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Effect of Pollen Sources on Nut Characteristics of Some Hazelnut
(Corylus avellana) Cultivars in East of Guilan Province

T SIS sule pul il g Suzme (g0lg2r Dgglo

° .

oo B 55 S Syt sty (ol i ot 3953 53 53l Jpas 2 it sl idlos S
cll 5 Soad ey Gercheh 63,8 loals ,o5b oy ol yo o pll S5 4w o ola JolS laSsl
S35 oy p Soamel (85 1B oy 3 j90 SLeSAS S g 53 g e g oge la SRy 59y SLEles Soe
b oo aloe 5l J5 3 9 09y 5o 5 5 oo 5k loj c 839 Guibisn) ooyt b omin Sise Sland, &5 sl Glis a0 S
3o Sdl bl b adg,y j0 roge dawlsl 5loole J5 o 5L lo g (rote Jawlgl B (g0 Sl 51l oSols 5 0 5 (g0 slel
R S 05y g 698 03,5 slaasls L Gercheh o S ails 5l ooliiwl b ¢ siolej] cpl (sloams bl 0g juiio Ju3 )3
OYAF) o500 (S 22)d (a8 9 1 FNFA 5 0 S VFA 9 VI F Gline & ol S e 20 )3 (n fdn 5 308 30 9 09
SdlS 5, 5 VIVY o VIFY 4 Cod ey 508 jae g 0gun (59 o oolaiw] Siad 00,8 ladily 3l as Sloj Ll .o canline
oS sire y3bas ogae sy e SLidlos Fog5 e 13 .l il T YFIFA &) 5 o piore § ogeo sy oy § <y
(SIS Sl g0 sy ) VY STV @ a5 Bl alS ad @ ol S g 0500 (39 5 Sy L AVIDY 4 5 il
5 ubls 3B (05 Jloske woyd 5 (SrRacsr 5 (S ) ke (5 gm0 s e 3l ege SlaShg 2 55 00,5 4l
WNg, oobe sl IS L1, Sligeen o iion Gercheh djo0 5 slo)Bols o jo bl 6)‘%5‘-“ )S‘l 3*e g 0gue S (59,
ols Bl SsSals 5 s
s o2l oge0 ( SLESlod (6,55l cogie JSCAT a0 lg wulS

.

4000

DOl e S v g adel Sl Sl ogae S ez Al 5l s ceolis )8 e lrogee S S gaud

g 1V0 Lelaisl b LK) g cade plie o Lis 3aid adgs V- b aS 5 cuwl o )2 AFD 508 Sl odei ol
R podas ol LQLM.J 3 Ql)il s bot;au.?')f ‘leg.b)éj ‘Ligu,a‘ La:o—l )'l o .o)lo )|)§ pgo plie 10 wo 4 e
85 gedae 90 g 0l Caws o 1) Gasd Slole 1AL 4S5 ,5aS Ko Byl ) asiis Loy 3aid easSadg sle,glS
O e (53] MT)a DYoo lhie 90 4 Suop 0 (g S o ilae il ol 5l pelie il g peitiace jebody
AV LS YOOV (o5 Ve v e cody as ol pl jo 5ud o Slee )l g <S5 o cadsi i (F) 00,5 oo j5iS
9J9|4.».:))~>/A LV&LQBLS L&.&AJ‘L/LQL&AJ |).: )édwowuyélﬁ L«.MJ‘L)JJJOAQ.C Mbwowwﬁﬁjw

AUYNY b oy 2 QAN - I¥ - sl o g, -)
Dl el (DS Gl (anb @lie 5 53,5L8S Bisel 5 Dlasizd 35 5e 1 Bl m sl pole Slii i sl 5 (o0 i <Y
Ol ey 155,088 s g Sisel
.eabedig@yah00.com) : g xSl oy« Jgts 00t g8 ¥


https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.3.10.8
https://journal-irshs.ir/article-1-424-en.html

[ Downloaded from journal-irshs.ir on 2025-10-19 ]

[ DOR: 20.1001.1.16807154.1399.21.3.10.8 ]

Did swle 5 ouzo s0ls>

5 b cslin o, 05 lpl jo Bud oy Il sses (V) Wiyl 13 gum sleas) jo lhaiile 9 g5 Lol
bl s conlio slios S sland; 5 (Llar Jgeo!

opipy g (aw¥en) Sl oy 5l BB aluly) @ lete cagad Ly lases o (Corylus avellana L.) a3
Hles a3,ls Caeal ol g gyl L ) T 4sS A LS a5 albl e 455 YO lyls iz cpl il e eauSsh jsS
Oypeds 5 slaS 5wl (owizgd 9 ALST (S50 Goid wBbse due X222 ushyeS iz slapigeg S
Ll B 5l 315l 5o 3038 slaS wilise o575 4 oSy laasls g) 5,09l ©j50r osle slaJS 5 5ils
Jrted |y (25,50 9 005 (oS sl (iF 093 5l Guid jo ()5 5lubogs 5w yeal Bgile 55 gl oo Sk Gl

5 698 5550 Lol Ol e )0 ) 5 e slapd Sl (S el Bypre 358w o)l 40 a0 BsSs Jsb
S bogs )8 oy o0 hg,8 A Il 50 Cotw dwgy Lol je 059y aS 5 1o 50 90,5 ogue el Vb @y g, 0l (gl lo
@lyls a8 el SLILT o8, Yads, (YY) all S (5 pds ley b Slogen lyls a5 o)ls canlin sl505,5 4 5L g 009
3,5 (V) axibie L s 5 (55,5 it oyae 0,5 lax atwg 1, )] Gl o S]) 4 g 00g 3,5 slaogs
& M‘P‘ u\.»:)) Sole 9 u5.> u\.:a) u)u\ﬁ 6‘)‘0 Ll 00l LS)BT(':"".’ 99, 6}5@&.»3 dJoLMo )| 9009 u‘).)‘ % Yu‘)jiw‘
laugie 20 gz A g 23 0exl slaaul sl ail oo S5 595 5 009 ,uilign 205 a5l adl ge ardl Bl aes
)‘ )iio LSi) (\Q) Sl sS)L: Alwgs L: 9 O)f Q—‘ 0gus Iy o0 )%)QM: J\)‘e‘ U—l Lngoe.»..a 9 J.M:L:Ga u.})d.)l.aﬂ GL?;)‘): o
5 bsgio ody sl g 00 (55laez 08 sl ()5 50ud sblie 51 aS o5y Gercheh ¢ imgh (pl o anlllas 5,50 S0l
a5k Joame 9dst sl 5 ailio )5 5Lubags S50l ailiee juilisyn 5 oos0lkee (P Gt el adl il ans
U5 55 esle JF 5 S Lausie 5 5 (a5 olay 5 515 0% 85 5008 i 51 Teaty 010 oo oltdlos
adlo &YL} O)ﬂ.o.c ;h‘y‘so W.S) w‘l \.i»».?'ﬁ\.o..\) d.loLuo 6‘)’ 9 Caw! G)Lm GL“WS) 6‘)’ WL\A 6‘)00; w J.M:L:‘so
O ogan g 9yl (St g Loyur 4 (s Cenglie OIS ] 05,5 eolil o)5kitegs &ygo 4y 3blio opl lagl ;o 5 ol
aLs o515 g abl o 00 S wly ole g Al wly 508 6lls g 009 )0l g 0 Sad (V) Sy oo Ol o ol o
Sloogs 5 039 oy0le o Sl Jallisyy 5 JF Oloe 503, 0yl (o (2l Ar 4 5 @izl shial 5 ool ol o
(\Q() Sl U'cﬁ) 9 U.J.)e): Lg}!b Qo0 g YL) )x.o do 0 Lgl)lo 9 ol.:gs 6‘4"9"““" 090 J.i,..) ey 50 )9..:‘)@(4.; A.JL«A U]

olis Jsge sla Silis 5l solanl b (5,5 5lubiogs sla PT o)y g Sy 9ld C9SKuwg,Sun ) 00,5 alg) 0, anlllas
590,5 co S M aiz olSl> G dlwgay a5 ol (0dg 5l g4 5 a8 10 39350 (5,5 5Lubiogs 4 cowl ools
OY A D) S oo i 1y 6,8 5Lubogs g5 00 Fails 10 5990 JJ—I s,

23505 yo)l35 5 00ls 51,8 anlllas 5,50 5058 13,0 9, |y 299,55 Gercheh o5 Fails g5 g0 1 o) Sen g lg] s
5 o>y (1) 285 13 005 alo gt 15l 05 Sud 4 jie g ogee (g lime 9 (S )3 g ogae ST G0 p3 &S
sy Corylus avellana 455 15 15,5 5 10 )55 g,y (53, 1) 10 ysiwsS 5 Yhlgls £ 55 w00 Fails g5 am JI ol Sen
5 1S oge JSiT S0 (305 Jhe g oge Sla Sy 59, (Folite sla il e 03,5 slaails o Wased B
(Y ) aixsls So

Corylus avellana 455 51 *® ygm i ¢ ¥ pliilo aile waz slapd, 5 Tl 5 "7 bl V65 OBl oo 5 slaails i
sl Sl alize 00,5 sladily a5 ols lid baxs g 28,5 1,8 addlas 0,50 (VY N F) )|, g Mehlenbacher lawgs
ke 5 Cn e 9 MBI 0gae LSS Gl 5 Sy 203 (09 0 e 00,0 (3 e ogee Sla g (59 (Sglite
..nong_f)ﬁ 9 \;U’“ﬂ?é L sLﬁ‘)'oo)f

Daviana-¥  Negret-#  Shastak -6 Pashmineh -f Gerd Eshkvarat-¥ Round -v  Fertile de Coutard - )
Jeferson-1o Santiam -\¥  Gama -\Y  Epsilon-\Y  Zeta -1\ Eta-\- Segorbe -4 Cosford -A
York -\v Filex -\

YY#


https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.3.10.8
https://journal-irshs.ir/article-1-424-en.html

[ Downloaded from journal-irshs.ir on 2025-10-19 ]

[ DOR: 20.1001.1.16807154.1399.21.3.10.8 ]

09 0 jRe Qo yd g ogae uSiS duo o 4 ols Las T Jgeegs 9 TS IS YL gy, il 00,5 slaails il anllae
) 955055 g Llgls oo 35 00 Fails g5 ams il e 5 lsl s (F) 28,5 18 00 Sails g4 ).uL) JORR TR
25 OND & o e g 0gee (o5 (Sl S 00 S ails £oi aS Woged (5135 g wsls 13 aslllas 3550 (550l 63 A (9,
() il iz il ogee IS5 (59, g ol 1,3 3G

(S 9 Mo,y (53, 03 ,5Als £g5 aS oly lid ldse S g Al cwy e 50 (o5 B8 0B 93 (59, 00 Sl £45 d I
[y s 00,5 slawls 31 (VY) L6 g 591 cpm (YY) Cllils [lo Sre 51 5053 550 g 0900 ()35 ¢y092 L0300 do o
O sl 3003 5 g 0gme (o5 o Shg 59, Sylo s S @lizs 03,5 aails mlie a5 s ST 3158 5 gy
(F) ol,8en gEllena < oLLs Uglo b (59, Corlus avellana 455 15 ki slagd, 00,5 slaails slo 3l v,y 5o
S oinn 5 5o 5 ogm (39 5 BN (S 5O 5ke hy osme ST (59, hlia 03,5 (slaails & wizgei 15T
(F) acsle

«(C. heterophylla x C. avellana) 3% jl Jol> saaT 150 0 Sols 00 Fails 6,55l o gloowdy &yad sy yo
YY) Wog S5k 1500 5 slaed, L e 90 5l 5y g0l (5,155 YU Jolo slaaS )50 dan 15 00 Sails Jlooasy &jad
45 Widged oyl g Wols 18 aelllas 0,90 &S5 9,8 gy (g9, |, alise 0o Sasls E9 4w S (V) ol Ko 5 LS
SadsS (olod )3 (Sgr AL 5 je 20)d he g 0gee ()9 0gee 25 ST GBI syl 3B 00 S slaails
V) A 33 )0 (Ser do 0 wlidl g ogue (59 SRalS cel Slidlos Fogs a5 Jl> o asiils ad Jlidles S

sloslion 3 5l oolatwl b (lgi oo g 05 3ud oS Slo Sy 5l s, ki sl il iz 00 5 slaasls
S Dye0 4 (5,5 500 glogl e ole auldl L P B s Slae e g, slond, b o8, b, g cnlio
oolatwl cawlin slolidlos )3 51 sl ssaz gL Glasl 1o bogs codnS 5 CuaS ialidl ly cpl by caloads axsls
Sleed, L, 5k 5 00,5 wlo (oYL (S50 &,08 (gl 8 gl glyls cimghy nl ;o 500,35 laie 4y ool glopd, 0gi
oolawl L) ;).:5) 9 J\.\))S sg.)l)}im‘o; Lg‘)') WLA.A Lg‘)"“))f Lglmwe) LY @LMM}O 9 g.)L?b.)l u....bej.) w‘l )l LA .Aiwd Lg)LZJ
2o 535 5 42 SsKEIS S iy comlin (sl3,5 SByme o 355 ey b 33 BT il 35 5 (soe sl Sl
Sl 0ols olaisl sgs 4y 1, 198 5 Ll Faud gl 7 A 5l iy (B0l nl 15 g Hlas

Lgy g dlge

LS sl ool adlate by lwas ;o &8ly b ;0 IVAZ B ITAF Jlo 5l Jlo 4w Gow 4 e ol
ool by a5l e FAe glyl o ((Brd Job az o FYAY g Jlii 5,0 4z 0 T AN (Ll s laie
L oeSimdons 8L gl L S 5 e O x 0 CblS asld b (g59) @jygoas L o lis o CblS piw L0l 2] @0
Al iy 0,50 S5 )0 oy 92l 5l Xgm ;e 5 Al YO ragh pl )0 oolaiul 0,90 LS50 06 VIO - £I0 an 0l
ho p) wgamdis a3 33 Vo Bl sled aeS (e o Voo B e sgax Swil oKl ibaie wliilen Lol 5
sl 005 U“’)l)f U"’W o)o\()/(b ) u.i:t.n 9 U"’?""‘J"") a0 \Q| dlb.o LgLQO Ao

S8 A 50 035,58 005 5 0o 00,8 Jele g0 b Bolas JolS slaSsl )b CJB o |95 O jg0ay Sialesl !
Jole aigy g Juiy8 ol ,oSiloe )F g oaim0s )F Jole lidlos Sog g diodiy g Siuad (Gercheh asdllas ol jo 0l |2
Lo yg5lis wingy oauds bl 1500 )3 laie 4y oS oloed, 5l eils S yads 0,5 (yloj yo sl bl (5 y0k) 00i S 00
Looo,S ails 0SS oy, 00,5 slaails b a8 )5 18 (Lwgmmdes a3 50 YO) U1 slos jo 89, sldlS (59, 5 5 y5laes
SloalsSio jsels 5 (o b o g 4z, oo slaaded 10 5 g slann (b5, AL (g5, 5l ISl & 5l ealil
A (6,085 ugudis 4z 0 VA Gled g 55,8 10 o K0 50,8

Chilian bacelona -f Tombul -¥ Kalin kara -v Palaz -\

Yyv


https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.3.10.8
https://journal-irshs.ir/article-1-424-en.html

[ Downloaded from journal-irshs.ir on 2025-10-19 ]

[ DOR: 20.1001.1.16807154.1399.21.3.10.8 ]

Did swle 5 ouzo s0ls>

208 bl B osle U 0t b oles 58 315 ool b sl 5 oad sk ol 31 U5 35558 st
S ateie Jl5 3 )90 sland) ;0 (235 (Sieleid (2SS slaples @lail 5 ol LS ) b g plsl (g lo peatlosly
alewgdy oolo sl 5 wuls i led oole gl 5 e g ol ailyy asli (g9, 3l LS| wole (3l IS o 5L e
S o SLiBlod 5 S50 0,90 b aiaud oailingy <SL b jlews (sloaslis o,lgs g oo Sladlos 5 eos (5,91 aez 00,5 slaails
A bl Swd Ojgods 03, 0 oud S sloos 3 5l eslatul b Sladles Sag 090 00 Fails 5l )3l me K00 5 00l
Cols p aAilflas jebay als o slbosie STy, S a0 Ve b £ ad (gloged 9 bogee JolS 28,5 5y yloj o
b atls plo G 08 druloe oge LS5 003 ool cenls SG L g (3)led oad LSi5 sloogee Jlods g 38
8,5 )18 5 0590 s S 5 (Sgy deo p0 e dy Cunsgy Sl e a0 y0 ol o g oges ol e g 00 ()59 wtile

31 398 ogue s Vo v lal Hhas 500 sl el bl (6l (3BT sles jo onls cliile  slrogas (30,5 s 3l
oo 51 s 0l sy 0500 52 (339 555 S b g Wiad (55 Gy Sy 2o b 335 (gg3l5 L g culoy (B e
Voo Ol sl l sy o 58 e SAS (59 B b (g o] jhe g 4aSh (Solai jeb 4 0ae Ve Jled ogee sae ) -
ol (605 Jne L5 0 (6505l e shoo pis 5o 8 b Jlmss osS b ogan 1+ o b 5 Jobo A5 o5
Colgs 10 0gh Jol> ogan o e olal b o (6503l udsS b 55 e slojae o] Cansas N 2 0 0gm yo
G2 s93ly 5l eoliinl b jie 5 050 SiS (59 ol Jol> (Bl oge 52 She w23 050 S (59, o ()9 pedS L
5 otls Cle B0 oo 595 oo omedsS 3l ooliisl b 50b e g ogee ola wils ,5iS cls PSIORI Jow ST
i85 18 Sl 3550 3B ogee JSB 5« S doyd e & Cewgy S o B2 )d (iR

Al plol 9009 i SAS (Ver.9.1 2002-2003, SAS Institute, Cary, NC, USA) 138le ;5 5l oolazwl b laosls (54151
A s Bo 70 a0 SOl glaels wiz ygejl 5l eslazul b aosls . Sls

™
00,5 aild S5 woy0
S 55 oyl gl g ol )0 eolaiwl 0590 00,5 sladils a5 oy lis 00,8 sladils S5 a0 b gy p s
PPN L (55 Gl oS g Gercheh [0 7 AZIY - L oo )8 dils (S50 o0 (o s il (gl sme OS]
O Jgoz) o sanlive Siad 00,5 als

Asdlas 8590 3303 slaed, 00 5 sladily F55 sy (1 Slhe =) Joux
Table 1. The means of pollen grains germination in studied hazelnut cultivars.
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Fig. 1. Phenology diagram of male (blue) and female (red) flowers of hazelnut cultivars.
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Table 2. The mean comparison of pollen grains effects on nut and kernel characteristics of studied hazelnut cultivars.

0920 ()39 P 039 e oS S5 doyd . ; s Job o
- ) R o Nut Kernel Kernel Blankness Nuﬁeﬁﬁlt = 'Jd Kernel - ’Jd
03,5 dils mlie Fruit set weight wieght percent percent g Nut width lenght Kernel diameter
Pollen grain sources %) @ © %) %) (mm) (mm) (mm) (mm)
82.66b" 2.53b 1.12¢ 44.2b 20.68b 22.2a 21.8a 19.56a 18.5a
Pashmineh
s 87.51a 3.04a 1.48a 48.69a 13.94d 23.36a 21.76a 20.85a 18.72a
Gercheh
St
83.03b 2.44b 1.22b 45.38b 16.48c 21.43a 21.83a 19.68a 18.62a
Shastak
Sidles 5> 39 25¢ 1.27c 0.22d 26.2¢c 85.63a 19.47a 18.55a 15.5b 6.65b
Selfing

"Means followed by different letters in each column indicate significant differences by Duncan test at 5 % probability.
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Table 3. The mean interaction effects of pollinizer and maternal cultivars on nut and kernel characteristics of studied hazelnut cultivars.

ogae JSES o j0 egee ()9 059 Fhe do)d SS9 oy ogae Jsbo ogr0 ylab e Job Sre ko
10,5 slans, ol slaps, Fruit set Nut Kernel Kernel Blankness Nut lenght Nut Kernel Kernel
Pollinizer cultivars Maternal cultivars 0 weight weight percent percent (mm) diameter lenght diameter
(€3] (€3] (B} &) (mm) (mm) (mm)
. S 82.66b" 3.23a 1.45a 44 .8bc 25.36b 28.54.2a 25.83a 19.56a 18.5a
Fertilede coutard
Pashmineh Ro;;d 83.51b 2.42b 1.12b 46.29b 18.75¢ 22.76b 20.56b 17.85ab 14.72a
okl 8
pREl o 86.03a 2.33b 1.02b 47.78a 16.82d 21.83b 20.48b 16.68b 14.65a
Gerd Eshkvarat
. S 2 85.62a 3.57a 1.68a 47.07ab 21.68b 29.2a 26.8a 19.56a 18.5a
Fertilede coutard
a2 w9 87.53a 2.64b 1.28b 48.85a 16.94d 29.36a 26.76a 20.85a 16.72a
Gercheh Round
okl 5
o128 83.00b 2.46b 1.15b 46.7b 18.48¢ 24.43b 21.63b 16.68ab 15.62a
Gerd Eshkvarat
. S 80.35¢ 3.15a 1.35a 42.8b 23.75b 23.2b 21.8b 17.56ab 18.5a
Fertilede coutard
s *9) 82.51b 2.40b 1.10b 45.8b 19.65¢ 21.36b 20.76b 20.85a 18.72a
Shastak Round
okl o8
pil e 83.03b 2.28b 1.0b  47.78a 17.15d 21.43b 20.63b 19.68a 18.62a
Gerd Eshkvarat
. SR 30.25d 1.57¢ 0.22¢ 22.2d 85.63a 16.67¢ 14.55¢ 9.75¢ 8.65b
Fertilede cuotard
sLidlos $045 ;
(SESho, o> . 27 25¢ 0.98d 0.18¢ 18.3d 85.63a 14.48¢ 13.75¢ 7.5¢ 6.52b
Selfing Round
okl o5
ol 28 25 25e 1.10c 0.25¢ 22.7d 83.63a 14.50c 13.80c 10.46¢ 8.78b
Gerd Eshkvarat

fMeans followed by different letters in each column indicate significant differences by Duncan test at 5 % probability.
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Research article

Effect of Pollen Sources on Nut Characteristics of Some Hazelnut
(Corylus avellana) Cultivars in East of Guilan Province

D. Javadi Mojaddad and E. Abedi Gheshlaghi'* .

Pollination is very important for achieving an economical production in hazelnuts. This
study was conducted as a factorial randomized complete block design with three replications.
In this study, the effects of three pollinizers (Pashmineh, Gercheh and Shastak) on nut and
kernel characteristics of some hazelnut cultivars (Rounde, Fertilede coutard and
Gerdeshkvarat) were investigated. The results of the flowering phenology showed that all
cultivars were protanderious. The time of the male flowers opening in Ronde and Fertilede
coutard was from early January to late January and in Gerd Eshkvarat was from mid-January
to late January. The opening time of the female flower was variable from mid-January in Ronde
to late February in Fertilede coutard .The results showed that the quantitative traits of nut and
kernel were strongly influenced by pollen sources. Using stronger and more viable pollen
grains of Gercheh pollinizer, the heaviest nut and kernels, the highest percentage of kernel
production, and the lowest percentage of blankness kernels were 3.64, 1.48, 48.69, and 13.94,
respectively. However, using Shastak pollen grains, the weight of the nut and kernel was
decreased by 2.44 % and 1.22 %, respectively, and the blankness percentage of kernel was
increased by 26.48 %. The amount of blankness increased dramatically to 87.51 % in self-
pollination and nut and kernel weight significantly reduced to 1.27 and 0.22 g, respectively. In
general, pollen grain had effects on some fruit characteristics such as nut and kernel weight,
percentage of blankness and kernel production, and pollen grain had no significant effect on
nut and kernel shape. The highest overlap of male flowers opening in pollenizer genotypes with
female flowers of Rounde, Fertilede coutard, and Gerdeshkvarat was observed in Gercheh.
Keywords: Compatabitity, Dichogamy, Fruit set, Nut, Pollination.
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