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Table (1) Mean squares (MS) of nutritionals for three hazelnut cultivars

b e of s o -2 St mlie
Slyds S - ; - C
(Carbjo}; flite) (;ih) (Crude  (Crude e T (Sources of
Y fiber) oil) (Crufie (df) variation)
protein)
2.1684° 0.0201°  3.8656* 5.6454™ 1.5480° 2 r
(Cultivar)
lesT sl
0.3922 0.0026 0.0426 1.2462 0.2887 6 e
(Error)
Ol kS s
10.87% 2.72% 5.91% 1.81% 3.36% s
(C.V)
CL”J" BRIV N WY dL;.»lcla.U.s Slaggme i la gne (Ml s oy ok TS

Lo s ) Jles|
ns: nonsignificant *: significant at P<0.05 **: significant at P<0.01

4 Sy oo polic Sodld (MS) Sy puSlo (V) Joo
Sid o8
Table (2) Mean squares (MS) of minerals for three hazelnut cultivars

- el

S35 Fay o) el S <)
(Zinc)  (Manganese)  (Iron)  (Potassium) (Phosphorus) (Nitrogen)

Sl b
T (Sources of
(dh variation)

279508 326347 64.3277°  0.0361™ 00278 00911 2 r*
(Cultivar)
iwlesT ol
5.5164 4.1724 6.4199 0.0097 0.0064 0.0119 6 e
(Error)
O kS o o8
7.94% 9.06% 6.44% 14.11% 9.95% 3.99% Sl
(C.V.)
ck_.u): Dls e s Ao )5 0 Jlex| clw): Dlsgme i Hls cae Dl s e g pde 1S
Loy ) Jlex|
ns: nonsignificant *: significant at P<0.05  **: significant at P<0.01
a3 o DL OIS ol G o3 e ol ) N NS Ot B PB)l plt 58 (gl goe (B 3
canllls 350 BB (,\;,\P}K;»,&T Glsome o g5 aslis 55 (deys BYAA L FYO
OAT Slgoen (bl opl 5 CBls 3 - g (63 gae oDk OVYY VX)) aS 5 Slsle  Bus rBJl L
“e S 4 A o S e ¥E17) 5 8 (5, G G (B Gl oS5 4 ey PYAL PP
(5 A 1 p 8 e VIO lsl rs 035 ) 22 (sl Canss 3l g gama 53 (1S 5Tl SV SIS
(A o5 ko YO) (55,5158 asidhol o3 gy golin b
S';) }i.a Slges (ot 53 (o3 0 Jlaz>! Cb..u) 3y
4 55 (RS e e VUAY) (55188 o 3L 1- Cakildak
2- Palaz
3- Tombul

4- Kara
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Table (3) Nutritionals and minerals for three common hazelnut cultivars of north of Iran

EREPNES

(Hazelnut cultivars)

$aslS 55 ok e LS 5
(Keshavarzi) (Gerd) (Badami) (Nutritional items)
) pls 5
16.86 a 15.70 b 15.50 b % oA
(Crude protein, %)
1) ol o
61.35a 60.25 a 62.98 g
(Crude oil, %)
) ol o
328 b 472a 248 ¢ (= =
(Crude fiber, %)
(/) puSls
1.95a 1.79 b 1.88 ab -
(Ash, %)
(VAR
5.98 ab 6.48 a 482 il
(Carbohydrate, %)
(1) <)
293 a 2.59b 2.69 b ?
(N, %)
(1) jiud
0.86 a 0.86 a 0.69 b s
(P, %)
(1) el
0.82a 0.61b 0.66 ab =
(K, %)
(mgkg") oaT
35.90 b 44.60 a 37.50 b (Fe. mg ke")
mekel) -
19.80 b 20606 26204 (mgke™) =
(Manganese, mg kg™')
mg kg'!
29.40 ab 3270 a 26.60 b (mgke™) s

(Zinc, mg kg™)

4,16 (LSD, P<0.05) jls_sxe Codastl cCarsy o 53 ¢S zha Cog o b sl

In each row, numbers followed by the same letter are not significantly
different (LSD, P<0.05)
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0.5 e YEIY ) S Dl o 081 51 (sl e JSC
¢S 2 Sk VWP 5 ok o5 Sl p BTS2
e Coanl b g L Gl g 58 G5 W)
Gl (6556 Ll e 0, 55 3 Ka 5 AT (69 50
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Table (4) Mean squares (MS) for physical properties of three hazelnut cultivars (dimensional

characteristics)
il kb
ol . el Ol ass bl
4;: f; e S e S e J5 IR rces f
urface (Geometric . . . sl ources o
area) hean (Sphericity)  (Mass)  (Thickness) (Width) (Length) (@ variation)
diameter)
28.9320% 19.7349* 0.0034™ = 30.4264™ 35
3.3838 27.407  26.4996 2 (Cultivar)
9
bl glas
0.1379 0.980 0.0001 0.0189 0.0684 0.1978 0.0999 12 e
(Error)
3.35% 1.68% 0.72% 4.96% 1.63% 2.33% 1.53% Ol i
(C.V)

doys ) dw\ch.w.sj\:g;'n ek Ao )30 dw\ch.d)ajbs'u:xe 5 gae 8|3 e p-e 1S
ns: nonsignificant *: significant at P<0.05 **: significant at P<0.01

(ol (i 9 (S b o gt P ) B8 o) dw Sl (3 eleS sredld (MS) Ol yo Sl (0) J9u
(03819 B9 9 Yaw 4555 (59 p &I ol 5150 § v o o ¢ SRS 915
Table (5) Mean squares (MS) for physical properties of three hazelnut cultivars (bulk and true

densities, porosity, angle of repose, limit velocity, coefficient of friction on plywood and galvanized
iron sheet)

S KL P
a 5&@\ P o
RITNCED) e ) sl Py o f . - o
a}gl}lkf YMMLSﬁJ >l g}/s‘i‘ul J’J:u" . P s .)’ u\m.-ucl.a
(Coefficient (Coefficient (Term.inal (An le‘ of (Porosity) (Trnue < b @315) (Sogrcgs of
of friction on  Of friction on ~ Velocity) £ . (Bulk  (df)  variation)
° lywood) repose) density) .
galvanized plyw density)
iron sheet)
0.0014* 0.0009* 3.6850"  6.9991°  47.9047* 415.5814™ 5230.76™ 55
(Cultivar)
sl
0.0002 0.0001 0.3809 1.4933 5.2449 9339.2287  34.9715 12 alesT
(Error)
I
4.29% 3.28% 4.77% 4.52% 3.91% 13.01% 1.36% ():V )"#
o) s pdaw > 3 dze i Mo d Jlinl maw b s b ae B 3524 pac IS

ns: nonsignificant *: significant at P<0.05 **: significant at P<0.01
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Table (6) Some physical properties of hazelnut
G o
(Hazelnut cultivars) S ol
&S b 35 (Physical properties)
(Keshavarzi)  (Badami) (Gerd)
( )
23.10 a 20.38 b 18.52 ¢ mm) Js
(Length, mm)
21364 19325 16.69¢ mm) 2>
(Width, mm)
( ) Caldes
18.76 a 1391c¢  15.55b .
(Thickness, mm)
)
3.67a 2586 2.06¢ 8o~
(Mass, g)
. /‘L“ -
20.98 17.62b  17.47b (M) (e e 5
(Geometric mean diameter, mm)
(VARG
90.88 a 86.50b  91.174 ) jj;
(Sphericity, %)
cm?) « 9y Cole
13.58 a 9.77 b 9.61b -

(Surface area, cm®)
kg m™) b o paiee o -
(Bulk density, kg m™)
kg ™) i o paien p
(True density, kg m™)

47126 a 411.58 ¢ 419.82 b

752.23 a 741.74 a 734.07 a

0 b
61.93 a 5591h  57.67b J.
(Porosity, %)
) Keall a5l
26.04 b 2835a 2674 ab SR
(Angle of repose, )
(ms™h) u
13.63 a 11985 13214 e
(Terminal velocity, m s™)
5&1@.&\ g,a_f,a
(Coefficient of friction)
Vi s -
0344 0354 0325 e
(Plywood)
05l lf )
030 a 0.29 0.27b IS s

(Galvanized iron sheet)
35,16 (LSD, P<0.05) s gxe BN ] ety yo )3 S yidio gy b dlas]
In each row, numbers followed by the same letter are not
significantly different (LSD, P<0.05)
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Table (7) Mean squares (MS) for physical properties of three hazelnut cultivars (dimensional
characteristics)
e s N
L9y Sl . a3 b adied
(;) " i ) S i Cabd A Jb o7 (Sources
urtace (Geometric  (Sphericity) ~ (Mass)  (Thickness)  (Width)  (Length) ’ of
arca) mean (df) variation)
diameter)
3.7180* 5.0427% 0.0128* 0.2855™ 9.0827* 6.8196™  12.5446" 3]
(Cultivar)
=
0.0591 0.0845 0.0001 0.0023 0.1031 0.1817 0.1035 12 hsleiT
(Error)
e
4.19% 2.15% 1.20% 4.02% 2.82% 3.06% 2.04% Sl i
(C.V)

2oy ) Jlains] o 3 5l gxe e 0o 0 Jleisl paw p3 b me 5 xe BB 3529 pac S

ns: nonsignificant

*: significant at P<0.05  **: significant at P<0.01
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Table (8) Mean squares (MS) for physical properties of three hazelnut cultivars (bulk and true densities,
porosity, angle of repose, limit velocity, coefficient of friction on plywood and galvanized iron)

Shsl oo

Shsl e ) T S
SNPILSTITITS A= s b S ; o Sl ns ailie
6 < S (Cay e (g ' e g
Cooffici Vaw a5 53, .J“ Q_(,.;LJ s R Badanadl ] e &
(Coefficient (Coefficient ~ (Terminal . i s Al 3Ll (Sources of
of friction on S velocity) ~ (Angle of (Porosity) ; <7 variation)
galvanized of friction on repose) (True (Bulk (dh
- plywood) density)  density)
iron sheet) y Y
0.0002™ 0.0014" 43816*  85.6687**  9.4582™  577.9499™  1621.57** ) )
(Cultivar)
folesl gl
0.0002 0.0003 0.4744 0.6384 12.2274 216.4598 58.7664 2 e
(Error)
[GEPWEL U
3.89% 4.62% 5.42% 2.40% 7.00% 1.49% 1.56% ’(;;V )J&
2oy ) Jlais] o 3 I gxe i Ao 0 Jleisl maw 3 b dme I xe MBS 359 pas NS

ns: nonsignificant
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*: significant at P<0.05

**: significant at P<0.01
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Table (9) Some physical properties of hazelnut fruit

G o
(Hazelnut cultivars) S ol
$isls bl 55 (Physical properties)
(Keshavarzi)  (Badami) (Gerd)
(mm)
16.63 a 1670a 13926 o) Jok
(Length, mm)
(mm) 5
14.68 a 1454 a 12.59 b e
(Width, mm)
(mm) Cubes
1274 a 10.04¢ 11365 mm
(Thickness, mm)
@
1374 129 b 0.92 ¢ Bler
(Mass, g)
Mm) s ;Soke ks
1457 a 13.44 b 12.57 ¢ W (s e
(Geometric mean diameter, mm)
(VARG
87.76 b 80.60 ¢ 90.38 a ) j’;
(Sphericity, %)
(cm2) @9y Sl
6.70 a 5.69 b 497 ¢ ) 5
(Surface area, cm”)
(kgm’3>5,awu;,.a5urﬁ
504.24 a 498.11a 470.44 b ] 3
(Bulk density, kg m™)
kg m™) Lid> o pains
978.86a 998384  980.82a s hean
(True density, kg m™)
(1) Jsls
51.29a 49.97 a 48.54 a )
(Porosity, %)
) Keall a5l
28.49b 3563 a 35.69 a SR
(Angle of repose, °)
(ms™h uc
13.22a 11.62 b 13.26a e
(Terminal velocity, m s™)
&S Kol e
(Coefficient of friction)
Ve a0 —
0.36 b 039a 038a o
(Plywood)
o 5l lf )
0315 0325 032b #IE S

(Galvanized iron sheet)
35,15 (LSD, P<0.05) jls gxe B3] ety po p3 S yidio g ys b slael
In each row, numbers followed by the same letter are not
significantly different (LSD, P<0.05)
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Figure (2) kernel ratio of common hazelnut cultivars of Guilan province
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Table (10) Mean squares (MS) for mechanical properties of hazelnut as affected by cultivar and direction

of loading

sddde (65 5l S o GRS S

ot — /“" _Z JK‘:‘J:‘"J ) calied
(Hardness) (Energy (Deformation) sl (Sources of
absorbed) (I}uptu)re (df variation)

orce

1713.80™  21402.79*  11536.47* 0.1672** o s’
(Treatment)
lasl glast

1595.90 3339.40 1704.30 0.0510 36 el E

(Error)
Sl ks o 2
16.91% 22.18% 12.12% 15.27% S

(C.V.)

oV sl o 3 5l e s
ns: nonsignificant

2o 0 Jlois] paw 3 5 gme 1
*: significant at P<0.05

M size OB dgg pas NS
**: significant at P<0.01

e b bl o8y X (SISl e b ol o8y Z ISk o LS o8y Y Il e b3S 6, X ISk can LS o8)) e R Jali lajles |
Z SISk car b 5)5liS 08, Y M)k e b (655liS o8 X )1k car b (65)5LiS 08, Z )35k e b (obl 085 Y NS L
Treatments include nine combined treatments of hazelnut cultivar of Gerd with loading direction x, Gerd with loading direction y,
Gerd with loading direction z, Badami with loading direction x, Badami with loading direction y, Badami with loading direction
z, Keshavarzi with loading direction x, Keshavarzi with loading direction y, Keshavarzi with loading direction z.

(29y X) alieo Olg 53 G105k codf Guid Bl (Souus™ (5958 o S (Sl duslio (V1) Jgur
Table (11) Comparison of means for rupture force values of hazelnut cultivars as affected by different
directions of loading (x, y, z)

(N) ' S5 g5y

(Rupture force, N) 348 )
Z &S )L s Y 6)I385b s X 6)38,L cas (Hazelnut cultivar)
(Loading direction z)  (Loading direction y)  (Loading direction X)

298.42 cd 313.16 cd 318.69 cd >

(Gerd)
Isb

276.19d 327.15cd 386.06 ab ot

(Badami)
5yl
336.14 be 388.04 ab 422.94 a S
(Keshavarzi)

5,055 (LSD, P<0.05) I3 _ixe M) (S yiio g | slael’
Numbers followed by the same letters are not significantly different (LSD, P<0.05).
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Table (12) Comparison of means for final deformation at rupture point of hazelnut cultivars as
affected by different directions of loading (x, y, z)

(MM) S dais (3 S puuss

(Deformation at rupture point, mm) G o)
Z & i55b cas Y )50 cax X 5,0 cax (Hazelnut cultivar)
(Loading direction z)  (Loading directiony)  (Loading direction x)
1.36 cd 1.46 bed 1.58 abe s
(Gerd)
1ol
123d 131 cd 1.49 abed e
(Badami)
j13kis
1.40 cd 171 ab 1.78 I
(Keshavarzi)

35,5 (LSD, P<0.05) ls_ine 33| oS yiiia 3y b slacl’
Numbers followed by the same letters are not significantly different (LSD, P<0.05).
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Table (13) Comparison of means for energy absorbed of hazelnut cultivars as affected by different
directions of loading (x, y, z)

(N-m) ‘av\.ﬁ:g.l;.- Ls);j“

(Energy absorbed, N-m) RERNES)
Z )L e Y L e X 6085k g (Hazelnut
(Loading direction  (Loading direction  (Loading direction cultivar)
z) y) X)
204.64 de 236.08 cde 258.11 cd >
(Gerd)
IsL
176.14 ¢ 219.41 cde 293.51 be e
(Badami)
o5l
239.90 cde 337.63 ab 379.89 a G
(Keshavarzi)

L, (LSD, P<0.05) 15 s CoMesi| 57 20 g b sluted’

Numbers followed by the same letters are not significantly different

(LSD, P<0.05).
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