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Abstract. Pollen grains of 7 species of the genus Rubus L. were investigated using light microscopy (LM) and scanning
electron microscopy (SEM). 14 different pollen characters were described, illustrated and compared in the present st-
udy. All pollen grains were monad, tricolporate, radially symmetrical, isopolar, and medium in size. As for pollen sh-
ape, 3 forms were recognized in the same specimens: prolate, perprolate and prolate-spheroidal. Endopore was located
in the middle of colpi. The sculpture of the grains was confirmed to have striate pattern. The size of perforation and the
orientation of the muri were compared and appeared to indicate the differences between the species. R.caesius, R. disc-
olor, R. dolichocarpus and R. hirtus appear to have steriate-scabrate sculpture; in contrast, R. hyrcanus Juz., R. persicus
Boiss. and R. sanctus Schreber. appear to have meandrical and fingerprint-like sculpture. Perforations are of two types.
They are either large or often extending to tectal ridges or minute holes. Characters of pollen grains were proved their
usefulness for separating taxa at the specific level. It seems that there is a link between the diversity of pollens and the
vegetation habitats.

Keywords. exine, ectocolpi, pollen, finger prints pattern, polar axis, electron microscopy
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A: polar view, B: equatorial view, P: length of polar axis, E: length of equatorial axis, Ap: aperture, Br: bridge.

Azes striate s, b Ll ol pbe Sl 55 (G3
LT Shls b ol 3 5 5k5 Koten 51 S, dols
Wl oy Sn IRV 5 8Tl b 85 5 0 dblia b b
J51s 53 Iy dmes S5l 5 slagils 18l b shs 5 WS, Al

.}ﬁ@a.\kuwh)‘.:&

C
5 #lad O b iy sy p 3550 835 slaails el

5 Sl ul.?-f..lf E:Jf sbadls Jil’ Ll gddte— Hliaw
C3os 4 s Rubus 3, 5 0l d8 Clyps (A3 Slallas
& 45 L (Reitsma, 1966; Eide, 1981) a5« 4l
ab o3 S slagls Pl (G nl 53 43 Splonil (sla o
YP-YF) Low e 55100 glyls (Erdtman, 1943) iuaal
35 G sl 3 31 Y peme (JSKE a1 s (09, Seo
i sgme Jsb o by ol b 5 a8 S an B s
Gl 53 VNE VY (PIE) il s gme Jib @
JSe SEM s VFe Y0 5 LM Gy bl S5 S
prolate | (1943) Erdtman (uuaib b Wes S
sl s ©lyls 5o ldaw .Ul slae perprolate U spheroidal
om 03 R Cales dies baold o 53 lgtal e
55gdoes 55 5 Sl 0315 OIS Sl Sl Calidee Lok S
e Dl 51 S o S o S e S V-V

Dysod ok ol s s ‘M(‘}:?K}}‘)’gﬁ‘ﬁ.
5 Sl oS Kiden 1 byl Mol lasl 51T 5
3 oS /0 oSl i L eSS 5 68 ke sl
R ol bghs 5, L oow JsIS gl a8
o e Sy b (CL-C3 oY ) dolichocarpus
b plad 3 la«8, . tza scabrate-striate Caiie Ll
shls rf bobs Aol Llasl 20T Job jsoa b
P LRI VAL g0 JUA - PSP R i
o e Sl T o b S 55, IS ol
Cntin b glesls Llsee (D1-D3 oY |S2) R, hirtus & 8
@35> by Jsb 5T L wa, .ol scabrate-striate
e Sike b o8 Bl lls sbj Aol 5 s
Rl g So/0F Jab Koo by &S 87 Bolio 5 09 SCeo
striate Lbswe SLs5 iyl (BE1-E3 v &) hyrcanus
LS5 bl (glyls 3L aols 5 Job T L S, ol
Y il b S S bl 5 g Sn t/PA B SSL
gl S5 s IS W6 w55 5 Sl e S
el striate ,lsls (F1-F3 ¥ JS2) R. persicus =
LT hls biand plas s 55k Sen 1 e, Ul
Vv s o Sie b o5 Bl 5 a5 g Bl b o Jb
5 el IS Glawls 36 bshast 5 Sy ool a5 Seo
Gl- v JS2) R, sanctus s .5 5é oo sdalin bayls Jsls s


http://dx.doi.org/10.21859/acadpub.nbr.4.1.9
https://dor.isc.ac/dor/20.1001.1.24236330.1396.4.1.2.3
https://nbr.khu.ac.ir/article-1-2869-en.html

[ Downloaded from nbr.khu.ac.ir on 2025-12-12 ]

[ DOR: 20.1001.1.24236330.1396.4.1.2.3 ]

[ DOI: 10.21859/acadpub.nbr.4.1.9]

14/1¢

Kasalkhe et al. Pollen morphology of Rubus L. Sl 83 s 83,5 sl ) .o S g asdlS

(XY ) LMD ods 3 gl 53 8 (slawils =) IS 4ol

Fig. 1. Acetolyzed pollen grains (LM) (x100).
R ks wsD2 ¢ izl b5 D1 R dolichocarpus s 45 C2 ¢ ) gl 255 C1 R. discolor ( s 5 o) sl 45 B2y Bl R. caesius s 155:A3 () sl 15:A2
R. sanctus s &5 G2 ¢yl sl 45 G R, persicus s 45 F2 gl s F1 R hyreanus s 45 B2 ) gl &5 E1 hirtus

A2: equatorial view, A3: polar view- R.caesius; B1: equatorial view, B2: polar view- R. discolor; C1: equatorial view, C2: Polar view- R.
dolichocarpus; D1: equatorial view, D2: polar view- R. hirtus; E1: equatorial view, E2: polar view- R. hyrcanus; F1: equatorial view, F2: polar view-
R. persicus; G1: equatorial view, G2: polar view- R. sanctus.


http://dx.doi.org/10.21859/acadpub.nbr.4.1.9
https://dor.isc.ac/dor/20.1001.1.24236330.1396.4.1.2.3
https://nbr.khu.ac.ir/article-1-2869-en.html

[ Downloaded from nbr.khu.ac.ir on 2025-12-12 ]

[ DOR: 20.1001.1.24236330.1396.4.1.2.3 ]

[ DOI: 10.21859/acadpub.nbr.4.1.9]

15/v0

Nova Biologica Reperta 4 (1): 9-18 (2017) VA ) ke F Al st psle [0 opg sloazily

W O e
7 SEN Y 1500 WO § 583 mm
saezc Bl Ouwoms c100ms Vo rove

(SEM) ng}g” gf}g.u"j;:nﬁ)l-é; -y ﬁ
Fig. 2. SEM micrographs.
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Al: equatorial view, A2: polar view, A3: exine-R. caesius; B1: polar view, B2, B3: exine- R. discolor; C1: equatorial view, C2: polar view, C3:
exine-R.dolichocarpus; D1: equatorial view, D2: polar view, D3: exine- R.hirtus.
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polar view, G3: exine-R.sanctus.

58 el dalllan 5s )l Cllas lasld DUS S 5 e S
osledian 5 (S gl 6““&)‘J’?‘\§3}3 ol L?“)ij.:’.R' hirtus
2P ks

Cilbs ol Blie 5,15 LS arer y bl 5 ls L

SW¥ L L PE G 5 058 &ls O3

T SLF p ol 2 (Sharifnia et al., 2011) s>
R. raddeanus ; o055 > R. persicus &5 ;3 =,
Jolse i 4 dr g LGl ok yme bbi L b,
Ol o &K dhar 5l (ALE sl 8 ST 55 (S50
03,5 ol Sl s el s sy g Shs L5l o
aslae cpl 5 ou\.ﬁ:‘_;)).‘—qu- gl S5 sba 5 S 6Ll
Lol 2 SR s K bl Sl S e

Sl 5 o (Eide, 1981) ol Ol ol 55 (slaes 8 55
@S s e S ples o asls Oli sl dalllas s oy S
R ez jl bsE 5, 55 & ol bbie Ll
394 b W,yls I R, sanctus 3 R. persicus Jiyrcanus
Koy Jy ol g 1S Koy slyls s (striate) (roas
scabrate-) alidis 5 4t Sy ok byld ol e S
Lol opl diyls 53 es § kb s b o (striate
53 (1995) Tomlik-Wyremblewska (glaasl 5 Sladlas
Il gl o> RubUS 53505 858 (55055 m nlllan
olban (Sphy Ao 3l IE s s 00 8 S S

VY AN sl Sl b o ST mls 5 05 Caby s


http://dx.doi.org/10.21859/acadpub.nbr.4.1.9
https://dor.isc.ac/dor/20.1001.1.24236330.1396.4.1.2.3
https://nbr.khu.ac.ir/article-1-2869-en.html

[ Downloaded from nbr.khu.ac.ir on 2025-12-12 ]

[ DOR: 20.1001.1.24236330.1396.4.1.2.3 ]

[ DOI: 10.21859/acadpub.nbr.4.1.9]

17/

Nova Biologica Reperta 4 (1): 9-18 (2017)

VA Y Lot F b ) psle 50 g slaail

REFERENCES

Ballington, J.R. Luteyn, M.M., Thompson, K., Romo-
leroux, K. and Castillo, R. 1993. Rubus and Vacc-
iniaceous germplasm resources in the Andes of Ecuador.
— Plant Genet. Resour. Newsl. 93: 9-15.

Boissier, E. 1872. Flora Orientalis 2: 690-694. — H. Georg,
Geneve.

Davis, P.H. and Meikle, R.D. 1972. Rosacea. — In: Davis,
P.H. (ed.): Flora of Turkey and the East Aegean Islands
4: 30-40. — Edinburgh University Press, Edinburgh.

Eide, F. 1981a. Key to the Northwest Rosaceae pollen. —
Grana 20: 101-118.

Eide, F. 1981b. On the pollen morphology of Rubus cham-
aemorus (Rosaceae). — Grana 20: 25-27.

Erdthman, G. 1960. The acetolysis method. A revised
description. — Svensk. Bot. Tidskr. 54: 561-564.

Erdtman, G. 1943. An introduction to pollen analysis. —
Chronica Botanical Company Waltham, Mass. 270 pp.

Focke, W.0. 1910. Species Ruborum. Monographiae Gen-
eric. Rubi prodromus. — Bibliotheca Botanica 17: 1-120.

Focke, W.0. 1911. Species Ruborum. Monographic Gene-
sis. Rubi prodromus. — Bibliotheca Botanica. 17: 121-
223.

Focke, W.0. 1914. Species Ruborum. Monographic Gene-
sis. Rubi prodromus. — Bibliotheca Botanica. 17: 1-274.
Ghahreman, A. 1993. Plant systematic cormophtes of Iran.

— University Press. 518-568 pp.

Gilli, A. 1969. Rubus. —In: Rechinger, K.H. (ed.): Flora
Iranica 66: 67-75 — Akademische Druck-u.-Verlagsanstalt,
Graz.

Hummer, K.E. 1996. Rubus diversity. — Hort Science 31:
182-183.

Jennings, D.L. 1988. Raspberries and blackberries: their
breeding, diseases, and growth. — Academic Press. New
York. 230 pp.

Khatamsaz, M. 1992. Flora of Iran (Rosacea). — Research
Institute of Forests and Rangelands 6: 20-35.

Mobayen, S. 1996. Rubus. Flora of Iran: Vascular Plants,
Vol 4: 167-171. — Tehran University Press, Tehran.

Moore, P.D. and Web, J.A. 1978. An illustrated guide to
pollen analysis. — Hodder and Stoughton, London. 30-77
pp-

Parsa, A. 1943. Flore de I'Iran (Flora of Iran) 2: 573-576. —
Mazaheri Publication, Tehran.

Reitsma, T.J. 1966. Pollen morphology of some European
Rosacea. — Acta Bot. Neerl. 15: 290-307.

Richards, A.J., Kirschner, J., Stepanek, J. and Marhold, K.
1996. Apomixis and taxonomy: an introduction. — Folia
Geobot. Phytotx. 31: 281-282.

Sharifnia, F. Salimpour, F. and Behzadi Shakib, S. 2011.
Revision of Rubus persicus and Rubus raddeanus in Iran.
— Quarterly Journal of Plant Sciences Researches 22: 50-
58.

Thompson, M.M. 1995. Chromosome number of Rubus
species at the National Clonal Germplasm Repository. —
Hort Science 30: 1447-1452.

Thompson, M.M. 1997. Survey of chromosome numbers in
Rubus (Rosaceae: Rosoidese). — Ann. Missouri Bot. 84:
128-164.

33 el sby Ol e 51 (S3ST Jalse S 4 Zabe
B 53 415 65 53 8 0I5 e o 5 GOl Dl 0L
a8 4 015 on il s 3 305 el S o 5 S
R s R hyrcanus (R. dolichocarpus R. caesius
S 51513 alas ‘_;1‘-“‘;513 shls &S 5 S o ,al persicus
(adllas cos st S (5, o3Il ioin ) eSS P/E
Glils 5 o3 Ko Sl ol o sl £33 dws s
a8 Sos 4 S 755 PIE o e 5l 00 S35
e 5 3, Sl es 8 (S 5 g5 (A Ol ol

el o3 S 03100 s Ol s

Sl
cli,&l‘: 6;}‘ ali&.i‘w)T} rﬁ)b,ﬁ QY}}LM )‘ dlfu\;)‘.i:
ol el 53 5 Ken 5 DU 03 sa3 oal bl raslS S

NI IO -,


http://dx.doi.org/10.21859/acadpub.nbr.4.1.9
https://dor.isc.ac/dor/20.1001.1.24236330.1396.4.1.2.3
https://nbr.khu.ac.ir/article-1-2869-en.html

[ Downloaded from nbr.khu.ac.ir on 2025-12-12 ]

[ DOR: 20.1001.1.24236330.1396.4.1.2.3 ]

[ DOI: 10.21859/acadpub.nbr.4.1.9]

Kasalkhe et al. Pollen morphology of Rubus L.
18/\A

Sliad 83y 53,5 wliicsn ) o )Sen 5 aslos

Tomlik-Wyremblewska, A. 1995. Pollen morphology of the
genus Rubus L. 1. introductory studies on the European
representatives of the subgen. Rubus L. — Acta Soc. Bot.
64: 187-203.

Yuzepchuk, S.V. 1941. Rubus L. — In Komarov, V.L. (ed.):
Flora of the U.S.S.R 10: 6-45. — Izdatel'stvo Akademii
Nauk SSSR, Moskva- Leningrad

skskeokoksk

How to cite this article:

Kasalkheh, R., Jorjani, E., Sabouri, H., Habibi, M. and
Sattarian, A. 2017. Pollen morphology of the genus
Rubus L. subgenus Rubus (Rosaceae) in Iran. — Nova
Biol. Rep. 4: 9-18.

AR Y .é .ng;l?.u 9 P T Sl c.é ‘@b)’ ) deluns”
Ol 53> Rubus 55 5 Rubus L. 5 slaai 8 63§ aliscsn,

AWNE g ple 53 g slaasl —



http://dx.doi.org/10.21859/acadpub.nbr.4.1.9
https://dor.isc.ac/dor/20.1001.1.24236330.1396.4.1.2.3
https://nbr.khu.ac.ir/article-1-2869-en.html
http://www.tcpdf.org

