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Table 9. Average Julian Days (JD) to the commencement of pollen shed and female bloom, with
duration of flowering for Myrtleford and Orange, along with estimates of floral chill requirements

JD to start | Av.date | Duration JD to Av.date to | Duration
of pollen to start of pollen start of start of of female
shed of pollen shed female female bloom
Variety shed (days) bloom bloom (days)
TGDL 152 1 June 25 182 I July 28
Atlas 160 9 June 37 175 24 June 50
Tonollo 167 16 June 34 199 18 July 25
Sicilian 168 17 June 32 189 8 July 32
Montebello 170 19 June 34 181 30 June 37
Segorbe 170 a 38 215 3 Aug 25
Tonda di Giffoni 171 20 June 30 188 7 July 31
Barcelona 171 « 39 196 15 July 32
Royal 178 27 June 33 217 28
Ricci 1 ' 28] 12
FETEOY BOY S TaT
Victofia 2 July 25
Willamette 183 a 29 201 33
Butler 186 5 July 28 226 30
Negret 190 9 July 23 195 36
Wanliss Pride 191 10 July 24 193 35
Lewis 192 11 July 28 205 32
TBC 192 « 31 210 28
Turkish Cosford * 193 12 July 21 228 7
Tonda Romana (Ferrero) : 193 * 19 219 19
Casina 195 14 July 25 228 22
Hammond 17 196 15 July 29 229 29
Square Shield 200 19 July 27 223 30
Daviana 200 « 21 227 24
Du Provence 200 « 21 228 28
Eclipse 205 24 July 23 227 22
Wandiligong (NE Barcelona) ° 210 29 July 16 233 23




Table 10. Relative number of catkins (1=few - 5=many) produced on average at each site for the 5-6
year period

Varieties Mean Orange Myrtleford | Moss Vale | Kettering Toolangi

Kentish Cob 5.0 5.0
TBC 4.6 4.0 4.0 4.8 4.8 4.8
Hall's Giant ' 4.2 3.7 4.0 4.1 4.7 4.5
Woodnut 4.2 3.1 5.0
Victoria 4.0 4.3 4.3 3.3 4.8 4.5
Square Shield 3.6 4.1 39 2.5 4.7 4.8
Jemtegaard # 5 3.6 3.7
"Sicilian" . . 3.6 4.0 4.5 4.3

Ech 3.4 } ; 3.8
Che b |

Ennis

Segorbe

Tonda di Giffoni

Casina

Montebello

Tonda Romana( Ferrero)
Hammond 17

Royal

Daviana

Riccio di Tallancio

(Ferrero)
Barcelona




Table 11. Average bud burst dates for the varieties being evaluated in the field experiments, compare
with the dates on which bud burst was observed in Oregon, USA

Average Average
Julian Days | date of bud Estimated chill
Varieties to bud burst burst requirementsm Oregon dates )
Tonda di Giffoni 232 20 August 600-680 26 February
TGDL 233 21 August 760-860 B
Atlas 238 26 August “
Royal 238
Lewis 242 30 August
Wanliss Pride 242 ‘

Montebel 4 31 t 9 bruary
“Sicilian’ I
Barcelon Septembe 99 3

Willamette ‘ 860-990 5 March
Tonollo 10 September
Whiteheart B

Negret 13 September 760-860 5 March
Victoria 17 September
Segorbe 18 September 1170-1255 12 March
TBC B
Casina 21 September 1395-1550 12 March
Ennis 22 September 1040-1170 5 March
Butler 23 September 1040-1170 5 March
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photo 1: Definition of Produce — Round type hazelnuts
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photo 2: Definition of Produce — Oblong type hazelnuts
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photo 3: Definition of Produce — Pointed type hazelnut







photo 6: Definition of Produce — Variety “Tonda Giffoni”
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photo 19: Minimum requirement “kernel sufficiently developed” — a): kernel fully developed;
b): kernel sufficiently developed — Limit allowed; c): kernel not sufficiently developed — Not
allowed
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photo 32: Sizing — The diameter is checked by means of sizing rings
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Potential
Varieties se

Avotpoiia

Atlas In-shell
In-shell

Polliniser
/In-shell

Tonda Gentile delle -l
Langhe (TGDL) Kernel
Tokolyi/Brownfield -l
Cosford (TBC) Kernel

| Tordla di Giffan\/" N Kewel/" ||
icilian typeJ ' N|

'
[_Sicilian ty
“Tonda Romana”™ I

Kernel/
Tonollo In-shell

gl |
In-shdll__
Late
Hall’s Giant polliniser

Kernel/
Hammond 17 In-shell
Lewis

Merveille de Late
Bollwilller Polliniser

Kernel/
Wanliss Pride In-shell
whihort | goma |
wilmete | Kemsl |

1 . . 11 I3 1 J 11 -1 1 7 1 | 1 |




Table 21. Proportion of nuts in each size grade from 16mm to above 21 mm for a range of varieties
Size grade (mm)

Variety 16 17 18 19 20 21 22+
Barcelona 2% 7% 27% 64%
Butler 2% 7% 18% 27% 45%
Ennis 6% 93%
Lewis 4% 28% 41% 21% 5%
Hall’s Giant 1% 5% 18% 75%
Montebello 3% 15% 38% 32% 12%
Royal 1% 3% 97%

Segorbe I—I: Z% 1 ‘ Zuz . 13%
TBC % 44%
Tonda di ot
Giffoni 2% 36% 14%
TGDL 23% 22% 2%
Victoria 1% 11% 56%

Willamette 8% 38% 5%
Wanliss Pride 4% 83%




Table 22. Mean size of kernels from the Myrtleford site in 2002

Variety

Mean Kernel size (mm)

Co-efficient of variation
%

Kernels 13-15mm

Negret
Casina
Segorbe
Montebello

HELP

13.4
13.5
13.7
14.2

> FOY

5.78
5.70
5.47
4.99

16)2

Kernels 15-17 mm

Willamette
Atlas

TBC
Barcelona
Tonollo

Wanliss Pride

15.1
15.3
15.8
15.7
16.3
17.0

4.37
5.58
5.31
5.96
5.20
6.99

Note: A high value for the coefficient of variation indicates high variability in kernel size.




Table 23. Oil content (%) of hazelnut varieties from Australian research sites compared with Oregon
(Ebrahem et al, 1994)
| f2002 ] 0000 2005 | 2006

_______
[ Ennis |  [s42 @ |s26  |so4 0 | 00 fss7 | 00000 | 0000
[ Lewis |  feto | = Je47  Je24  Je48 | 00000 00|

| Segorbe | tse6 L (1 1 !
ilian” O SR P 560N € N N\ /€ ©

Tonda di \ J & |
Giffom 6? 0 62.5

| Tonollo 1602 fsel L 0 L

Whiteheartt ____

Source of Oregon data: Ebrahem et al, 1994. Richardson and Ebrahem, 1996




Figure 35. Seasonal and site variations in the oil content of four hazelnut varieties
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Table 24. Oil content (%), Vitamin E (pg/g) and proportion of mono-unsaturated fatty acids (MUFA)
for five hazelnut varieties in two seasons and at two sites

Tonda di
Barcelona Ennis Lewis TBC Giffoni

Oi1l 59.1 54.2 61 60.2 59.3

Myrtleford Vitamin E 388 293 387 419 396
2005 MUFA 80 80 81 81 82

Oi1l 63.5 59.4 64.7 64.4 62.5

Myrtleford Vitamin E 295 224 262 274 351
2006 MUFA 84 83 82

f—lbfm\‘- IY 61.9

Kettering v 383
2006 MUFA ?6 76 79 79 80

Oil 62.7 58.7 64.8 64 64.9

Kettering Vitamin E 526 428 430 525 474
2008 MUFA 77 74 79 79 80

Oil 62.4 57.9 63.2 63.2 62.2

Vitamin E 402 327 364 423 401
Mean values | MUFA 79 78 81 81 81




Figure 36. Concentration levels of some key elements in hazelnut kernels from Kettering 2008
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Figure 16. Cumulative nut yields (kg/tree) for five key varieties during their first eight years of growth
at the five sites
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Table 15. Annual and cumulative nut yields (kg/tree) for the varieties planted in 1996 at Myrtleford.
This excludes the later planted varieties of ‘Casina’, ‘Montebello’, ‘Lewis’ and ‘Willamette’
Year of harvest Cumulative
Variety 2001 2002 2003 2004 2005 yield
Atlas 1.53 2.36 4.29 2.02 1.99 12.19
Barcelona 1.35 6.12 5.14 5.13 4.47 22.20
Butler 1.11 5.59 5.46 5.72 5.29 23.17
Daviana 0.19 0.75 0.83 0.86 0.33 2.96
Eclipse 0.41 2.50 2.31 2.78 1.60 9.60
Ennis 0.89 3.54 3.66 2.73 3.08 13.89
Hall's Giant 0.03 0..45 0.41 0.32 0.27

Negra . 3 3. .6
Roya ! l | ) :
Sego l . . .

“Sicilian™
Square Shield
TBC

T.G.D.L.

Tonda di Giffoni
Tonollo

Victoria
Wanliss Pride




Table 20. Mean nut and kernel weights with nut shape and kernel characteristics of the varieties being
evaluated. The varieties are ranked for kernel/nut weight, an indication of kernel yield after cracking.

Variety

Nut wt
(2)

Nut shape
(length/width)

Kernel

wt (g)

Kernel/nut
wt (%)

Kernel
fibre

Relative
blanching |

Atlas

3.10

0.92

1.26

41%

2.5

4.1

Barcelona

3.25

0.97

1.29

40%

3

3.3

Butler

3.35

1.1

1.41

42%

2

6.3

Casina

1.91

1.08

0.98

51%

1.5

5.7

Daviana

2.75

1.18

1.40

51%

2

5.4

Eclipse

2.71

0.92

1.25

46%

3.3

3.1

Ennis

3.92

1.12

1.62

41%

1.5

6.6

Halls Giant

3.42

1.1

1.41

41%

3.4

Hammond 17

1.1

1.36

41%

5.7

Lewis

Q7

40

Monlfebello |

Negrét l
Royal

1.2

1.61

4.8

Segorbe

1.04

0.96

40%

4.1

“Sicilian”

0.96

1.09

35%

3.1

Square Shield

0.96

1.19

40%

5.1

TBC

1

1.27

43%

2.6

TGDL

0.97

1.10

45%

2.8

T. di Giffoni

0.94

1.12

43%

3.1

Tonollo

0.98

1.41

43%

3.8

Victoria

1.05

1.18

40%

5.5

Wanliss Pride

0.85

1.45

45%

2.4

Whiteheart

100

1.25

47%

1.0

Willamette

0.96

0.96

45%

2.5

2.8

Notes: Kernel fibre was rated on a 1(low) - 5 (high) scale, Relative blanching was rated on a 1(little pellicle
remaining or excellent blanching) to 7 (most pellicle remaining, kernels did not blanch).




Table 27. Potential kernel varieties

Highest vielding varieties

Other potential varieties

Barcelona

TBC

Tonda di Giffoni

Lewis

Nut yield, based on
cumulative 8-year
yields, (Figures 9 and
14)

Outstanding at
Mpyrtleford, good at
Toolangi and
Orange, poor at
Kettering

Fairly even across
all sites, highest at
Moss Vale and
Kettering.

Good yields at
Moss Vale, less
well at other sites.

Promising yields.

Average percentage
kernel weight
(Table 20)

40%
Relatively thick
shells

43%

43%

4R%
Thinner shells

Kernel S @R
(shrivelled 00 @
fill) hrivelled alse

(Figure 23)

some twin kernels.

ener: W, e well
ropo ed. d
ivellor poo

filled.

Blanching
(1 excellent—7
none) (Table 20)

3.3

Pellicle fibre
1(low) — 5 (high)

2

Nut shape (1/w)

0.9
Distinct indents on
the sides

Average kernel size

12-14mm




KAIMA

® EvooKiuel e KALHO EAa@PA LYPO Kot yoypo

® Avaykec oe yoyoc mept tig 600-800 aAAd
Ko pExpt 1200 mpeg

® Acv OEAel Depuroxkpaciec 10 KaAOKAipL Ve
tov 37/°C YTl EMNPEGLOVY  OVOTTVEN
KOPTTOD

® Oy Oepuokpaciec kdtw and -8 C

® EVOOKIUEL GE TEPLOYEC UE NTLO KOAOKOIPT
KOl OPOGEPO YELUDVA

® Acv avEéyeton ENPove, CEGTOVC OVELOVS TO
KOAOKOPL



Table 8. Relationship between temperature and effective units of chill (Richardson et al 1974)

Temperature range (°C) Effective chill units

N [ i
[METERO) POYWY >0
s

9.2 — 122
2515,
negative offect




IMA

® [IoA) xKaAO KAMpo GE TTEP
— 60% péon vypacia
— 800-1000 mm
- 8-21.C



EAADOX

® P1lik0 cuotnuo Buscavmoeg

® BaOv £oapog, yoviuo, pH 6.0 moAd kald

® H nopaywywkn Con e eivar poig 8-12 ypovio
Ko 0peileTon Kupimg 6 Cac0EVNON TOV E0GUPOVC

® Amattst yoOvio €00@N  ylo. TOAD  KOAI] Ko
LLOKPOYPOVIQ, TTOPOLYDY

® [Ipémer va amootpayyillovv KaAQ, TOVAAYIGTOV
uEypt fdBovc 1 m



KAAAIEPI'HTIKH TEXNIKH
EI'KATAXTAXH OIIQPQNA

® [Ipoctolacio €0APovg
> Avalvon €00poVG
» Bobv opyoua
» EYKatdotacn apdEuTIKoU GUGTIUOTOC
> [IpocOnKn opyavikov AMmdcouotoc €ite Ge OAN TNV

EKTOOT OV €lval EPIKTO €ite pepovouéva otn B€on
QUTELONC

> AToAOLOVGT) €0G(POVC

» Outevon 0EVOPLALIOV (TO YEW®VO YOPIG UTaAO
youratoc) €ite 4-5 pall (Bopvoong tomog) eite Eval
LOVO TOVL (0EVOPMONG TVUTTOC)



Table 3. Soil analysis data for each of the hazelnut variety trial sites,@rior to limingynd planting

Attributes

SITES

Moss Vale

Myrtleford

Toolangi

Kettering

Minimum
Desirable
Levels '

pHe, (1:5 soil CaCl,)

4.3

4.5

4.5

5.5

pH,, 5.0

Phosphorus (P) Bray test
(mg/kg)

7.0

3.0

141.0

N/A

Total carbon ( %)

3.3

6.6

Potassium (K) meq/100g

0.6

0.5

Calcium (Ca) meg/100g

5.6

Magnesiu

<0.1

Aluminium meq/100g

<0.1

2

2

0.6

0.2

Total exchangeable
cations (mg/kg)’

8.1

6.4

8.8

Ca/Mg ratio

9.7

2.8

2.4

Boron (B) (mg/kg)

<2

<2

<2

Source: ' Olsen, 1995 % Aluminium sensitive crops. Peverill et al., 1999. N/A Not available




Table 13. Soil analysis data for each of the hazelnut trial sites (Desirable levels are in Table 3)

Site Orange Moss Vale Myrtleford Toolangi Kettering
Year 1995 [ 2003 | 2006 | 1996_1 2003 | 1996 | 2003 | 2006 | 1995 | 2003 | 1999 | 2006 | 2008
pHe, (1:5 5.7 6.717.3 ( 4.3 5.2 4.5 56 5.2 4.5 5.2 55158 5.6
soil CaCl,) N _—
Phosphorus 21 61 | 76 9 18 7 10 ] 12 4 141 | 120 110
(P) Bray
(mg/kg)
Total carbon
(%)
Potassium : : 0.3
(K)
meq/100g

Calcium : P@%
(Ca)
meq/100g
Magnesium : . 1.4
(Mg)
meqg/100g
Aluminium
meq/100g
Total exch
cations

(mg/kg)
Ca/Mg ratio




KAAAIEPI'EIA EAAOOYX

® ATOGKOTEL:
» Al0TN)pnon TEPLEKTIKOTNTOC GE YOVUO
» AmoOnkevon vepov
> [apeumdoion oraPpmwonc
> AloTrpnon YoVILOTNTOG
» A0ENGT] TOLOTIKY] KO TOGOTIKY) TNG TUPAYOYNG
® Y& TOAAEC TMEPIMTMOGEIC EYEL OVTIKOTOOTAOEL OO
TNV OKOAAIEPYNGIO, UECH YNUIKNG CQLOVIOKTOVIOG
I OULUVOLOCUO  KOAAIEPYEWDS — €00POVLC KO

QlovioKToviag



YAV OKTONIA

® To CllovioKTOvVa Ol0KPIVOVIOL GE TTPOPLTPWTIKA
KO LETOPLTPOTIKA



OYTEYXHX

® ATOGTAGELS PVTEVLONC
— AmO 5 X 5-6 (1 0evopmONG Lopen) E€m¢ ko 7 X

8 (M Hapvdong popen)

— Mmnopel kot 6 X 3 M Kot oV TUKVOGOUVITOAD
TOTE QPUIDELTOL OEVOPO
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IHHOTIXMA

® A&V aVTOTOKPIVETUL TOGO EVIOVO GTO TOTIGHO

® AVAyKEC O©O€ TOTICUO KOATA TNV KOAOKOIPIVY
mEPL000, OTaV  GLVTEAEITOL M OVATTTLEN  TOV
KOPTTOV.

® Ovownotikd amoitel mepiosotepa amrd 700 mm yio
TOAD COUT] GVATTTUEN KoL JTOpUYemy,
KOTOVEUUEVOL CTI PAOCTIKY TEPLOOO — KUPUDG
oum¢ Iovvio ko IovAo



Table 6. Approximate quantities of irrigation water applied as litres (L) per tree at the five sites on a
per season basis
Growing seasons

Sites 2000/01 2001/02 2002/03 2003/04 2004/05 2005/06

170

i [ 2% PN/ od NT Tl NNWAN [N NA NN NA
ote: N/AE Not applicable as sife noJonger being usedVor wseatth // \ _J /




® AmoutnTikn o€ KMo xot Popro, oAAd N, Zn

emiong

® AVAALCOT] QUTIKOV 10TOV OiVEl
OpenTIKN KATAGTAGTC TOV 0EVOP®V

TOLElDL NG

® Kupiwe QUALOOLUYVOHOTIK]




Table 12. Chemical composition of leaves taken from the five hazelnut variety trial sites from 1997 to
the final year of study at each site

Desirable
Elements Site ranges, lowest —highest
Nitrogen % | 24-3.17 | 3 | 2731 | 2.2-349 2.2-2.5
Phosphorus % 0.12-0.38 0. 45
Calcium % 1.0-2.5
Magnesium % 0.13-0.22 0.25-0.5

(1)

0.55-1.3 0.63-1.5

S| 50 s | Q010 20 |  0.02-Qudde gfnl). 04500 ] 2 g "
0:1900_J) f484%1059 | [1628580 | N2B0-559 |\ 46-3270 N 26650 |
L | NousFol | for-03 _J 01082 4 0W028 Ll _012-02
Boron ppm
Copper ppm
Zinc ppm

) Recommended range for hazelnuts (Olsen, 2001). * Weir and Cresswell, 1993.




Table 5. Typical rates of fertiliser elements applied per tree at the field sites. The actual fertiliser used
varied with sites and circumstances

Rate of element (g/tree)

Year from Nitrogen (N) Phosphorus (P) Potassium (K) Sulphur (S)
planting

7 onwards _—“—



KAAAEMA

® KAdoepa poppmong
— Qauvmong TOTOS N OEVOPMDONG VIO UHOPPN KUTTEAALOV

KAAAEMA KAPIIO®OPIAX

® > omOg
— Alatnpnon oYNUAToC
— Ag@aipeon EeEpav KAAOMV KOl TTOPAPUAOWDV
— "Ex0Oeon ecmtepikod KOUNC 6€ PMC Ko aEPQL
— KoAn mapoaynyn kot BAdotnon
— Avotnpo kKAaOogna Otav pewmlel 1
EVPOCTIO



QPIMANXH- XYNTHPHXH -
2YI' KOMIAH

® Kopmoli KotaAANAOlL Y100 GLYKOUON OTOV
glvol  EDKOAN 1 OmOGTOCT) TOVC, TAPEL
KOOTOVY] OmTOYP®MCN TO TEPIKOPTLO KOl
KITPIWVIGEL TO QUALDOEC TEPIPAN UL

@ 2 VYKOUION UE TO YEPWOL N UE papoloua 1
unyovika (AVyovcto Kot apyotepal)



® > VVTNPNoN
— Amo@Aoimon
— Anoénpavon (7-8%)
— AgvKavon Kopmmv
® XyiCovtol Ol KOPmoL omd TNV
ATTOST|PAVOT)
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