paper has been published 
on the appliealion of this teehnology on hazelnuts. In this paper we present the data of 
experimental work earried out on hazelnuts with different proveniences ('Romana', 'Aekakoca', 
'Mortarella',"' Azerbaijan') with the aim of applying this technique to measuring water eontent 
and acidity using efficient regression models. Hazelnuls were sorted on the basis of their 
geographic provenienee, variety, size, water eontent, acidity and peroxides number. Afier this 
classification, lhe unshelled hazelnuts were used whole or ground to obtain the typieal flour. 
Sueeessively, lhe hazelnuts or flour were sereened under different NIR. Speetral data and 
ehemieal data were used for the PLS regression mode!. For the hazelnut flour, a R' = 0.901 and 
0.904 were oblained for waler content and acidity respectively. For whole hazelnuts, the values 
were lower: R' = 0.895 and 0.880. Furtber development with the discriminant analysis (PLS­
DA) permitted efficienl discrimination (98 % of the initial classification) of lhe hazelnuts 
according to geographic provenience or variety. 
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SESSION 7: HeaIth Benefits Oral 

HEALTH AND TREE NUTS 

Fundació Nucis (Salut i Fruits Secs) 
Carrer de Boule, 2, 4rt 43201, Rells, Tarragona, Spain 

As well as several observational studies, various dietetic intervention studies have been 
undertaken with tree nuts and demonstrate that the incorporation of tree nuts into the diet 
produces a reduction in cardiovascular risk factors such as cholesterol levels . 
The beneficial effect that nuts have on cardiovascular health seems to be demonstrated: they 
reduce total cholesterol and LDL cholesterol levels, lherefore very probably contributing to a 
reduction in the incidence and mortality of cardiovascular disease . 
The protective mechanisms "that nuts seem to have on cardiovascular heallh derive from their 
peculiar nutritive composition. Thus, lheir Iipids profile, rich in mono and polyunsaturated fatty 
acids and poor in saturated fatty acids, is the main cause ofthe reduction in total cholesterol and 
LDL cholesterol levels produced by eating lhem and therefore in the reduction of the risk of 
coronary disease . 
However, in the majority of studies, this reduction in risk goes further than expected, so that it 
seems evident that there are also other nutritive components in nuts which would have an effect 
on lhe level of the reduction of risk. Thus for example, their antioxidant content would protect 
lhe LDL particles from the oxidation which would be produced by the atherogenic process; 
arginine, by the production of nitric oxide, would be capable of reducing the adhesion and 
aggregation of the platelets; the omega 3 fatty aeíds would also reduce platelet aggregation; the 
dietetic libre would contribute to the reduction in the levels of LDL cholesterol; and lhe folie 
acid content would favour good levels of homocisteine which also plays a preventive role in 
cardiovascular disease . 
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SESSION 8: Industry, Marketing and Economics Oral 

THE METHODS AND RESULTS OF THE OREGON 
AGRICULTURAL STATISTICS SERVICE. ANNUAL OBJECTIVE 
YIELD SURVEY OF OREGON HAZELNUT PRODUCTION 

J. Olsen(I), J. Goodwin(2) 
(I)Oregon State University Extension Horticulturist, 2050 Lafayette Ave., McMinnville, Oregon 

97128, USA 
(2)State Statistician, USDA National Agricultural Statistics Service, Oregon Agricultural 

Statistics Service, 1220 SW 3"'. Ave., Room 1735, Portland, Oregon 97204, USA 

Aceording to an industrycwide tree survey eonducted in 2000-2001, tbe hazelnut industry in 
Oregon eurrently has 29,140 acres (11,793 heetares) in produetion on 681 operations. The 
largest crop in the history ofthe industry was in 2001 at 49.500 tons (54,563 metrie tons). Each 
year tbe Hazelnut Marketing Board (HMB) funds the Oregon field office of tbe United States 
Department of Agriculture (USDA) National Agricultural Statisties Service (NASS) to conduct 
an early season objective' yield "survey which is used oto infoml HMB marketing efforts. The 
results of tbe survey are released in tbe tbird week of August, and have an influence on the 
Hazelnut Growers Bargaining Association's negotiations of a minimum grower field price for 
the year. Ao objective yield survey coosists of actual counts and measuremeots of tree 
eharacteristics io sample orchards by trained eoumerators aod laboratory analysis of pieked 
green nuts. A sample of 180 randomly selected orchards is used in tbe survey, with two 
randomly selected trees per orchard. Half of each year's sample trees come from trees tbat were 
sampled tbe previous year. In April, before nut set, two primary scaffold br.nches per tree are 
marked for sampling. In tbe first week of Augus!, .11 nuts from tbe s.mple scaffold branches are 
picked from tbe tree and sent to tbe I.boratory for analysis. The husks are peeled and tbe nuts 
are cleaned and sorted into eight size groups. AII of tbe sample nuts are cracked and weighed, 
with defective nuts being identified. The principIe formula used to produce a total yield for tbe 
industry in Oregon is: production per tree X tbe tot.1 number of trees in production. The 
production per tree is tbe produet of nuts picked per tree, average nut size and dry weight per 
good out. The two major types of data expansions used to set the forecast oumber are direct 
expansion and linear regressioo expaosioo. A ratio expaosion of the curreot year's direct 
expansioo witb those of tbe previous year for tbe same sample is also used. Over tbe years, tbe 
performance oftbe NAS S objective yield survey has been remarkably accurate, witb an average 
difference of ooly 6.3 % between predicted and actual yields. NAS S releases tbe official 
production forecast for the Oregon hazelnut crop in August, witb revisions, if necessary, issued 
the following June. The Hazelnut Marketing Board's final production totals are available in tbe 
spring following the harvest. 
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SESSION 8: Industry, Marketing and Economics Oral 

AN ECONOMETRIC MODEL FOR EVALUATING THE 
INTERNATIONAL HAZELNUT MARKET 

S. Marongiu, G. Dono 
Dipartimento di Economia Agro-forestale e deB' Ambiente Rurale, Universita' della Tuscia, 
1-01100 Viterbo, Italy 

This work describes the results obtained when applying an econometric model containing 
simultaneous equations that describes Ihe world market for hazelnuts and pays particular 
attention lo the respective contributions of Turkish and ltalian producers. The model includes 
three equations. The first equation describes Turkish hazelnut exports, while Ihe second 
describes the influence oflhes'; exports on the intemational price ofhazelnuts. 
This first section of the model was developed dedicating particular attention lo Ihe role played 
by Ihe system of public subsidies introduced by Ihe Turkish Govemment in the last 20 years. In 
this proposal, particular attention was afforded to Ihe role of market interventions by Ihe 
organization Fiskobirlik. These appear to have exerted a considerable influence upon Ihe price 
ofTurkish hazelnuts and consequently also on intemational prices. 
The Ihird equation describes Ihe impact of changes in intemational hazelnut prices on Ihe 
market price for Ihis product in ltaly. This last relationship was particularly modelled to 
investigate Ihe variables influencing the price of 'Tonda Gentile Romana'; Ihe most widespread 
hazelnul cultivar in Ihe Viterbo production region. 
The model was also used for forecasting purposes. It made it possible to estimate Ihe possible 
impact of ditTerent scenarios upon prices and exports. One of Ihe scenarios was based on the 
hypothesis Ihat Turkish policy for reducing Ihe area of hazelnut cultivation would prove 
successfu!. 
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SESSION 8: lndustry, Marketing and Economics 

FARMERS' ATTITUDES TOWARDS THE LlMITATION OF 
HAZELNUT AREAS IN TURKEY 

K. Demirylirek, M. Bozoglu, V. Ceyhan 

Oral 

Ondokuz Mayls University, Faculty of Agriculture, Department of Agricultural Economics, 
. 5513 9, Samsun, Turkey 

The price support policy for hazelnut production resulted in over-production in Turkey. The 
government therefore passed a regulation (No: 2844 in 1983) to limit the total plantation area . 
Briefly stated, tbe regulation offered financial compensation (2000 USD per hectare) for 
uprooting hazelnut orchards on flat sreas and provided support to growers for planting 
alternative crops. However, the regulation was not effective tbroughout !he country due to !he 
lack of participation by farmers. A review of the relevant literature shows tbat no previous 
research was conducted to predict!he reaction oftbe hazelnut growers to the limitations placed 
on !he hazelnut growing areas. Tbe main focus of tbis study was to identifY farmers' reactions 
towards the limitation of hazelnut growing sreas in Turkey. Farmers' awareness of and reasons 
for tbe policy for limiting bazelnut growing areas and tbeir perception of alternative crops to 
hazelnut were both examined. The study revealed tbat mos! growers received insufficient 
information about tbe policy and its appl ication. They were also unable to fuUy comprehend the 
reasons for Iimiting hazelnut areas. This was mainly due to deficiencies in !he campaign for 
announcing tbe policy to growers. The main obstacle to growers uprooting tbeir orchards was 
tbe low level of compensation offered to !hem. The effects of previous price support policies, 
farmers' established habits and tbeir expectations were otber barriers !hat effectively Iimited tbe 
applicability ofthe policy. The findings oftbis study could be used by policy makers, extension 
services and farmers' organisations to improve the development and implementation of hazelnut 
growing policy in Turkey. 
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TOTAL INFORMATION SYSTEM AND NETWORKS OF 
ORGANIC AND CONVENTIONAL HAZELNUT GROWERS IN 
TURKEY 

K. Demiryürek 

Oral 

Ondokuz Mayls University, Faculty of Agriculture, Department of Agricultural Economics, 
55139, Sarnsun, Turkey 

This paper examines lhe structure and functions of agricultural infonnation systems for organic 
and conventional hazelnut growers in Turkey. These were analysed and compared in arder to 
identify lhe problems affecting lhe systems and to improve their perfonnance. The infonnalion 
systems examined were complex and involved bolh personal and institutional sourees. AIlhough 
most of lhe sources were common to both kinds of producer, organic growers had exclusive 
information sources (i.e. the organic marketing company's project manager, lhe merchant and 
the certification inspector). The infonnation systems used by the professional staff who support 
both groups of hazelnut growers were subsequently examined. The infonnation systems of the 
professional staff were then combined with lhose of organic and conventional hazelnut growers 
in order to constitute a total infonnation system and show its communication networks. The 
main function of lhe total system was lhe generation and dissemination of hazelnut-related 
infonnation. The results of the study showed that the system mainly served for buying organic 
hazelnuts from organic growers and for exporting lhem, rather than for developing an organic 
industry as a serious alternative to conventional production in Turkey. 
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SESSION 8: Industry, Marketing and Economics Oral 

REFORM OF HAZELNUT POLICY IN TURKEY 

M.Bozoglu 
University of Ondokuz Mayis, Faculty of Agriculture, Department of Agricultural Economics 
55139 Samsun, Turkey. 

Turkey is lhe largest hazelnut producer and exporter in lhe world. The hazelnut policy applied 
by Turkey therefore has a major influence upon lhe world hazelnut market. The price support 
poliey resulted in increases in plantation areas and produetion, but hazelnut consumption and 
exports did not increase in line wilh production. Turkey lherefore generated a production 
surplus of about 100.000 tons of hazelnut (in-shell) per year. "Law 2844" of 1983 was issued in 
order to decrease lhe sUrPlus of hazelnut in the market. The aims of the law were to limit lhe 
cultivation of hazelnuts in particular areas and to adapt lhe volume of supply to market 
requirements. The Turkish Government has recently provided once off compensation of US $ 
2.000 per heclare to fanners who voluntarily uproot lheir hazelnut orchards in the regulated 
(mainly flat) areas. The Governrnent has also stopped giving financial suppart to lhe Union of 
Hazelnut Sales Cooperatives (FISKOBIRLIK) since 2000. Thus, lhe effects of FISKOBIRLIK 
in the dornestic market has limited. This will also have an effect on the world hazelnut market. 
This paper will prese~t these reforms, lheir effects and possible recommendations about Turkish 
hazelnut palicy. 
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THE PRODUCTION AND MARKETING OF ORGANIC 
HAZELNUTS: THE CASE OF 'TONDA GENTILE ROMANA' 

S. Franco, B. Pancino, D. Ferrucci 

Oral 

Dipartimento di Economia Agroforestale - Universita della Tusci .. Via S. Camillo del Lellis, 
01100 Viterbo, ltaly 

Orgariic fanning can no longer be considered a niche of the agrifood sector. Organic production 
has now gained widespread attention and acceptance. In the last ten years the number of organic 
fanns and the organically cultivated land have dramatically increased and the market share of 
organic products has shown a similar trend. 
In Europe this growth has had two main causes: economic support via the Common Agricultura! 
Policy and the "premium price" paid for the superior quality and health-related properties of 
organic foods. Hazelnuts are fully experiencing this situation and interest in organic hazelnuts is 
rapidly increasing arnongst producers, processing firrns and consumers. 
Italy is a country in which the organic fanning has a large diffusion. In 2000, there were about 
50,000 organic fanns in Italy (2% ofthe total) with a cultivated land of 850,000 ha (almost 5% 
of the total). A similar situation was observed for hazelnut cultivation at both the national level 
and in individual producing areas .. 
An analysis of the organic hazelnut sector was carried out which particularly focused on the 
Monti Cimini area (the main area of cultivation for 'Tonda gentile Romana'). In this area, which 
accounts for about 4-5% of world hazelnut production, the share of organically cultivated land 
is close to 7%. 
The analysis focused on several different factors: technical and economic questions at the fann 
level; the evolution ofprices; the state and future perspectives ofthe market. The results ofthe 
study, which will be presented in the paper, have increased our knowledge of the organic 
hazelnut sector not only at the local level but also within the intemational frarnework. 
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SESSION 8: Industry, Marketing and Economics Oral 

THE IMP ACT OF THE MEDIUM TERM REFORM (MTR) ON 
HAZELNUT FARM INCOME AND PROFITABILITY IN AN 
IMPORTANT CULTIVATION AREAINITALY 

G. Dono(l), S. Marongiu(I), A. Papaleo(2) 
(I)Dipartimento di Economia Agro-forestale e delI'Ambiente Rurale, Universita'delIa Tuscia, 

1-01100 Viterbo, ltaly 
(2)lstituto Nazionale di Economia Agraria, Via Barberini, 36, Roma, ltaly 

The paper focuses on the possible impact of the MTR on the most representative farm 
typologies of hazelnut cultivation in the Viterbo province; one of the main hazelnut producing 
areas in Italy. The structural and technical characteristics ofthese typologies were detined using 
tield survey data, information extracted from the latest agricultural census and structural data 
about farms forming part ofthe Associations of Producers. 
Budget and protitability analyses were then conducted for these representative farm typologies. 
This task was 'performed considering input and output prices and the support system of the 
Common Agricultural Policy (CAP) for the hazelnut sector in the most recent production 
campaign. 
Simulations were then carried out changing the CAP support system for the hazelnut sector, 
according to what was considered in the MTR. The impact on income level and on net retum 
indexes was then estimated for the representative farms. Simulations were also conducted 
considering several altemative scenanos characterized by different levels of hazelnut price and 
the application of certain regional laXes. This made it possible to estimate the impact of the 
MTR on different farm typologies and to identifY cases c.pable of enduring the greater effects 
resulting from the reform ofthe old CAP hazelnut support system . 
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HOW CULTIVAR CHOICE AFFECTS SP ANISH CONSUMERS' 
ACCEPTANCE OF CHOCOLATES, BONBONS AND HARD 
TURRON MADE WITH HAZELNUTS 

A, Romero, J, Tous, J, Plana , 
IRTA, lnstitut de Recerca i Tecnologia Agroalimentilries, Departament d' Arboricultura 
Mediterrania, Centre de Mas Bové, Apartat 415,43280 Reus, Spain 

The aim of this work was to evaluate consumer acceptance of several industrial products made 
with commercial hazelnut cu1tivars ('Negre!', 'Pauetet', 'Tanda di Giffoni' and 'Tomboul'), Five 
different products were tested between 1999 and 200 1: chocolates (dark, brown and white 
chocolate blended with toasted kernels), bonbons (toasted kernels enrobed with burnt sugar and 
coated wi!h dark chocolate) and hard turrons (toasted kernels blended with sugar and honey). 
Samples were coded and submitted to 650 consumers around Catalonia (NE Spain), who valued 
them according to a structured seale ranging from I (do not like at aU) to 7 (very good). 
Results showed that each cultivar adapted in a different way to a particular industrial product, 
according to its physical and chemical characteristics. Consumers also preferred different 
cultivars for different products. Chocolates made wi!h 'Negre!' and 'Pauetet' were. better 
accepted !han !hose made with 'Tanda Giffoni', al!hough no significant differences in 
consumers' acceplance were observed between varieties when toasted kernels were enrobed 
with burnt sugar and coated with dark chocolate to make bonbons. Hard turrons made with 
'Negret' and 'Tombou!' were better accepted !han those made wi!h 'Pauetet'. These results 
confirrn !he great importance of hazelnut cultivar choice when making certain specific industrial 
products !hat are well accepted by consumers. It also demonstrates !he overaU good acceptance 
of!he native variety 'Negret' for many industrial specialties. 
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SESSION 8: Industry, Marketing and Economics Poster 

HAZELNUT PRODUCTIVITY IN NORTHERN PORTUGAL: AN 
ECONOMETRICAPPROACH 

A. Santos(1), L. CorreiaC2l, J. Rebelo(2
) 

('loepartmento de Fitotecnia e Eng" Rural, CECEA, Universidade de Trás-os-Montes e Alto 
Douro, Ap. 1013,5001-911 Vila Real, Portugal 

(2)Departamento de Economia e Sociologia, CETRAD, Universidade de Trás-os-Montes e Alto 
Douro, 5001-911 Vila Real, Portugal 

Several commercial hazelnut cultivars located in northern Portugal were evaluated for growth 
and nut production from 1980 onwards. In a multistemmed trial containing eleven cultivars, 
fmit production only became significant in !he 6!h year, when trees produced about 1.59 tlha . 
Plant growth was very varied: tbe smallest bushes were 'Daviana' and 'Longne d'Espagne', 
which can be cultivated at 6 x 4 m under local conditions. The most vigorous cultivars were 
'Segorbe' and 'Fertile de Coutard' which require larger spacings of around 8 x 6 m. In !his 
paper, we apply !he Hodrick-Prescott filter to decompose the annual production of the eleven 
cultivars into Iheir respective Irend (long-run yield) and cyeJe (fluctuations around tbe Irend) 
components for !he 1985-2001 periodo The results suggest tbat the eleven cultivars could be 
classified into four groups: a 1st group that clusters tbe 6 most productive cultivars: 'Buder', 
'Fertile de Coutard', 'Morell', 'Segorbe' 'Gunslebert' and 'Ronde du Piemon!'; a 2nd tha! 
groups tbe medium-productive 'Grossal', 'Longue d'Espagne' and 'Merveille de Bollwiller'; a 
3rd represented by the cultivar 'Ennis', evidencing a precocious decline in production, which 
may be a sign of a lack of adaptation to local conditions; and a 4th, occupied by tbe pollinizer 
'Daviana', which demonstrates a low rate of production and a marked cyclicity. The cyclical 
variation may have been due to variations in climatic conditions during !he poli ination periods, 
which may also have caused different rates ofblanks . 
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HAZELNUT SHELL AND KERNEL PELLICLE 

N. Andreoni 
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56124 Pisa, ltaly 

Shell and pelliele are waste products associated with sheUing and pellicle removal in hazelnut 
production: they are mainly used as a solid fue\. Due to their metal ion adsorbing capacity, these 
abundant agricultural by-products could serve as cheap sorbents for removing heavy metals 
from industrial wastewaters and effective substitutes for traditional chemieal treatments: using 
them in this way would help to reduce the manufacturing costs of the hazelnut industry. This 
work reports on laboratory tests carried out in order to evaluate both the adsorption of seleeted 
metal ions by hazelnut sheU and pelliele and !he recovery ofthe adsorbed ions. 
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