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Effect of Pollen Sources on Nut Characteristics of Some Hazelnut
(Corylus avellana) Cultivars in East of Guilan Province
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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.
1§98 slapdy (5a)3) 03le 5 (2 5 sl S 39558 oSl -) U

oS wole

5 035 poaiiet S S S3slsid Bl I ) 050 slaed (eled a5 ol i IS s3slsid slaom p slaams
anlice 559055 ol,5Ls 5 S5 sbolan S5 Sslie S iy b oo Fals b, 5 (ioyild) 5 S o Jb oloj
A o pdy Gley g oot SISl B 60 Lalsl 5l anlllas 5 )90 slagd) j3 0o, Sails () 9 b sk £955 Ole 098 o0
O JS8) clols aalol aaawl ol 4o (2ol b (g0 >l ans

b oo Lanlsl 5l lagBol5 5 laed; andy 5l 5395 05,5 slaails (335 5 bagsils (ads hisb Gloy ©l)sSls 575 &g o
Gy Oley e Bl g lagd; 4k Sl 5 ps ety po b8l Bt aadul Jol atia B g3 S5l ST (2 0dy 5 et )
OV JSs) &8,5 & g0 dial bl B cpogs Lawlgl IS 5 530 lej 9 (60 3l 00 Sails
G j30 3 0ga0 G S5 59 03,5 &I I gvazyi

295 b (S veyd 5 6 2oyd Ghe g ogee (g wle je g ose ST 3l (B el Al bl
00 Fails £ 13l 3 e olagl gz g ol b asolad lis Sglas ogpe SS9 olasl Lol ol ylis jlo cxe glas oo Sl £o5 4y
(Y Jgoz) <85 )18
e 030 JuSiS a0y

5 aSgyebay ol lid ghlo cxe Dglay ouls plxil o BNy oge JoSid doyo do (1Sl dslie bl y
Aoy oy e ad oolatwl YU (S50 &8l Gercheh oo Sails 51 (B (o a5 Jloj 00,5 oo ounlin ¥ 5V sl o
b diaiy 00,5 ails 3l Jol> sla B j0 00,5 o caaline ¥ Jgaz )0 a5 559k len 00,5 Lol> (L AV/DY) ogre oles
15 oomlice 7 AVIOY oo S5 (pp ey gy b B 10 5 API T ogme St lid duoyd oppyiny 555300 5

Botandeuos - )

Yya


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

[ Downloaded from journal-irshs.ir on 2026-01-29 |

[ DOR: 20.1001.1.16807154.1399.21.3.10.8 ]

Did swle 5 ouzo s0ls>

G simn il @l 00,8 sladils ool byl als ol 4 b B0 den 10 ogae JoSis do o Slidlos Sogs cdl>
(Y Jgaz) wisls (las (oo ogee Jo525 59,

B 3o 9 0940 (339

oS Sloj v Sglite slagyzs b (larie 5 ogee shIs 00 Fails £95 4 4z i b 550k Sl o Siloe anolie (lul
a8 sley Ll ecdly (il VITA o ¥/ F & iy 4y g 0l slapd) ;o 350 5 0gue (339 &b oolaiw! Gercheh oo Sasls

VIEY g VIOY a2 a5 4 ogee (39 3 ol (lis (L2805 jo i 5 090 (339 9 ooliin] Stadh 5 arpety o0 005 g0
sl o pme Gl Sladles Soes 4y s (S e j0 Lol ca; 5,5 VIV g VY @ 55 530 ()59 9 8l ralS o S
Srogs oo ploul sla BNy 0 5 B0gr (39 o yien slyle Gercheh oo 3 wls 5l ol sboogs Liogh oyl o
S St b L3 B ) ol slaogas 5 (o5 VIOV) (5 Gercheh oo 5 als by Jusp 50 51 Jol>
5 2,5 VOV o5 (39 S L oo Fails (5,5 5Luliogs 5 mdli pae Jdo &y gladlos Fog> > 0 wivg (0,5 Y/10)
) ol slaosre s 3 il Cialsil VIFA 5 ¥/ F o caip & s 55 lishes L o5 5 0,5 <Y 5ie s
(Y Jg92) Bad (saipainds 05,5 a4y o BN
o doyd

Sl 5 Ay Sl ke 0o ys b5 51 ciliis (sl B0 51 ol slbogee (T J502) oSl i by
53,5 on oalia (F Jyaz) iady slail (eSin Amglie Jir 55 455 sbolad 351 3 sine 53 sl Blod
s, sroges o (FA/FA) jae duoyo o ien sl Gercheh oo ,8 dilo b ool ploxil sla B 51 Jol> slapd, slrogas
25355 (FOITA) 550 o0 (3 S (glilo Stiads 00 5 wlo b oas slexil glo SN 51 ol

L Jeiyd o B )0 jae auo )0 o iaS g ols lis jlo gixe Sgley alises 00,5 slaails b 3,8 (B j0 350 doye
Oty s odlie (FAIAD) 330 duoyo oy yiew Gercheh oo )3 alo b &g s sl B jo aub svalie (FY/A) St
Aoy Sladlos Fogs e )0 .ol caslive dipouiy 00 S dils b ool ploxil la B ;o (FYIVA) &l jsSals 55 550 auspo
Bl lid gauads Hlaws el diwg 4 Cad jie
S )0

Solis v b s g 9 S oo Ll iz sla B ol sleoges oY Jsaz) o Silee s lio bl
o oolawl Gereheh 65,5 ails 51 as Sloj 4 (5y5b 4 .09 o cixe 7 O haws 10 5 (g Lol Ll 5l glas oyl 5 auils
03,5 g0 jlaS o awmw, (VY/AYF) due 4y g il Jlo sxe malS (AQFY) Slidlos Sogs cl> 4y Cond (S do o
oddline VPIFA Siads glp g VPN dioiin lp s cad iy (e duo 0 s oolitul Siad ¢ diady S )50 0dind
el slaoge 00,5 0 ssalive (7 Jouz) iSenn slajil lageSls alie Jouzr )0 &S5 5bplon a0 S
(Jui 8 (W o 5y a5 Widgs (Gire 0 oy yeS gl als eolaul o0 8 olgie 4y Gercheh oyl jo a5 Sla B
shls Jol> slrogas o ool Sciad 00,5 5l aS Jloj 9 99: 7 YAITA 5 V#/AF Y V/PA Gercheh | ol 6Sils )5 4 034,
slaails b J5 8 G Gla B 4 by e rtee on i 485 Syg0 (S50 v VAITA (e doyd G it
L Wgy o 50 Ao yo (S g al odalice 1 YYIVD o YVPA FYIVE 55 & Sial ¢ Gercheh oy o0 5
ol lid gyl g BB g Ll bl 51 @ aSils )3 9 Wig) e (S g oy ol saslie (V#/AY) Gercheh o )5 asls
e o ol mals LAYAY & L YPISA 1) gise o olzee Gercheh 00,8 wls woals plxl slo SW plos o
ol Hlas Gl AMEY 4 VWIAY 5l gixe o duoye Slidlos Sogs
G o g ogao Sl

Lol caid )18 05 Sails b 13 S5 el (3013 jio g ogwe olul a8 ols Lis (F Joaz) Laosls (sl pSiloe dunslie
00,5 95 dy S 0300 Jobo ol oolawl Gercheh 00,8 ails 51 aS Sloj .0gu o sme (5 el Ll 5l oy colive BN
Sy o sk YYIVE 4 YAEY o YYIV 5l s s g ol lis iulidl Siad g dieiy oumo

Y.


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

[ Downloaded from journal-irshs.ir on 2026-01-29 |

[ DOR: 20.1001.1.16807154.1399.21.3.10.8 ]

o}:._o;ﬁ;';é d[‘z’u—fj’})/o-’/ 59 ""f”d"‘/"ét‘":‘o"")ﬂ

Addllae 5,90 3935 slapd; jae 5 050 Sla Sy 59, 03,54 1 eSilee annlia -V Jgor
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.

o JSCET do )3 0gee 09 P 039 e do s S vy oge Jsbo ogeo yhad e Job o ylad
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)
. o7 82.66b" 3.23a 1.45a 44.8bc 25.36b 28.54.2a 25.83a 19.56a 18.5a
Fertilede coutard
Pashmineh R % d 83.51b 2.42b 1.12b 46.29b 18.75¢ 22.76b 20.56b 17.85ab 14.72a
oun
ARSI 4
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
Syl 0,8
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
Siad Xy,
82.51b 2.40b 1.10b 45.8b 19.65c¢ 21.36b 20.76b 20.85a 18.72a
Shastak Round
el 8,8
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 ;
FTe05 0> . 27 25¢ 0.98d 0.18¢ 18.3d 85.63a 14.48¢ 13.75¢ 7.5¢ 6.52b
Selfing Round
Syl 8,8
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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