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BE. SEEEER (Rosaceae) VRl (Maloideae) 16 J& 18 FhJz 1 ZZAVHEAT T HEY 1L ¥y B
BHE S BB AN EE AT ARER B HRAFE, HROIERIBEEKERIE, Wm0
EEHEE, BN EEERE, A LEAERSESE R 2R KN, Wik 18.62 ~
45.65 tm, FRIEFH 18.36 ~40.8 vm, I KR W T Crataequs pinnatifida, N (28.85~45.65)
Pm X (25.5~40.8) tm, F/NEMI T Pyracantha augustifolia, 73 (18.62~24.45) pm X (18.36
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Pollen Morphology of Maloideae of China (Rosaceae)

ZHOU Li—Hua, WEI Zhong—Xin, WU Zheng—Yi
( Kunming Institute of Botany, The Chinese Academy of Sciences, Kunming 650204)

Abstract : In this paper, the authors report the systematic study of pollen grains of Maloideae (Rosaceae), in-
cluding Dichotomarnthes, Cotoneaster, Pyracantha, Crataequs, Osteomeles, Strawcesia, Photimia, Eri-
obotrya, Rhaphiolepis, Sorbus, Cydonia, Docyrmia, Chaenomeles, Pyrus, Malus and Amelanchier in China.
The above genera have tricolporate pollen grains. The shape of grains is subspheroidal to prolate. The pollen
grains of Maloideae have the biggest size in four subfamilies of Rosaceae. Its size varies within (18.62~
45.65) Pm X (18.36~40.8) Mm. The biggest one was seen in Crataequs pinnatifida with the size of
(28.85~45.65) tm X (25.5~40.8) tm while the smallest one was observed in Pyracantha auqustifolia
with the size of (18.62~24.45) tm X (18.36~26.01) “m. Amb 3—lobed circular. The colpi usually
long but narrowed in two ends, the ora shaped as rectangle. Sculptural types of the subfamily Maloideae were
observed as the categories of foveolate , striate —foveolate and striate, of which the level of differentiation is
relatively low compared with other three subfamilies in Rosaceae. The patterns of pollen sculpture may have sig-

nificances in the systematic arrangement of four subfamilies in Rosaceae and in solving the problems such as
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evolution and classification of difficult complex species in Rosaceae.
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SERALAL (Maloideae) ZF5 P (Rosaceae) T ARIIRFAL HHLR (Pome) N HEFRK
AUAEI 2R, Hr Pyrus, Malus, Erobotrya, Chaenomeles, Docynia, Crataeqgus P REE
WK 258 5 T Dichotomanthes, Cotoneaster, Photinea, Pyracantha, Sorbus S55&)t R
Y, MAVFESMEARH—LITARMA (ATERSE, 1974), Bk, ALFHE—
FEAEREF I ENHEY IR, [EN, YE2Y Rosaceae F G AL A — > K H B 7T,
Maloideae TE Rosaceae 1) ZRAHETFHERXMAA—, —F WL (Gladkova, 1972; ATfER S,
1974) ¥ Maloideae F{TE Rosaceae W5 MLBFH A5 v, B $23E Spiraeoideae, 1T Rosoideae
A1 Prunoideae Z Fll; Schulz —Merz (1964) $FHHEFESE =, BIFE Spiraeoideae A1 Rosoideae
&, AEMKIBHETE Pruncideae < Fij; XA —FWL 50K Maloideae HETE Rosaceae 4 /B i R
(Hutchinson, 1964; Thorne, 1992; Takhtajan, 1997), I4h, *FF Maloideae MZE} T~ 73 K 7]
BEFREINWA—, HUHRZ Cowneaster, Sorbus FIEH)—EITCRE AFH (Apomixis) 2K
BE, HAPRIFRMELAS €, BT Lm0 KR TECE BT LR g, /EE X Mal-
oideae MUEL T~ 16 J& 18 FEYIFAT T M55, LAWIN Rosaceae M R G IHEAL B R SR AL S
R,
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ASHF AT FH AR R 7R A v E R 2= BB S TR AT (KUN) AR i b
A, #WormEE HECR BB A, BUEARASILAE KUN, TEAPERILER 1,

EMH 2K G. Erdiman BSRREF 70 fiR1L ., S RBAHE S, BHICHITELN 2 R,
TENF DA TEEAER TR, B R FL I AMREGUAf, & AR AR i AR B A R, R
15 R AEREIME, DlAIMER BRNERRZ TR, ERIE SR M ERMESE (1991)
AOARIEE T, PR E TR, SO MATER AZRIBKEEMIR, H 30% &
L0020 ZE R K, A ERERE MBS RETHEME L, B4&/F T KYKY Amray —
1000B AU R SRS REAE,  HEURH B0 A Ay Iz v [ o 30kV

2 MELR

ANURHER) B BRLRAEAE, REBURTE (1996) EHOETE Sorbus FAAEFATLRI MY & 46
¥y, (BIATRUE R LN, BRI Z KRG, WA 2 =REE, RTLEHE
e R R, Wil 18.62~45.65 pm, FRIEHIN 18.36~40.8 rm, H AR
F Crataequs pinnatifida, K (28.85~45.65) tm X (25.5~40.8) tm, F/NMEK T Pyra-
cantha augustifolia, N (18.62~24.45) pm X (18.36~26.01) tm, —fL¥, PILAKHIE,
WA, PIImAAE, AMEETECS WA N HOGH, FHMARE T WA IR, S — Ok, &
Qe k. KEoRELUnZE e, FEIRSFENS 2 FiE kR [~
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Table 1 List of materials and voucher specimens for palynological study
Taxon Voucher speciemen Location
Dichotomanthes tristaniaecarpa . glabra Zhou Li—Hua 160 Simao, Yunnan 1500 m
Dichotomanthes tristaniaecarpa Zhou Li—Hua 139 Kunming, Yunnan 1900 m
Cotoneaster salicifolius Yang Guang—hui 55582 Ershan, Sichuan
Cotoneaster dielsianus Zhou Li—Hua 209 Lijiang, Yunnan
Cotoneaster franchettit Zhou Li—Hua 206 Yongpin, Yunnan
Pyracantha augustifolia Feng 4520 Weixi, Yunnan
Crataequs pinnatifida Zhou Li—Hua E2 Beijing, China
Osteomneles schwerinae Yuxi Team 4407 Chengjiang. Yunnan
Stramwaesia daidiana var . undulata Cai Xi—tao 52149 Yunnan
Photinia glomerata Zhou Li—Hua E3 Kunming, Yunnan
FEriobotrya bengalensis { . augustifolia Coalition Univ. 1689 Kunming, Yunnan
Rhaphiolepis salicifolia Zhong Bu—qiu 772 Yixin, Hunan
Sorbus prattii Feng 5251 Deqin, Yunnan
Cydonia oblonga Qiu Bing—yun 54012 Kunming, Yunnan
Docynia delwayi Yunn . Univ . Forest . Dept . 1080 Nanpan River, Yunnan
Chaenomeles speciosa Zhou Li—Hua E4 Kunming, Yunnan
Pyrus pashia Ying Wen—qing 64 Yimen, Yunnan
Malus rockir Feng 933 Zhongdian, Yunnan
Amelanchier sinica Bot. Dept. 283 Huashan, Shaanxi
®2 EBRREMHERTS
Table 2 Pollen morphology of Maloideae species
o B REE AR BB R BRI SRS i
DS Polar Axis  Equatorial JE Pollen Amb ((@) Exine Plate and
Taxa (P)(Pm) axis P/E Shape Aperture Sculpture Figure Number
(E)(#m)
' 26.29 24.43 ey BB o FREIUR, &L
chh'otomt'znt/zes FEERTE el =7l TQX. S/ NS E
tristaniaecarpa - 21.93~  18.11~ 1.08 henheroidal 3—lobed 3 colborat striate —foveolate , I. 1~2
f. glabra 30.35 29.33 SUDSPRCTOIEAT ™ Gircular M e striate fine
27.62 23.64 : SRR o, FEIUR, SREUR
~ S EBRIE —=1Lik '
Dichotomanthes o 01" gy Jo~ 105 S Tt I e foveolate, s 34
irstamaecarpa g ¢ 24.74 prolale e - OO striate fine
28.46 26.88 e —RBEE o FREIUR, RS
Cotoneaster blis29i7 webilY =1L Téy, 7R, RO
Jicifoli 25.5~ 21.42~ 1.06 beoheroidal 3—lobed 3— colporat striate —foveolate, I. 5~6
saucyotus 36.62 28.31 stibsplierol circular SRR striate fine
32.33 30.37 e —mPE U
BRIE =73 v
C. diesianus 28.82~ 26.01~ 1.06 ubﬁh;‘kﬁ{dal 3—lobed . };L/Qt G /\'{lkt I. 7~8
3741 33.15 subspheroi cireular colporate oveolate
31.82 30.83 N SREEY
IR =L 7tk
C. francheitii 27.57~ 28.05~ 1.03 " h;k fdal 3—lobed 3 };L{/jt ‘ / /Ilat I. 9~11
38 95 35 7 subspheroi cireular colporate oveolate
22.19 20.45 e =ZREY AC/NIVAE: ]
ITERIE —=1Lik '
Pyracamth}z[ 18.62~ 18.36~ 1.09 b h;k {dal 3—lobed 3 }; /jt foveolate, foveolate 1. 12, II. 13
auqustifolia 94 45 96.01 subspheroi cireular colporate crowded
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‘ el JER WE/ R R REW Bk HMRESU A R
e Polar Axis  Equatorial SR Pollen Amb (/‘9) Exine Plate and
Taxa (P)(m) axis P/E Shape Aperture Sculpture Figure Number
(E) (#m)
38.76 34.48 ey | BB , .
Craaegus pin~ g (5~ 25.5~ g TR —kzed/ =it SRR M. 14~15
natifida 1565 0.8 subspheroidal cireular 3—colporate  rugulate —foveolate
32.00 25.55 . =HEAE &8 — 7k, &l
K BRE =ALik ’
0“‘3‘;;’}“/’1‘%9 25.5~  22.69~ 1.25 & i’ 3—lobed , ~ };{/jt striate —foveolate,  II: 16~17
selwoerinae 39.53 28.82 protate circular cotporate striate fine
27.13 25.16 . =HEE AC NI 7
a da- I EKIE —FfLi= ’
5"‘,’0’3”,’”‘3‘”" o) 93~ 22.95~ Loy -/ h* ” g S lobed o }lmt foveolate, . 18
vuaana 30.60 29.33 subspherot circular colporate foveolate rare
32.33 27.62 o, =R 7k, R
i - 1S53, =703 ’
7 ’w‘;’l”“ glm= g5 i olgs~ 117 D ﬁ’ 3—lobed . };L{@t foveolste, I 19~20
eraa 43.35 30.6 PIOYEE circular COPOTEE T foveolate crowded
28.46 21.93 X =RHEE .
. _ /Iw Z — 47 ,k\, AR
Eriobotrya ben~ 90 5. 90.40~ 1.30 KR e A AR . 21~22
galensis 20.6 95.50 prolate cireular 3—colporate striate
30.83 27.82 e RBEE N .
Rhaphiolepis g o 111 IEERIE - iy =1L FE— IR .
alicifolia 270t 25-90 ’ subspheroidal 3 lobed 3—colporate striate —foveolate Il 25724
s 33.15 31.88 i circular B ;
29.66 29.75 N, =RHEE . .
ITERIE =1Lk XY —7C
Sorbus pratii 28.05~ 2499~ 111 h;‘k S 3 lobed }1 /jt St_*t@if’ ?(t M. 25~26
32 ) 39 30. 09 S Sp €101 Circular CO. pora e riate oveolate
33.28 29.48 . =HEE .
; - BRIE —fLi& Z80IK
Cydonia oblon™ o9 33 95 5~ 1.13 LR ) ed A A . 27~28
ga 40.29 3990 subspheroidal cireular 3~ colporate striate
28.46 29.15 e —2RETE o FREUR, K8t
Docynia BB ek =1l _J_QX'{ AP AT
Telwavi 24.23~ 22.70~ 0.98 henheroidal 3—lobed 3— colporat striate, striate fine and III: 29~30
way 33.15 30.29 stibsplierol circular co'porate parallel each other
37.15 31.77 L, R ek, RazSih
BRI =73 s
Chaenomeles 39 13— 30.60~ 1.17 K ﬁ’ 3—lobed ., ~ };L{@t striate . 31~32
specosa 40.8 33.66 PIOREE circular COPIEE striate curved
24.45 23.03 gy R g RECR, KRBT
Pyrus pashia  22.95~  21.68~ 106 " g S lobed o TN striate, M. 33~34
28.05 24.48 stibsplierol circular co'porate striate parallel
30.78 29.48 sy AR o ZREUK, oAl
Malus rockii  28.05~  25.5~ Lo ” g S lobed o TN striate, I 35
36.95 35.7 SUBSPRETOICE.  circular N striate fine
22.80 18.49 . =R . .
: BRI = FLi Fur—7
Amelarchier 1o 6o j5gi~ 193 B ﬁ’ 5 lobed };L{@t qt'd‘tQX—f / df(t . 36
sinca 22 ) 95 22. 95 pI‘O ate Circular CO! pora e siriate oveolate
‘ ‘
3 1R
AMAERL 20 8, E” 168 (ArfEiRSE, 1974, 1984), FATXTE ™ 16 J8 18 fpfk 1 2%
N NI s AN N’ i) AN
FRAGAEPIAER TEAS AT T MEL, ALRHER A FMETE R A LA 7Ok, 33 — ik,
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LR, FBORSFGURAZA, T 1% HE Spiraeoideae AL R SMEE B /TR | 45k — /X
R, FB—IOR, RPURMSELOIRFEFI S, AN 7R R AG RSN EESG (e
S, 1999b); Rosoideae EA 7K, FCRINAER , FORINZRSCIR, S MR, SRBCIRATHEIR
autfi, HA RS R R S R SMRE S 2R A (I AESE, 1999¢); 1 Prunoideae )
HMEESCAf y B — H IR 2R 80K (RIIRHESE, 1999a) , AR AU ARl BY 16 13 S EE S ] 2
R 3MALRHEEE, W] W HBONE MG B R AR, Bk, 1888 SRE SRR Maloideae
TE Rosaceae 4 MBI RFHITEAT, 2NN ER RGHET NV AE Pruncideae Z H, 1M
AP HAE 2R 4 MLRLZ R,

Dichotomanthes, Cotoneaster TIRAT T M EE 8 H 7 52 R MF} Pyracantha, Crataequs, Os-
teomeles, Photinia, Eriobotrya, Rhaphiolepis, Sorbus, Amelanchier <5 J& B ALKy FMEE ) Ry 7R BY
FCR—8CK, T Cydonia, Docynia, Chaenomeles, Pyrus, Malus FYMNEE R AR 2 80K,
T, HAMELUGR S, E RIS R o g PORRE, IR RIIL, GO BT B R
OIS, A UREE Dy i i 5 B2 R AR 0 3, HABR B SMEE LU Oy S OIR B SR B — X
s TG B ARG HaO BAE G 22 4R, H AL i i 28R F SV B SMEE 1 O 25 4
AR 28— 7RI SR BRI, M\ Rosaceae FERYSMEER AL, /CIRGUARY H R 80IR R
5, I, SMEESUGAE SRR 0 R ANE AL 75 T AT REA BORTE X, HARE— D 3 nAehy
PORDT 4 & HAb AR SORAE TR ST

Dichotomanthes tristanicecarpa Kurz FIFERES G A LA HGE, FRMESE (1991) B
HACH B 3~4 30 SMEELCAfi Dy A0k = i BRI RY 22 SUIR 2 WARIESC” . Ying 5% (1993)
EH Ay =FLv, R B 7ORG i, X P HOEAR K —8 B8 78 5 AR RS
We? BT FBAERAMEN AW, X —FENERFEOCEW AR 2CEE,
IR T R T BRI E PN 2L, JEFP D. tristamiaecarpa AFEM2ERY D, tristani-
aecarpa f.  glabra WA BEAEMIES, ZEHENESHE -8, NIIHRIEKRIELR,
=1L CRUZEA RN ZAL), SMEEy 20— 7CIRMESL

Cotoneaster TE. Maloideae T2~ K&, Hob 0 8 HAFFAUE - flA . 1E Maloideae
AL T HLA R AR AL, AN B B R AR o =L, SMEESU LA —3, T H X
REAE/CIRY ZEA_EA A RN ZRL, HXBARDN, SRR R A —E R ERN 2
16, MRS IHAS R AL S RO AR RO BN R IR SERE . TEMIESTEAR RS 225 b
AUME, FEHTRPA Rt — 2B IRABTIT,

Hebda 55 (1988) B4 4R1E ™ T Jb £/ LLAE R M FiAE Crataequs rotundifolia M C. suc-
cukierva WIHATH B BEAEMIERS, WAMREGUSRE . [ME - FIASE, FBRiG 0 I8 SAE 5 8UE] R
HOENREN, HAMETERI NFRGCR, msEGUiskE, E- R/ CREIAE
bEURSR, HET W, R IRACR AT Cracaegus S5 B HEATHM 7 . AR5 SFT7
[HRUFFE, XTBH Maloideae HYZRIZACYFE IS /5 (Sax, 1934) REUME.

Dickson 55 (1992) AR E BN % DNA & 222 1E, 8 HH7E Rosaceae B fE R 1H
i, Spiraeoideae F1 Rosoideae F DNA & /N, 1 Maloideae H & B K, MHRKRATIEHFF
Rosaceae HI LRSS B 50 Maloideae 7E Rosaceae W B fe K AEWT, T Spiraeoideae fEH)
rEeriE/N (JAmESE, 1999%), RBFRAIEAMM AR MR, Spiraeoideae 141 il
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FIZAAZFI LE B /N, T Maloideae A AHXT 3K BEATAY e ok BBt 5 A SCHE, Spi-
raeoideae FJ L OIRIEH N 9, Maloideae N 17, IRy FBORMUI T3P, #% DNA & =220 [ 16
MR AT R AFFE—E e &, (HRIRR AR A R — D5,

RSt ASHTIOR S ERR B B Y BT S BT AR AR SRR by SR k), SRR e S AR T B
AT BT AR

Explanation of Plates

Plate I. 1~2. Dichotomanthes tristaniaecarpa f. glabra. 3~4. Dichotomanthes tristariaecarpa. 5~6. Cotoreaster salicifolius. 7~~8.
C. delsianus. 9~11. C. franchettii. 12. Pyracantha augustifolia.

Plate II. 13. Pyracartha augustifolia. 14~15. Crataequs pinnatffida. 16~17. Osteomeles sclwerinae. 18. Stramwaesia dawidiana. 19
~20. Photinea glomerata. 21~22. Eriobotrya bengalensis. 23~24. Rhaphiolepis salicifolius -

Plate III 25~26. Sorbus prawii. 27~28. Cydonia oblonga. 29~30. Docyma delwayi. 31~32. Chaenomeles speciosa. 33~ 34.
Pyrus pashia. 35. Malus rockii- 36. Amelanchier sinica -
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