Iranian Society for

Horticultural Science
ol lEl pole Heani!

OFY) 00 B FAY sloamio Fo)loass YO al ol SLEL 0ysid 5 pole aloee

P61 31 B 20357 354l 3 500655 Oure g Lo il g (5380990 i
W 0 gm00lls nd y g (Pyrus serotina Rehd) @QMT W vyl 9 v 999)

(Pyrus communis L.) Sbg,f

The Study on the Pollen Morphology and the Effect of Temperature and
Storage Period on Pollen Germination of the Early and Mid-maturing
Asian Pear (Pyrus serotina Rehd.) and European Pear (Pyrus communis L.)
cv. Shahmiveh’

* il pbl aln 90,5 suslg anbld

Ol eyt S5 olRzils (65,9l ouSiils o SLely swdige 5 pole 0g,F
(arzani_k@modares.ac.ir) :sg xS Cons ¢ Jgtums 00imn 6™
VEYIOITY s 5 pmdy Gl VE- V) Y0 sl o Gl

oS>

D55 0Bl 5 ) it 3 o9mm 5 (slagly e, S 51 lipabl s3l5ias s 13,5 Gt Vs (5 g
3980 smir 9 SNl 2 65 ey g Los Sl gy Ban byl ragy el 53k Carmal (1)1 oge
Sl ogenols o8, b abl (D y0len 5 505095 P 5l (P 1405500950 5 15T e Tl e Sl 00,5 il
Py Seo 5l ooliial b oo 5 ails (559l98 )90 Dloogas (owyp b el pB)l Gl By9n 9 Cblis )3 piiey oslinl
b8 jeme )0 wo s S Jlixl mhaw )3 )l cme Dl w0 S plnil ISSY s (Bola SLls T B s Syl
VOIAY 5| o pyoen sl sl s 13 (L5 I8 e S 5528,5,8 5 5 bal2 e s s (B ol p5ous (P)
S SaS Al alolis a4y Wiy s 5 01 seite yies S FONFA B YOAF 51 Llsiad jsme Jsb 5 yios,See YYIVV s
a0 =Y g VP slos dws ;0 5,000 ol VY A & Y 5l o aBislel Ll i 50 00,5 sla ails Sjaler uimmen
Wil g 28l (pals )ls e job @ lajles salod (Siailem o) (oIS oy Rl L a7 ol (Las ogenndes
slos @ Cuni 1y 095 Sloowsj oS (5 jsbas 09 jh0 L*-’)“-’ RT) U1 lod jlowd Coxi 00,5 Salez woys (6l obo
KS6 o3, 5 Jlxon slos ;0 (AV/-A) Siailex do o o i LKS9 (3, caiols cows 5l g j (wgmnds a0 F 4 -V
5 3 KSTEKSI3 a3l g wsls lis |y o9 Sle 0diy ((uwgambo 450 =V) 1558 sleo o giaile> doys AVYO L
S g Dl £ 6,55 goliar Slaal 6l Glgi oo cnlpli szl 1) (Giallem do s G ity Gegredis 4250 T sl
g5 ol KS7 s KS13 KS6 KS9 o8| 5l coims o JF cilizes slaiyle; ,o a8 bl s

SEM (0551 55501 c08,8 ails (6,100 ¢ oloas] IS oo golS sl03lg

.

4000

ogdle el mudly 5 J3LS 5 s3l5a slaasliy (LS al33l elS (S wlie S e sl e s )ll 005 5l bl

[ Downloaded from journal-irshs.ir on 2025-11-18 ]


http://journal-irshs.ir/article-1-691-fa.html

[ Downloaded from journal-irshs.ir on 2025-11-18 ]

sl g 4in50,5 s>y

5Ll 5 5955 musilSa 5110 Y L] (IE B 51 S 08 ol 8] a5 5Lub 095 il (5110 45T (5 l50
Sy ccwlbe ladlos 3 5l oolainl 5 S5e Slidlos I a4 axg5 g )low gL Co pow ,o (Arzani et al., 2005) auib oo
L 4.'>5.v 45 w‘ k_;‘)'lf 090 J.Jﬁ.' 6‘,) &JJS \b‘u\.»gj gSJ @u‘c\))f U"‘)"L"’ w‘ )‘0)5.’;).3 u...o.ib‘ )‘ 4—*—*-@# J&.am s.\...]y
ogmo L, (g )l gl gladlos,S 5l liedsl o (Mol Jlaisl s I slaasls Sae SYsb (5,Baike 5 cuslin gjaile>
Slaal gl o5gas (olo Y-T)  Slidlos )5 0,90 10 00,5 ails (6,105 J8las> iz o (Arzani, 2020) aib oo Coonl Hl>
Sl asrs g Jolse 51 S5 oo w00 )5 sla dils (6,10gS5 o sl Dglaie colaiulo jge £935 5 aieS (6,l0pSS Loyl s o
slalos jo (lals 51 alises glgil 00,3 ails (6,lagSS a5 Wlosls las by jipgsy .o )\,\f).;.,b 03,5 sl g gleoniy oS
o238 (6,105 sl (pmeliaibae ol (gliie (6,)lagSS loj ae ;0 wgmdw 4z 0 F g e Ve oA wibe b
IS5 Lol ol LS 00 )5 (6,l0eSS gl (cowlio Glod (IS jobay ugaudis ax 0 -Ae 4 wilosls ylis Olalllas .aiS o
D95 50 0315 ez 5 LS ey )5 5l Cblis (gl (o) Hskaie 4 g Ddeails (6 IS sl gl az 50 AL slos o
Conl y calin Gugmades 420 F glos ;0 00,5 sla ails BueolisS (6,lS (Mol sladsly o (s gew
Sl Glsreds ailgs co &5)ls a5 egiie g o> gsl-“g;'}?.s Jdo 4008 slaasls o 8y 51 .(Aldahadha et al., 2020)
aibe Glao wlal 083 slaails aSs gl (Ghazaeian, 2003) &,5 1,8 colatwl 0)90 (00 gandab o0 ege
ls (59198590 Sla S 59y 2 ook ploxl slo (raghy Wigd o (amadib ojlul g JSS ()l (el o )l00 ($39)58 50
o «(Fogle, 1977) oLl ol (DS « Jdis « gl a1 o glas [Lsle 5 S ojlail oo 35T (565 aisle 00,5
«(Ahmadi et al., 2001) &LS ,0 «(Marasali et al., 2005) ,55! « (Mortazavi et al., 2010) L ,> (Marcucci et al., 1984)
Alosges i |38 | (Javady & Arzani, 2001) s 5 ¢ (Ghazaeian, 2003) u;a.l.:..ui & (Arzani et al., 2005) 5]13))'
Sy aal) 03,5 Sleoss) 5 (Siailez o5 5 03,5 Ails (3905890 o Sy (e a5 Ol (i aallhae (paiz a2 ogdle
ogan LB 0 (B ogun 4O coge (i 4 Sl ueliadbge Slidles 5 gl sLi i G 00,5 il 005 Crizren 3,l0
¢ 00,5 5,50 ;0 g0k Olalllas jladme (Coadl (pl 4y axgi b aS 0)ls Mol lonsly yiol3dl yioren ¢ (Arzani, 2020)
Sl o g, 9 00,5 aile oSy awxid ((Arzani et al., 2005) S xSl GeSiws ;S 5l oolainl b cwlidion 5 aiile
Althiab-Almasaud ) ilesls plosl 03,5 gl oy Job ;0 o1 b bass jo aulats 5 JUSw JWsl « (Kumari et al., 2022) 03,5
bl D Glagl o Sladles 5 50 il oo ) lubogs puilSe lls olaw] M canl ond )5 (et al., 2021
Sails 0 wyiws j (@S 0y90 Slojed (yisren (Arzani ef al., 2005) ol daly> sasi Jaaze (ioli8l o ge
@4 b nlpl ol (6900 ogee Wy Cadge Cpizen AS 4 008 JUl sl Bk (bS50 352 9 5L 008
SLosiep syl D ogoelds 13, 5 bl (D oyl 5 005095 B e 2] 5l 5 (ef b Lai Sl
(Vahedi-Gerdevisheh & Arzani, 2021) wisgs lojed o2 b pl)l 51 >0 50 5 sles oy (Jg conl oo 5155 oo
Lo )_..:b)_, S )55 g &S Sl 5l g Sladles 5 Sldes j0 Juged gl 00,5 ails (5,000 sy sl aizen g
Sl oo 3 Sleowsy p gles Ll s ).uLs oy dndllas ol 5l Buw wancd oyiws j0 005 dils Dok Ve 0,53
KSIT KS10 KS7 (bl (oI5 5355 )] (sl (oIS 05000l 03, (555058 ,50 syt 5 00,5 Doa 3Vsbo (5,0

28 el (351 S9N (2 g Lol (gl e

Pyrus serotina Rehd. -\

FAA


http://journal-irshs.ir/article-1-691-fa.html

[ Downloaded from journal-irshs.ir on 2025-11-18 ]

(VFF) D+ b FAY sloamio F o)l 1D als sl GLEL ;58 5 psle alze

Lvgy 9990
LS 0ol g axdlao Jxo
S O S eskeS VO 45 ably oo S o2 (63,5laS saSiils SLEL pale 05,5 ctagh £L 5 65,5 sladils
Ve BT 2l sle Jlo 5o oo haw 5l e VIRJA glis,l g YOFI® SLdlis (5,e DV1R° Lldlax Jsb L
w).v oli.,....lo 6))9Lu5 OJS.M...“\J LS’L&[) ‘asl.c 05; 65]9.954 bliw.al.o)—‘ )\b u“"bjj" U"‘ L_SwaJLA)] M‘o‘ 9 KW 6)3]é’°:>
S el (Saio ol 55 (SEM) (v (5951 5Sng;Sie 5l 00,5 slaails (535l58 90 o (Sl reiaren 5 oye
3, 5 KS14 <KS13 KS11 ¢KS10 ¢KS9 ¢ KSTKS6 Jolis iwgin ol ;o asdllas 5,50 low] M al5,) 0 ool

RURRTY) LS{L;”‘ Lg’)lf owou

00,5 5i3lanz 9 b a5Ll (40,5 Ayl

J5bds Wiy caslio 5 IS S ailsz (gl a5 a5l goluws dla IS oyt 4zblS 51 B Suke 00,8 ails s ylanz g
oailingy idgs ot oslel i3 31 45 (alies sloojll b olbdansS aloasg 4 5 i liil pl5,] 51 AlaS 2 gl bols
Jo jsba oS ()1 jo a5 (slal> o) ' G558 Db b USs (b Al se Sl 0 Sl 4 61 1 elaST e (sl 5 wiad
V¥ Gow 4 9 (Kaufmane & Rumpunen, 2002) s5aus lox L350 51 siogy (axiils H18 SSs asbinl ,0 5 009 ool

B WS (5 sleez 85 b oo, s g aSE bl o) oo 55 S50 o olftlesl Gl sles po sl FA L
B O elws o aado Ve Do 4 005 slaaily ud Sl lecebl jelateds caslsl jo 09 (6 T el (Sodll
355 51,8 oolatwls g0 B o (6)lagSS aus 00 swigw Vo Jlg JB318 50 03, o slves I e a8 3

b 63,5 (yile ousj

slsg, ;0 00,5 ails faile 0us; ialesl plodil ol imghs ;0 .ad yund aBiglej] Siails> 5l eolatul b oo )5 aile 003
3,55 i Sl SLEL pole 055 (S5ls0s olitalejl (basi 5 UgyS gy (ol 9975 Jedo & b S (3 5L &yl
39 9 X 0 (6l wgmdis a0 F glos jo 4 Lo g0 axlllas 3,90 plB ) 00 ) ails L;)Jéo.? 3l om0l g0 ol b
0355 (5l

a0 1) Jn (ugando 4z 0 YYEY) U1 oo 16 )l slos aw )0 g 10 00,5 sladiges « oM o3, ;2 Iy
Lyl 5o 038 Sl ol 5 Wad )l atie by Sae lp (ugmede 4250 V) B s (Gegeades
]:.)Li U ol gy 9 Sod (i85 Jdu (361 (6)laeSs sloo 0 a6l 51 plas™ o gl ol VY 50 &8 oY 5l o oo o]
205 atie 03,5 Al (Siailex (e 555 2 IS les 5 5 )ISS Due

Balloon stage -\

fAQ


http://journal-irshs.ir/article-1-691-fa.html

[ Downloaded from journal-irshs.ir on 2025-11-18 ]

il s 50, s>y

hslsosy oialesl ;o ool Laylps 10 o500l 03) 2lyg)l (D 5 (el (D )0l 5 (25095 pBl 00,5 ails cuts ) IS
(\f’ SEAVARD) e S i olKisls ‘5>L.CL; '9915 05;

Fig. 1. Pollen grain culture of early and mid-maturing Asian Pear and European Pear Cultivar ‘Shahmiveh’ in
sterile conditions at the pomology laboratory of the Horticultural Sciences Department, Tarbiat Modares
University (30/05/2021)
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Fig. 2. Pollen grain coating using the sputter coater device on early and mid-maturing Asian Pear and European

Pear Cultivar "Shahmiveh’ with gold in the electron microscopy laboratory of Amirkabir University
(27/04/2022
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Fig. 3. Morphological study of pollen grains of early and mid-maturing Asian Pear and European Pear Cultivars
‘Shahmiveh’ using scanning electron microscopy (SEM) at Amir Kabir University (27/04/2022).
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Table 1. Comparison of the mean dimensions and characteristics of pollen grains of early and mid-maturing Asian
Pear and European Pear Cultivars “Shahmiveh”.

L ke sk e st St ()98 e (Sl
5 (P/E) cos . ©) oy S Jobo
w2 (um) . Equatorial G (urn)‘ Length

Cultivars . Polar axis . Recess Protrusion
Ratio p/e um) axis f A fuITOW

|88 um) Urrow Urrow

KS6 1.85bc 22.72a 42.06ac 0.28b 0.24c¢ 32.23b
KS7 1.73bc 22.37a 38.57dc 0.20cd 0.10e 33.83b
KS9 2.10b 21.59a 45.27a 0.27bc 0.19d 33.95b
KS10 1.81bc 23.58a 42.52a 0.38a 0.28b 34.38b
KS11 1.51c¢ 23.77a 35.86d 0.12de 0.36a 27.69¢
KS13 1.83bc 22.99a 41.90ac 0.41a 0.22cd 32.17b
KS14 1.97b 23.08a 45.39a 0.12de 0.26bc 39.42a
ogoolls 2.55a 15.82b 39.73¢ 0.09¢ 0.19d 32.45b

el loline BB pae 31 Lid et 2 10 S i Bg >

Common letters in each column indicate non-significant differences.
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Fig.4. Pollen grain morphology (left x2000, middle x2500) and exine pattern (right x20000) of early and mid-
maturing Asian Pear and European Pear Cultivars ‘Shahmiveh’ including KS7(A), KS9 (B), KS10 (C),
KS11 (D), KS13 (E), KS14 (F), *Shahmiveh’ (J), KS6 (H).
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Table 2. Germination percentage of pollen grains of early and mid-maturing Asian Pear and European Pear
Cultivars "Shahmiveh’ after 2 months at 4°C.

Si8lsz do ) Bl
Germination (%) Cultivars
96.98a KS7
85.78¢ KS6
93.66ab KS9
86.56¢ KS10
91.69abc KS11
95.75a KS13
78.43d KS14
88.23bc Shahmiveh

ol o gime WS pae 5l lis giw o 50 S e By >
The common letters in each column indicate no significant difference in meaning.
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Table 3. The effect of different temperatures and storage durations on pollen germination in laboratory conditions
for some early and mid-maturing Asian Pear (Pyrus serotina Rehd.) and European Pear (Shahmiveh)

cultivars.
EI B Seal
treatments ,P ), Sl %)é
Germination of cultivars (%)
sl
CiS ol g
o™ S)laS Shahmiveh =~ KS14  KS13  KSl11 KS10 KS9 KS7 KS6
Culture time Storage
temperature
x 3 SR 8.17f 9.58g 66.75d 9.58g  4.67h 7.00gh 15.83f 81.25¢
Je 3.58g 13.50f 78.75¢ 11.67fg 10.25g 87.08c 51.88¢c 62.92f
Lo 0.25h 0.92h  0.00e 0.00h 0.001 0.001 0.00g  0.00g
fg BT 20.42¢ 17.58e 76.25¢ 13.67f 25.33f 9.67g 19.88d 82.67c
Je 23.17d 25.17d  79.00c  20.50e 45.63¢ 90.33b 57.92b 67.08e
L 0.50h 3.33h  0.00e 0.00h  2.42hi  0.58i 0.17g  0.25g
3; oRA 36.17c 29.67c  79.00c 25.00d 30.00e 24.33e 22.88d 86.67b
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Fig.5. The effect of different temperatures and storage durations on pollen germination in laboratory conditions
for some early and mid-maturing Asian Pear (Pyrus serotina Rehd.) and European Pear (Shahmiveh)
cultivars (Fig. A at 24°C), (Fig. B at 4°C), (Fig. C at -20°C)
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The Study on the Pollen Morphology and the Effect of Temperature and
Storage Period on Pollen Germination of the Early and Mid-maturing
Asian Pear (Pyrus serotina Rehd.) and European Pear (Pyrus communis L.)
cv. ‘Shahmiveh’
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Pomology MSc. Graduated Student and Professor of Pomology respectively, Department of Horticultural
Science, Tarbiat Modares University (TMU), Tehran, Iran
*Corresponding Author, Email: (arzani_k@modares.ac.ir)

The long-term preservation of pollen is very important for breeding purposes, ensuring the
pollination of fruit tree orchards, and germplasm exchange. Therefore, the purpose of this
research was to investigate the morphology of pollen grains, and the effect of temperature and
duration of storage on the survival and germination of some Asian and European pear cultivars
pollen also was explored. Morphological characteristics of pollen grains were examined using
scanning electron microscopy in a completely randomized design with 3 replications, showing
significant differences at a one percent probability level in the polar axis (P), equatorial axis
(E), furrow length, ridge width, and furrow depression between cultivars. The changes in the
polar axis length ranged from 15.82 to 23.77 micrometers, and the equatorial axis length ranged
from 35.86 to 45.39 micrometers, which can help identify cultivars. Moreover, the germination
of mature pollen grains under laboratory conditions after 3, 6, 9, and 12 months of storage at
three temperatures of 24°C, 4°C, and -20°C showed that with increasing storage time, the
germination percentage of all treatments significantly decreased. The percentage of pollen
germination after 12 months of storage under room temperature treatment was almost zero, and
they lost their viability faster than at -20°C and 4°C, the cultivar KS9 had the highest
germination percentage (87.08) at refrigerator temperature, followed by cultivar KS6 with a
germination percentage of 81.25 at freezer temperature (-20°C), and cultivars KS13 and KS7
also had the highest germination percentage at 4°C. Therefore, for breeding purposes,
germplasm preservation and hybridization between varieties flowering at different times of the
year, KS9, KS6, KS13, and KS7 varieties can be used.

Keywords: Asian pear, Exin pattern, Pollen grain storage, SEM, Viability.
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