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Hazelnut Cultivars Suitable for
Northwest European Conditions
S.J. WERTHEIM

Abstract

Hazelnut cultivar evaluation in the maritime climate of northwestern Europe revealed that cultivars
from northern or southern origin ma‘y ‘{)roduce on average good crops of high q';xa ity. Production was, how-
ot

ever, irregular. Ten cultivars out of
‘Gustav’s

(Italy); ‘INRA H105-28°

7 tested performed satisfactorily for
ller’ (Germany); ‘Pauetet’ (Spain); ‘Mortarella’, “Tonda di Giffoni’, and ‘Riccia di T:

rance); and ‘Willamette’ (Oregon). ‘Negret’ (SBain) crop})ed just below the
desired level, but had good nut quality. Three new Dutch selections (‘(Emoa’ 1, 2, 3) a

h'yield and nut qluality:
A

anico’

so performed well.

Some cultivars were sufficiently productive, but their kernels blanched poorly; ‘Gunslebert’ (Germany),
‘Lan% Tidlig Zeller (Denmark), ‘Butler’ (USA) or very poorly during roasting; ‘Tmpératrice Eugénie’

(Eng

Introduction

Hazelnut Corylus avellana L. is native
to Europe even in northern areas. Form-
erly, hazelnuts were grown commercially
in England (11). Today, the main produc-
ers are Turkey, Italy, and Spain (1). Pre-
sumably, the limited northern culture
dwindled because of higher labor costs.
However, because harvest, a labor inten-
sive activity, has been mechanized, onl
production level and nut quality are left
as decisive factors in competition. Since
great quantities of hazelnuts are im-
ported annually, attention was focused
on hazelnut as a possible candidate for
enlargement of the Dutch fruit assort-
ment. Hazelnut is an old fruit crop (6),
that yields well (5), but quantitative
information was never collected. There-
fore, cultivar evaluation was started in
1981 to find cultivars that combine high
productivity with features, such as ade-
quate free husking, high kernel percent-
age, and ease of pellicle removal (blanch-
ing) from the kernels during roasting.
Economic analyses showed that under
Dutch conditions, cultivars should pro-
duce at least 2 metric tons per ha of mar-
ketable nuts ha per year during the crop-
ping phase (14). For a culture with sin-

le-stemmed trees (4) tree yields should
e at least 2, and preferably, 3 kg/tree, for
planting distances between 5 x 3 m and 4

and) and ‘Longue d’Espagne’ (probably of English ‘origin).

x 2.50 m (667 to 1,000 trees/ha) depend-
ing on soil conditions and/or cultivar vig-
or. Hereafter, tree yield is given for all
cultivars in the trials, but quﬁity data are
only presented for the most productive
ones. The data may be of interest for
other locations at high latitudes. Pre-
liminary results were summarized earlier

(13).

Materials and methods

In the period 1981-1990, six hazelnut-
cultivar trials were planted (Table 1), at
the Research Station for Fruit Growing
in Wilhelminadorp (51° 32' northern lat-
itude). Generally, these plantings con-
sisted of three replicates of 2 trees each.
The soil was a shallow (50 ¢cm) marine
clay overlyinlg fine sand with a pH of 7.5.
Foreign cultivars were obtained from
research institutes in various countries.
The plant material, most often rooted
layers, but in some cases trees %rafted on
Corylus avellana or occasionally C. co-
lurna as rootstock, varied in age and size.
All trees were raised as single-stemmed
vases. In the first.three trials, 2m wide
strips were kept weed free by using her-
bicides within the tree row and regularly
mown grass strips occurred between the
rows. In the trials planted in 1988 and
1990, a complete ground cover of water
permeable black polythene cloth was
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used for weed control. In the 1989 trial,
only the tree rows were coverd with this
cloth. Alleys were maintained as grassy
strips. Crop protection was restricted to
aphid control in some years, because
other pests or diseases did not occur.
From 1989 onward, all trees were ferti-
gated by trickle irrigation. During the
months May-September in total about 20
gN, 7 g P and 10 g K per tree was given
annually by means of one 4 Vhour drip-
per per tree near the tree trunk.

In all years at harvest, all fallen nuts
were gathered and counted. Harvest was
repeated three to four times because nut
occurred over a few weeks. At each gath-
ering, 2 samples of 25 to 40 nuts per
replicate were randomly collected. From
one sample, the number of nuts with or
without husk were counted to derive the
percentages of free husking nuts. The
nuts were weighed, cracked and the ker-
nels were counted and weighed. Shell
parts were weighed from filled and
empty nuts separately. For gross kernel

ercentages, kernel weights were divided

y total nut weights (filled and emptf/).
In some years several kernel samples
were roasted in household ovens, with a
single layer ;er plate, for 20 to 40 minutes
between 130 and 175°C. Directly after
roasting the kernels were lightly rubbed
by hand to remove the pellicles (seed
coats) and rated for pellicle removal
(scale 1 = none of the kernels blanch to
9 = all kernels blanch). Shortly after har-
vest, the second sample of nuts was
weighed, dried by forced air at 45°C for

24 hours and weighed again immediately
to determine the moisture content. The
kernels were weighed, dried in an oven at
100°C for 24 hours, weighed again to
establish their dry-matter content.
Cultivars that were not productive
after several years or had other serious
shortcomings ‘were removed before the
end of the trial. In Tables 1, 2, and 4 the
cultivars are arranged in descending
order of productivity. From productive
and some standard cultivars other char-
acteristics are given. A cultivar was con-
sidered productive if average tree pro-
duction calculated from the first crop-
ping year exceeded 2 k%( (for trials
planted until 1983) or 1 kg (for later
lanted trials). The latter standard was
ower, because trees were younger.
Cultivars that yield over 1 kg during the
first years will ﬁ)i(ely remain productive in
later years (Tables 1-2).

Results

Production

In the 1981 trial, the vyield of ‘Gun-
slebert’, ‘Impératrice Eugénie’, and
‘Longue d’Espagne’ surpassed the aver-
age 2 kg/tree threshold yield. All other
cultivars produced less (Table 1).
‘Gustav’s Zeqler’, ‘Lang Tidlig Zeller’, and
‘Butler’ reached the desired production
level in the 1982 trial (Table E). Kernels
of ‘Butler’, however, blanched poorly
during roasting (Table 3) and, therefore,
this cultivar was removed in 1994. The
other cultivars in this trial were not suf-
ficiently productive, although ‘Negret’

Table 1. Annual nut yield (kg/tree filled nuts) from 1983-1993 of the 1981 trial

planted at4.5x2 m
Cultivar 1983 1984 1985 1986 1987 1988 1989 1980 1991 1992 1993 Aw))
‘Gunslebert’ 100 242 268 401 000 219 184 016 981 609 695 338
Impératrice Eugénie’ 004 1.38 1.82 310 000 160 150 013 492 555 289 208
‘Longue d’Espagne’ 0.08 068 270 262 000 108 189 008 565 453 349 207
‘Halle'sche Riesen’ 022 097 129 168 000 055 097 011 481 334 194 144
‘Pearson’s Prolific’ 008 093 169 237 000 1.28 094 007 371 343 *3) 145
‘Cosford’ 008 060 153 252 016 084 044 001 * 0.77
‘Ségorbe’ 024 145 089 088 000 051 * 066
‘Louis Berger’ 017 048 098 106 000 028 * 050

1) trees were removed.

2) average Yyield from 1983 until last crop year.
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Table 2. Annual nut yield (kg/tree filled nuts) from 1985-1995 of the 1982

trial planted at 4.5 x 2.75 m.

Cultivar 1985 1986 1987 1988 1989 1890 1991 1992 1993 1994 1995 Av.2)
‘Gustav’s Zeller’ 109 229 051 106 341 090 580 567 537 465 1112 3.81
‘Lang Tidlig Zeller’  1.74 409 042 012 1.99 009 794 495 241 273 6.06 296
‘Negret’ 095 058 000 013 098 012 383 622 419 036 348 1.89
“Tombul’ 000 002 000 000 038 004 079 202 180 034 1.31 061
‘Butler’ 313 103 150 083 215 0.78 496 515 683 165 * 280
‘Istarski Dugi’ 094 008 021 031 244 033 468 360 ~ 157
‘Webb’s Prize Cob’ 055 125 013 096 246 019 342 321 * 1.52
‘Witpit Lambertsnoot’ 0.87 097 000 017 296 005 472 130 * 1.38
‘White Filbert’ 129 080 000 031 123 008 362 164 * 1142
‘Palaz’ 007 012 000 000 132 013 319 239 ~ 0.90
‘Ennis’ 069 047 129 066 1.34 059 295 * 114
‘Fertile de Coutard” 002 002 017 030 120 023 1.82 * 0.54
‘Daviana’ 081 129 025 050 148 0.20 * 0.76
‘Garibaldi’ 043 095 137 016 1.19 0.09 * 0.70
‘Rote ZellernuB’ 004 045 000 023 040 017 * 0.17

1) trees were removed.

approached yields of 2 kg/tree. In the
1 §3 trial, ‘Morell’, ‘Romai’, ‘Mortarella’,
and “Tonda Romana’ gave the necessary

roduction level, but all came into pro-

uction very late (Table 4). In the 1988
trial, “Tonda di Giffoni’ and, again,
‘Gustav’s Zeller’ proved most productive
(Table 4), but ‘Camponica’, ‘Nocchione’,
and ‘Pauetet’ also performed well. In the
1989 experiment, ‘Emoa 2’ and ‘Riccia di
Talanico” have already surpassed the 2 kg
level. INRA H105-28' has also been

uite productive (Table 4). Table 4 fur-
ther shows that, in the 1990 trial, ‘Emoa
3 and ‘Willamette’ were already quite
productive: Cropping was low or non-
existent in 1987 and 1990.

Free husking and nut quality

A high percentage of nuts that fall
freely from the husk is desirable. The
absence of husks saves time and labor
durirclyg harvest. A high percentage
(>70%) of ‘Butler’, ‘Gunslebert’, INRA
H105-28’, ‘Lang Tidlig Zeller, ‘Morta-
rella’, ‘Negret, ‘Pauetet, and ‘Emoa 3’
nuts fell freely from the husk (Table 3),
while ‘Longue d’Espagne’, ‘Palaz, and
especially “Tombul’ nuts did not. All
other cultivars were intermediate. The
occurrence of blank nuts varied consid-
erably between cultivars (Table 3).

2) average yield from 1983 until last crop year.

Table nuts should be fairly large but for
processing pur%oses, nuts should be
small (2-3 g). Both types of cultivars
were present among the productive culti-
vars (Table 3). Except for ‘Hallesche
Riesen’ (‘Halls Giant’) and ‘Mortarella’,
all cultivars had good net kernel percent-
ages. The percenta%e of dry matter of
kernels was acceptable for all genotypes,
except ‘Halle'sche Riesen’ and ‘Corabel’
(Table 3). Blanching during roasting was
excellent in “Tombul Ghiaghli’ and ‘Will-
amette’, and good in many others (Table
3). Blanching was very poor in ‘Impéra-
trice Eugénie’ and ‘Longue d’Espagne’
and poor in ‘Lang Tidlig Zeller and
‘Butler’. Others blanched moderately
well. Moisture content of the nuts varied
over the years and among cultivars, but
on average ranged between 10 and 20%
(data not given). In the course of the
years, roasted kernels were rated highly
in taste panels.

Discussion

A number of cultivars surpassed the
desired avera%e production levels of 2 or
1 kg per tree for the old and young trials,
respectively (Tables 1,2,4). Since the

ield data was corrected for blanks, the
lank data is only of importance with
regard to the grading needed after har-
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Table 3. Nut and kernel quality of productive and standard hazelnut

cultivarst)
Trial Years Cultivar Husk Blanks Kernel Percent Dry Blanching
averaged m welight kernel weight  rating
I1("/«) (%) (9) (%) (%) (1-9)
1981 1991-93 ‘Gunslebert’ 84 8 38 46 90 5
‘Impératrice Eugénie’ 41 6 22 56 92 2
‘Longue d’Espagne’ 23 5 31 48 92 2
‘Halle’sche Riesen’?) 51 5 45 42 89 7
1982 1992-95 ‘Gustav's Zeller’ 55 13 45 46 91 8
‘Lang Tidlig Zeller’ 95 29 40 43 91 4
‘Negret’ 77 13 23 48 94 9
“Tombul'?) 12 26 20 47 94 8
‘Butler’ 86 25 5.1 47 90 4
1983 1992-95 ‘Morell’ 61 15 24 44 93 6
‘Romai’ 68 15 40 46 92 5
‘Mortarella’ 73 32 2.7 42 92 7
‘Tonda Romana’ 43 21 34 48 92 5
1988 1992-95 ‘Tonda di Giffoni’ 33 17 35 46 94 8
‘Camponica’ 63 26 4.2 46 92 8
‘Nocchione’ 48 28 3.8 44 92 6
‘Pauetet’ 70 13 24 46 93 8
“Tombul Ghiaghli?) 39 23 22 46 94 9
1989 1993-95 ‘Emoa 1’ 39 12 5.2 44 92 8
‘Riccia di Talanico’ 57 27 35 52 92 8
‘INRA H105-28’ 86 11 4.3 54 93 8
‘Emoa 2’ 36 19 35 43 92 8
‘Corabel®) 31 19 5.8 46 87 8
1990 1994-95 ‘Emoa 3’ 82 13 4.0 51 91 8
‘Willamette' 47 26 33 49 91 9
‘Palaz’?) 20 9 21 43 92 6

1) Trials till 1983 > 2 kg/tree/year, later trials > 1 kg/tree/year.

vest to remove them. Cultivars from both
northern and southern origin attained
the desired production levgil indicating
that hazelnut thrives in different cli-
mates. The data clearly indicate high
yielding cultivars, may or may not have
Eood kernel percentage or blanch well. A
ernel percentage >43% kernel is con-
sidered good and >50% is excellent.
Blanching ability is considered good if
70-84% of the kernels are free from pel-
licle after roasting. If over 85% blanch
the rating is very good (7). Given these
standards, the 1981 trial yielded no real
ood cultivars. None of the cultivars
lanched well. However, these cultivars
may still be used for purposes where the
}l)resence of pellicle is acceptable. In the
982 trial, only ‘Gustavs Zeller was

ood. In the 1983 trial, ‘Mortarella’ was
the only good cultivar, but the percent-
age kernel was only 42% (Table 3). In
the 1988 trial, “Tonda di Giffoni’ and
‘Pauetet’ fulfilled all standards. From the
two youngIgst trials, ‘Emoa’ 1, 2 and 3,
‘Riccia di Talanico’, INRA H105-28’, and
‘Willamette’ can be added to this list.
Ten cultivars out of the 47 cultivars
tested appeared promising. Perhaps
‘Negret' should be mentioned as we}l)l.
Other cultivars planted in trials in 1988
and later, may be added as their produc-
tivity increases over the years, gut the
reverse may also be true. Not all of the
romising cultivars were free husking
FTable 3), but this may be less important
as mechanized harvesting improves.
The cropping level of the productive
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Table 4. Annual nut yields (kg/tree filled nuts) of the trials planted from

1983.
Cultivar 1889 1980 1991 1992 1993 1994 1995  Awl)
1983 Trial (4.75 x 242 m)
‘Morell 1.43 0.34 515 2.55 822 055 1018 4.06
‘Romai’ 0.55 0.38 4.38 445 415 0.81 6.58 3.04
‘Mortarella’ 0.57 0.18 3.35 2.98 2.08 060 1104 297
‘Tonda Romana’ 0.75 0.21 1.48 354 246 015 1118 282
Uemstegaard 5' 037 045 073 % 0.52
‘Lansing’ 043 0.24 0.28 * 0.32
1988 Trial at (4 x 2.50 m)
‘Tonda di Giffoni’ 1.77 2.65 1.20 345 227
‘Gustav’s Zeller'4) 073 355 214
‘Camponica’ 1.40 1.04 109 350 1.76
‘Nocchione’ 0.87 0.78 0.91 363 1.55
‘Pauetet’ 0.50 1.26 033 245 1.13
‘Casina’d) 0.11 0.37 0.60 1.98 0.77
‘Tonda Gentile delle Langhe’ 0.47 0.62 0.11 1.65 0.71
“Tombul Ghiaghli'3 005 0.15 062 027
1989 Trial (4.75 x 2.52 m|
‘Emoa 1’ 0.16 0.87 557 220
‘Riccia di Talanico’ 0.21 0.7 544 212
INRA H105-28’ 058 060 319 146
‘Emoa 2’4 0.02 040 277 1.06
‘Impériale de Trebizond’ 045 0.29 200 091
‘Montebello’ 0.00 017 241 080
‘Corabel’ 006 069 148 0.74
‘Comen'3) 0.02 0.00 041 014
x252 m
‘Emoa 3'4) 0.02 0.65 422 1.63
‘Willamette' 0.02 029 421 1.51
‘OSU 167-02’ 000 0.18 1.54 057
‘Palaz’ 0.02 0.17 1.29 049

1) trees were removed. 2) average yield from 1983 until last crop year.

cultivars are similar with those in more
southern countries (3,8,9), but ‘Casina’
and ‘Willamette’ trees had higher yields
in Oregon (2). Average production from
various important hazelnut growing
areas are usually lower than 3 T/ha (12).
Given our figures, such production levels
seem feasible in northwestern Europe.
The data for 1987 and 1990 (Table 1
and 2) show that many cultivars fail to
roduce in some years. In 1987 this may
ave been a resu¥t of freezing tempera-
tures (-12°C) that occurred in January
1987 and were coupled with strong
winds. In 1990, however, the winter was
mild. In some cases in the 1983 trial, low

crop%' n%l in 1994 could be attributed to
the ’1[5 production in the preceding
year (Table 4). More information on the
causes of irregular bearing in hazelnut is
needed.

For most cultivars, the gross kernel
percenta%les given in Table 3 are compa-
rable with those obtained in France (4)
or Italy (7). In a few cases our figures
were Ki her than the Italian figures
(‘Halle’scﬁle Riesen’, ‘Nocchione’, “Tonda
Romana’) and also lower (‘Mortarella’,
‘Tombul’). The kernel percentage .of
‘Willamette’ is equal to that obtained in
Oregon (2). As even for one cultivar on
one site, kernel percentages may vary
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throughout the years, small differences
between cultivars in various locations
have little significance. In France, a
range is given rather than one figure (4),
which seems more appropriate.

The blanching data for ‘Mortarella’,
‘Tonda Romana’, “Tonda di Giffoni’ con-
firm those found in southern Italy (3).
Our figures for ‘Negret’, “Tombul’, and
‘Riccia di Talanico’ nuts are even higher.
For most cultivars mentioned in Table 3
our data also agree quite well with those
obtained in France (4) or given in an
Italian classification (7). However, ‘Palaz’
and ‘Tonda Romana’ apparently blanch
better in Italy. Polish data (10) show that
from a nutritional point of view, nuts
from orchards at high latitudes are a
match for those of southern countries.

Therefore, depending on the cultivar,
our figures on productivity and nut qual-
ity are comparable to those obtained in
areas where hazelnuts are commercially
grown. This means that hazelnut culture
in The Netherlands might technically be
feasible. Attempts are currently being
made to establish such a culture.
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