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Comparative Studies on Pollen Submicroscopic Morphology of Some Wild
Species and Cultivars of Bramble ( Rubus L. )
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(' College of Forestry and Horticulture , Sichuan Agricultural University, Ya'an, Sichuan 625014, China; *Fruit Administration
of Fuling Distribution, Chongqing 408600, China)

Abstract: Pollen submicroscopic morphology of 8 wild species with potential breeding capabilities from
Sect. Idaeobatus and Sect. Malachobatus and 17 introduced cultivars of bramble ( Rubus L. ) from raspberry
and blackberry were examined with scanning electron microscopy. The results showed that the pollen grains
were prolate and perprolate, 25. 52 pm x 15. 37 pum - 50.06 pm X 25.65 pm in size. The exine ornamen-
tation was diverse, distinctly different among species or cultivars. For example, it was mainly striate-perforate
in Sect. Idaeobatus as well as raspberry cultivars, striate and striate-perforate in blackberry cultivars, which
were clearly different from that of any one of 3 species in Sect. Malachobatus. Cluster analysis results indica-
ted that the size and exine ornamentation characters of pollen could reflect the traditional taxonomy of Rubus.
A close blood relationship between those raspberry cultivars and the wild species R. coreanus or R. niveus in
Sect. Idaeobatus and far blood relationship between those blackberry cultivars and those 3 wild species in
Sect. Malachobatus were found.
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HEFNE (REE %, 1998), A TRARENSHYFTENITZAA, FE2E8B0 THEME
YIGTIRRY R (ZFER 5§, 2006) .

ML SIERFHEYERR . L, 2RAREZXARNWERRTEZ— (ERE F, 1995),
HENEREYERESHRRC A —SMRE (BROR F, 199%6; FHmE ¥, 1999; F4HK %,
2001), F4EARSE (2001) BREAEYEM SPEELUM 70 4 FhEEVAN L1 B LR, FRUAN RSP/
M SFHEXN ZREY I X E —EHWSE W {H. Tomlik-Wyremblewska %5 (2004) XMWEE T =
LEAMBEBAMNHEE 1S MR ERNE R, REMERLKX/NIRIERER,
AR X SR —RE BT

VEE BB I MRS IR 17 ANRREE A 8 N BRI E M RS B AR IERIE S
Wik, B HASMAIRGRERR, NEF AR BT & M AT S A

1 MRSk

1.1 ##&
1.1.1 FAMK

2300540 (Sect. Idaeobatus Focke) HfuiEZL s fl|#E (Rubus niveus Thunb. ) | $Fus (R. elliptic-
us var. obcordatus) . % (R. parvifolius L.) ., #HMHEH (R. coreanus Miq. ) FilLI%E (R. corchorifolius
L.); K% (Sect. Malachobatus Focke) H L IEH R (R lambertianus Ser. ) , JIIE (R. ste-
chuenensis Bureau et. Franch.) FIZEAE (R. buergeri Miq. ), T 2004 ~2006 43K 5 1Y)/ HEZ . k811,
MRAMEEURBEREE S, RAFIUIRLREBERE S, HAEE, fndd )RR
WICEBIREE
1.1.2 g n#

£1F% ¢Ollalie’ . ‘Shawnee’ , ‘Arapaho’ . ‘Navaho’, ‘Boysen’ ., ‘Black Butte’ F1 ‘Kotata’ 7 4~
BEFPEEM SRR ‘ Bristol” . ‘Reveille’ | ‘Killamey’ . ‘Algonquin’, *Tulameen’, ° Chileotin”’ .
¢ Chilliwack’ . ‘Nova’ . ‘Dinkum’ F1 ‘Ploana’ 10 MRIZEEFBEM SR, HH, ‘Bristol” JBRE;
‘Reveille’ ., ‘Killamey’ . °Algonquin’, ‘Tulameen’, °Chilcotin’ Fi °Chilliwack’ KA, ¢ No-
va’, ‘Dinkum’ Fl ‘Ploana’ NXWELIWE, 2004 4F 11 A NP EMEAEBETIEE, BF TRk
KEHERE S, HREHE,

1.2 Hi%

RISTE PU) A K2 A A A b L B R E AT o

2005 49 F ~2006 4 6 i, REQBBBRMAEE, BUEMHSIBAATENE XEBH KL E L,
SRJE I KYKY SBC-12 RIS TGS R EE 2 —Z £ B, #BUS7E KYKY 1000B B
FTIUWEHMR,

AN FTERBIEMRL (20 K0) BZIHTFHE, EMESSESERREE (1978) KT
5, RIS RS TERS (2001) BKTTE SR,

BL25 I pERIROIE MR Z BB, 3L 8 N hR, HhERHEiR6 A, aFERmK (P) . FEkK
(E). P/E. WIAE (S &WERE EWEES) . SILEEMTILA/N,; EHEHER2 4, alEnst
BRI A BN FPBE SO AR o

ERPAT EEBCLEE, EER AR R AR, #F DPSv 3. 01 # Sk BatnrE L
S, FIRKICIEEERKIERS, RAKTHE (UPCMA) fEREMT,
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2 R

2.1 EHBEBRHE

TE 25 ek pbkl b, BRILEE . RBUEAZ IR 10 AR B oA BT 4h, HARKA R
R AKWRE, AEMRERSN ZNEAR ., NEEESE, FIRENIEREN KRESEK
B (P/E K 1.67 ~2.42) , BOBAMABHZ B R BEMPFEMNEMEZRINERESERR
., i, BT ORAMLE ., BBE. EFEnEma RABEANERERIKERE, |
RABRKY . ERENET, BEMBLM Ko’ FREMEAF * Chilcotin” HIER HKER
B, ERMBFMIEREIERERE
2.2 WX/

EFTFAEOR T, R PERDN. EHERET, SO08E S MHMERED, Tk
25.52 pm x 15.37 pm F38.04 pm x 18.26 pm; AREEAH 3 MREMEBA, HPEEREREK,
iXF 50.06 pm x 25.65 pm, FEARIG AR, BREMBEN T SR EHBK, F¥H 36.43 um x

16. 10 pm F 41.63 um x 19.07 pm, WHREFFEN 10 SRAFIERE/D, F1%29.87 pm x 15.31
pm £ 34.89 um x 16.08 um (F 1), .

1 BAPEEBHRASMNIERLSHELE
Table 1 Comparisons of pollen morphological characters among some species and cultivars of bramble ( Rubus L. )

BHEAL HPEELLE Exine oramentation
% Pi% w N Aperture(pm) . A FIEE B R
Taxon Pollen size( um) W WIREE T (ih \ Perforations density Plate
aracter
Width Length °¢ (Number/pm?)
750> B4 Sect. Idaeobatus Focke
AR L] 27.07(25.4 ~32.6) x 1.90 8.50 ZL—FIUR  FEEE, FLEIRIMA 0.88 10-A
R. niveus 15.35(13.0~16.6) Striate — perforate HL R 2 ¥L (0. 13 ~0.39 pm*) 10-B
P/E=1.76 Striate thick and dense, with 10-C
irregular perforations )
B 26.24(23.9~28.3) x  0.36 5.00 FL—RR  FAERES, KPFAM 1.36 4-A
R. ellipticus var. 15.27(13.7~17.1) Perforate - (0.10~0.36 pm* ) 4-B
obcordatus P/E=1.72 reticulate Perforations more and irregular 4-C
¥H 32.47(31.3~36.8) x  0.29 4.03  FLH—WR  REEHE. FQAEFL 1.20 24-A
R. parvifolius 16.46(13.8 ~17.7) Striate — #%£(0.14~0.24 ym*) 24-B
P/E =2.23 reticulate Striate thick and short, 24-C
with many perforations
R 38.04(36.2~39.0) x  0.26 6.62 ZO—FILR KB, ERFILEL, 0.80 11-A
R. coreanus 18.26(16.8 ~19.8) Striate ~ perforate #% I FfL% /(0. 10 ~ 0. 35 . 11-B
P/E =2.08 pm * ) Striate distinct and 11-C
perforate more near polar area 11-D

while sparsely in polar area

\Li%E 25.52(23.4~27.6)x  0.12 4.35 SO—FILR ABHE, FLZEEEK 1.04 L 12-A
R. corchorifolius 15.37(13.8 ~16.7) Striate ~ perforate JZ ZEFL(0. 14 ~0. 71 pm*) 12-B
P/E=1.67 F1/]NX Striate thick 12-C

and dense with dense
rectangle perforations

AR%AEAH Sect. Malachobatus Focke

BRI 41.89 (29.3~33.4) x  0.60 5.04  HKE—FILR LMYIR REEREFI 1.40 13-A
R. lambertianus 21.16(14.5 ~16. 8) Striate — perforate (0. 10 ~0.20 pm * ) ,iT{H 13-B
P/E=1.97 HRMAREERE/NE 13-C

it Striate distinct with many 13-D

perforations and small round
bulgles in and near colpi
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g%k
BHETL SMEELUH Exine omamentation
T PiZ . AN Aperture( um) ; FILEE B i
Taxon Pollen size( um) W WA fﬂ ﬁl& Perforations density Plate
Width Length *° aracter (Number/pm? )
Ik 40.77(37.9~42.8) x  0.67 5.10 WH—FAR HRLCR, HEFEFEZAD 1.36 1-A
R. setchuenensis 19.56(18.6 ~20.7) Cerebroid — Ay 2EFL(0. 10 ~0. 60 1-B
P/E =2.08 perforate wm * ) Thickly cerebroid with 1-C
many irregular perforations
E €3 50.06(47.6 ~54.2) x  0.60 5.03 FAR SMEERITESFALEE(0. 10 3.20 3-A
R. buergeri 25.65(23.8~26.6) Reticulate ~0.70 um* ) Rt E 3-B
P/E =1.95 HiFZ /MR Dense 3-C
round small perforations
and small bulgles
g S Cultivar
BEFEE Blackberry
Navaho 36.43(33.0 ~40.0) x 0.29 5.21 U —FAR FOHE, R8UE/NE 1.12 14-A
16.10(14.6 ~17.6) Striate — perforate {4 (0. 10 ~0.25 pm* ) 14-B
P/E =2.26 Striate sparse and thick with 14-C
many small perforations
Arapaho 38.90(35.6 ~41.8) x 0.23 5.67 SR FE0HE, FOUREREZ/) 0.12 5-A
16.10(15.1 ~17.4) Striate &, FILRHEB0.10 5-B
P/E =2.42 wm* ) Striate thick and 5-C
dense with many small bulgles
and indistinct perforations
Kotata 39.91(38.2~43.4) x  0.22 8.15  FRE—FILR FUT, FLARFERA 2.00 15-A
20.63(19.0 ~22.8) Striate — perforate Jl| /N ZEFL (0. 10 ~0. 50 wm * ) 15-B
P/E=1.93 Striate dense with many 15-C
irregular small perforations
Boysen 40.07(37.2~42.4) x  0.17 8.03  HE—FIR KLURE, KAUHA—EF 0.52 16-A
19.82(18.2 ~21.8) Striate — perforate $8 W/ ZEFL (0. 10 ~0. 18 16-B
P/E =2.02 pm* ) Striate dense extremely 16-C
with some irregular small
perforations
Shawnee 40.30(37.2~41.8) x  0.13 5.41  HKY—FIR KW M, ZLAFLEL 1.00 17-A
18.00(16.4 ~19.0) Striate — perforate (0. 10 ~ 0. 25 um* ) 17-B
P/E=2.24 Striate sparse and thick with 17-C
many small perforations
Ollalie 41.24(37.8 ~44.8) x  0.15 3.50  %&B0R REUHE , REGERSHAE  0.40 6-A
20.53(17.0 ~24.4) Striate WERE, KEURNFILAH 6-B
P/E =2.01 $(0.10~0.26 um* ) 6-C
Striate thick and dense, vertical
to sulcus and with indistinct
small perforations
Black Butte 41.63(39.6 ~46.5) x 0.14 5.11 Z80R SFE0AT, FOUE/PNFILAR  0.60 7-A
19.07(17.0~21.3) Striate BiE(0.10~0.28 pm* ) 7-B
P/E=2.18 Striate thick and dense with 7-C
indistinct small perforations
W E B Raspberry
Bristol 34.71(32.4~37.8) x  0.17 6.05  £&BUR SO, KOURNEEL 0.28 8-A
17.06(15.1 ~17.8) Striate AHB(0.10 pm™* ) 8-B
P/E=2.03 Striate thick and dense with 8-C
indistinct small perforations
Killarney 31.81(29.6 ~33.4) x  0.17 6.63  HFLY—MR KU, RO EFLE 2.20 25-A
15.28(14.6 ~16.4) Striate — m,ERMRHE R 25-B
P/E =2.08 reticulate #2(0.10~0.30 pm* ) 25-C

Dense round perforations and
some small bulgles between
sparse striates
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gE1
HETL S} BE S Exine ornamentation
g A Aperture (pm) . i FILEE iR
Taxon Pollen size( um) W WEEE T (;ha.racter Perforations density Plate
Width Length °°° (Number/ um?)
Algonquin 32.18(30.3~34.7) x  0.54 5.41 RY—FIR REEHE, LALEAFAE 1.52 18-A
15.53(14.1 ~17.1) Striate — perforate (0. 10 ~0. 25 pm* ) Striate 18-B
P/E =2.07 medium distinct with many 18-C
perforations between striates
Chilcotin 33.20(30.6~35.7) x  0.40 5.77  KRZUR ROHE, RERY, F2H 1.00 9-A
17.03(16.0 ~18.8) Striate ARARLAR (0. 14 ~0. 40 9-B
P/E=1.95 pm * ) Striate thick and dense 9-C
Reveille 34.14(32.0~36.8) x  0.05 5.52 KRY—FIR FOH, FHLEAFLEE 112 19-A
16.92(15.2 ~18. 8) Striate — perforate (0. 10 ~0. 45 pm * ) Striate 19-B
P/E =2.02 thick with many perforations 19-C
Chilliwack 34.42(32.5~36.3) x  0.59 5.43 &AS—FHR ROFHHH, FILES 1.40 20-A
16.03(14.5 ~17.3) Striate — perforate (0. 10 ~0. 40 pm* ) 20-B
P/E=2.15 Striate sparse and thick 20-C
with many perforations
Tulameen 34.89(30.5~36.9) x 0.45 5.21 FHR KSR SEREFE 1.96 2-A
16.08(15.1 ~17.5) Perforate KDAR—G IR ESL 2-B
P/E=2.17 (0.10 ~0.50 pwm* ) Striate 2-C
indistinct with many irregular
perforations in size and position
Dinkum 29.87(26.4 ~32.6) x 0.19 4.08 KO—FILR FOORTH, DFEILEZ 1.20 21-A
15.31(14.2 ~16.4) Striate — perforate (0. 10 ~0. 24 pm* ) 21-B
P/E =1.95 Striate sparse and thick with 21-C
many small perforations
Ploana 32.44(29.8~35.1) x  0.53 6.41 ZE—FAR FEAHE , FAHRBM 2. 40 2-A
16.92(15.5 ~18.0) Striate — perforate J/NAR3 (0. 10 ~0.60 pm * ) 22-B
P/E=1.92 Striate indistinct, perforations 22-C
dense and different in size
Nova 34.73(31.4~37.6) x  0.23 6.82 SKO—FIR KOHTH, NFILE 2.08 23-A
16.02(14.7 ~17. 4) Striate — perforate (0, 10 ~0. 26 wm* ) , Y 23.B
P/E=2.17 JEA 988 Striate sparse 23-C

and thick with many small
perforations and many small
bulgles near aperture

E: * RRFLER (um),

Note: * Indicates the diameter of perforation.

2.3 EWHIE R DR EFHE

PrA M 3 KBAW, KEWR, RS ZWPHMITRL 90 pm 5t (B, 26), H
AREMHRWHAE (<0.6 pm) (BER, 27). MEHIMBEHAWILO0.10 ~0.30 pm (F 1), &
¥ T E1RE 3. 50 ~ 8. 50 wm, HPEFA AR 4.03 ~8.50 um, BEFEE3.50 ~8.03 um, WEF

B ¥ 4.08 ~6.82 pm,
2.4 EBMRIMNEL

TEFTRI R MR B R, RIS SRS FE, ERAUTZRE: Ra—FA", T

PR LA R A BB

(1) Wg—2flR SMELULmSONE, HEIRAFSRPAYHFL. AEHANIERT
WA (ERR, 1), HFEABER1.36 7~/pm’ (F1),
(2) FAME SIS ERERRIAAFL. WFASLHR/UT 3 MER: FHAAR, FRWEF
FL—RR, FIAREANFLARAR, SMERFFZK/IA—. AT, WEFBE &
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‘Tulameen’ J& TiZER (BRI, 2); MARMSMEFIRATE, ERNR, KEANESRTZE
B (B, 3); MFL—PREIMEGUGA FELRMBRZE, ZO0BANRPEE T iZER
(EmM, 4),

(3) &R BRAPIW 4 HFORAERSMESURR T LA B RRRIN 4 NERSN, HAR 21
PORHE SPGB T 2K R, WALURFILE KRB LW ARER . FE—FILRMEKLN
K3 AR, FECRIEM SMELE R A BB RE, FILAHE, BERFD, BENFHEY
‘ Arapaho’ . ‘Ollalie’ #1 ‘Black Butte’ LARASEEFRIEEN) BWEAE *Bristol” HIZIWEE  Chilcotin® %5
AP RZEER (B, 5~9), H, ‘Chilcotin® MFZLHHI4 KM BEAR, RIANEZLAR
%, ZEFRMBECR (B, 9), RE—FLRIEMIPEGURU KL £, FYEBREHED.
HARB/MIZFL . FOBANLMRRE . WEHEHLE 3 M, AEHANSRE, BEMEN  Nav-
aho’, ‘Kotata’ ., ‘Boysen’ 1 ‘Shawnee’ 4 PHFFLI W BERPBENZIME * Algonquin’ ., * Reveille’
1 * Chilliwack’ 3 PMERFPFI2EPHINEZLREE ¢ Dinkum’ | ‘Ploana’ F1 ‘Nova’ I 14 ¥t R E
FHU—FIR (B, 10~23), FAEFRO0.52~2.40 I/ pm’® (R 1), KERRSFHMEESU
LARECRE, HAQENFIEZ AR, MBERR, SO0BHARFEURLME *Killamey’ B TFiZIL
B (R, 24~25), FEESFHIR 120 f12.20 7/pm’ (F1),

DA LSRRI, 25 b RHEs AP RE S A I ol —F LR . LN BRI AR G R = KR,
HTARY—ZFILR ., TR, FR. MR R0k ZE—FILRMFLNRIL 7 TR,
FORAN S MRRSMNESUR LS —FILR M, BEMFA R I RFZLCRMFL—FIR, T
WHRM B &SR EERFL—F K,

2.5 BERIOWMEABUS
Xt 25 R R R BB S R KT R WA 1,

R.niveus

R.ellipticus var. obcordatus
R.corchorifolius
R.parvifolius

Dinkum

Chilcotin

R.coreanus

Algonquin

Reveille

Chilliwack

Killamey
Nova

Tul

Ploana
Navaho
Shawnee
Black Butte

1 i

1 1

Arapaho i i
Bristol ! '
Kotata ——M——— !
Bovsen ; !

1 I

Ollalie

R.lambertianus

1
. 1
R.setchuenensis i i
. 1 |

R.buergeri |—.——"‘——1'—-!>— .

0.00 1.16 2.31 347 4.63 5.78

BALHAE Genetic distance

: M1 25 HEEEREEREE
Fig. 1 The dendrogram of cluster analysis for pollen morphology of 25 materials of bramble (Rubus L. )
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1 RMEFRE L1 GRIEERN2.75) MREMET O MINERMS S LEHNIED R
A RERAE—A, BLUXLERIE SR S8 HIR AP X B AR R A BB R X R, TR
HR T A MIESRE AL 2 GRIFHERZA3.60) A7 BESMHERE—RS, SABAN3 4
BAMBRIABEER, RHENSX 3 MPERRNEERRRT, BEREPOEENHS5H
VIS0 KA R R —BER, NEEYEESSE LR TABHANBRBSSLE
AR A L RR TABHMN) | G MEGHREERNIE, B TFHEMBEANBRESF  Bristol’
RIEBEME P,

3 itk

HYEE S RGO RE. ROXE (199%) @ mENE R AR EHY WERES
SHEEVIKESFERE — SRR, 24EKE (2001) f50, ERBER P —LR, HINE
RSMEIE, FEEATEFRRENE, MRELR K/ DSNESHIEARS XA, AREN, 5.0%
AAMWEHBRERE/D, MARGANBEMHENERER. RMEMELR EZh 5 0RBHMN— LR/
REW, MAGHGMERZHBHTHR —LEMEE R (B, 1983; dFEMMIHZE, 1990;
Thompson, 1997) ., FESMEELUMRHFAL b, f—FpRMAPXABIE, Hitk, 888 K/NFSMESURARAE
AU B TR BEA R A2, RISt BR 1 A BE R B A5 AR A DX

X P E R R SRR B B A R A S B SRS s R &Rk 25 4 Bk 26
AR LB RY, RGN ERFER, ¥, 8T EARGRARAETMENNEEKL
RARMEMIPEGMERERER, GF3 KQUMKRI S BRI, 1 17 BREE 5 R A8 8 S BESL
WEREEE/D, REHERAGEZGMPHELCRAMEZLFAR2 ALR, MRSCRERES
PNEERBHTRE . WEMBERKI LMD T 2 REMHERM 4 BB, HEWESR LB
HAHBFNER, RGNS ERNMEBEREEE, AIRREDTERRY, SIHNWERH
BEdh RS P B AR A O BRSO E LR SF R SRR R BOR, T D b [ B A R BT TR AN T R A
RRHBET B2
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