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A STUDY ON POLLEN MORPHOLOGY OF TRIBE RHAMNEAE
(RHAMNACEAE) IN CHINA

ZHANG YU-LONG (CHANG YU-LUNG) CHEN YI-LING
(Institute of Botany, Academia Sinica, Beijing 100093)

Abstract Pollen morphology of 25 Chinese species, representing 6 five genera in the tribe
Rhamneae of Rhamnaceae, was examined under LM and SEM. Pollen grains are
subspheroida! or suboblate, obtuse—triangular in polar view, 3—colporate, with the polar axis
(P) 10.4—28.7um long and equatorial axis (E)11.3—30.5um long, P/ E=0.81—1.11. Colpi
generally narrow and long, ora lalongate, with two ends connected with the thinned part of
exine, forming a H—shape. Four thickenings were observed where colpi and ora cross, but
sometimes the thickenings were indistinct or formed a ring. The stratification indistinct. The
ornamentation of exine obscure or indistinctly reticulate under LM, but rugulose,
short—striate, rugulose—foveolate or reticulate under SEM.

The exine ultrastructure of Rhamnus ussuriensis was examined under TEM. It consists of
imperforate tectum, granular layer, foot layer and endexine. The tectum is rather thick with
uneven surface, while the granular layer is rather thin.

A key to the genera based on pollen characteristics is provided and the general
pollenmorphology of five genera, i.e.Sageretia, Rhamnus, Hovenia, Colubrina and Alphitonia,
is described respectively.

Based on pollen size, the four thickenings and the ornamentation, the five genera under
study may be distinguished from each other. For example. pollen grains are smailer in
Sageretia; the four thickenings are larger and distinct in Hovenia and Alphitonia. However,
the ornamentation is short—striate under SEM in Hovenia and Alphitonia, while reticulate in
the Colubrina and Rhamnus ( Subgen.Rhamnus) Two different concepts of Rhamnus exist

among taxonomists. Heppeler and Suessenguth divided Rhamnus into two subgenera
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(Subgen. Frangula and Subgen. Rhamnus) , whereas Grubov separated Subgen. Frangula
from Rhamnus as an independent genus.According to the pollen morphology, the separation
is reasonable.

~ Key words  Pollen morphology; Rhamnaceae; Rhamneae
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HEal b BN R R R AT S U — BT A A SCAT 0 E = MR M
A RIER. '

REEEEERPBRANE SHALE 248, FENHT AL, KHEW. ZHfE
W, ERE{NGENER Sageretia Brongn. %t ¥ B /& Scutia Comm.ex Brongn., [
25 J@ Rhamnus L., 488 Hovenia Thunb., ¥ % & Colubrina Rich.ex Brongn. HIZ % ¥
& Alphitonia Reiss.ex Endl.% 6 /& £ 80 & F.
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35C—60C THRE, B# A R MT SRR O, A5 NRE T WEHM.
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A M AL S SERRTE B R B R TSR C IS =M. A (P) RN
10.4—28.7um, 7 & 8l (E) KB % 11.3—30.5um, P/ E=081—1.11; Xh LG R E L8
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#a H i 7 SEM F o] Wi 60 B B R, /£ LM TR TRAEMNEN. £85K
AR MR, WA/ ES5E, DR HER LSRR E R X5
AR NN EEHEZ —, IERRE PR R MEXT AR, H SR, T5H
CRME . SRR 1—2.6um, HEFHE. SMEQME LM T, 0% AHEE.
7E B 25 B 3 e i K AT S ) S 0 0 IR 0 4 7E SEM T LU 43 B A 4R AR » 43—/ X

RATEX 595 B 2 Russuriensis L¥E T B# . & TEM TWMEH AL,
A W E B HE 2 2 (tectum) iR, M ST AL R 8 AT BESUHE: T E VTR
40 Bosr 2 (granular layer) . TALREE W B T X RMBEN LR (foot layer), £H TR KN
3t 0,45 1 9 41 B 4 2 8k #R 41 BE—2 (endexine =X, exine—2) , ¥ My FL 4k i 40 BE 3 2 R LA &
WA ARy (AR 4:84, 85).

A5 A5 o 45 T B M B PRRRUAC /D ALY A R Ak P Bk 1 B i IR R B BT L) HL TR A
BEEMEMHAR ] AR XS (R 1,2).

EBSBRERE

1 RBUR IR 14.8 X 16.50m BLT weever e eosem e s s sesn st con e e v T T Sageretia Brongn.
1. ks, 75 14.8 X 16.5um B4 F.
2. 78 SEM FarifimE & (B0 RBAH—H7TR
3. Bk E & (R R,

4. ?L?@ﬂmﬁﬂugﬁak‘%ﬁﬁ& P Hﬁm HOVeniaThlmh

4, FLYQAD DY H BB, JAFRAT v vve e v e e e $52%F M Alphitonia keiss. ex Endl.

3. BN VAR e e e e e e e e e o RS (3 1§ ) Rhamnus (Subgen.Frangula)
2. £ SEM Tarifi ARAR.

5. ?Lmﬁﬁﬂmg&ﬁugk,}l %ﬂ}ji Mas ek mEd EE Eve aee tan mae e rm aey G4b 404 LS EaE der raE pee ﬁiu Colubrina

5, FLWAS AL RN H B RE o RZEM (8835 /& ) Rhamnus (Subgen. Rhamnus)

(T RAEM R (B =P, RiEH=E)

l. £HgHEJE Sageretia Brongn,

LSRR EOE R SR W AR = A, PREXN 104—14.8um, E KEH 11.3
—16.5um, P/ E=0.84—0.98, (A B A K rp /. =L, FLF i ERmE /. H
R REAREE. M, 4 lum, A ERHE, ZiE LM TAREE, £ SEM T2
m AR O BER PR (AR 1:1—22).

AR MRS EEA BPIER. FESA T WA, DA ER MR
WA f. RE 16 M= BtHELE. '
2. #a @ Hovenia Thunb. ‘

IR SR RERTE, IR N = A, PKEER 20-28.7um, E KR 244
—30.5um, P/ E=0.81—091, (ke b k. =L, £l 2 5 4k D P £ K i 85
B mpE . H g, SRRy 1.7—2.6um, 4 EAHE. LA LM T RAH
AR B 40K, 7E SEM T 24 R B R &K L0R (B 2:27-37).
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Table | Morphological characteristics of pollen grains
h & % i® X N B R A
Species Shape Size (um) Aperture
( ) ( ) éﬂ}i@;ﬁﬂgﬂémﬁd\.?‘&ﬁlﬂlﬁﬂ
y . " 11.3—)12.4(—13.1) x , 2 # Bl B 3-—colporate; 4
< MELGR ol (12.2—)12.6(—14.8) | thickenings small, slightly stretched
ageretia Renryi ubspheroida (P/E=0.98) along colpus; H—shape rather dis-
tinct
, (11.3—)}i24(—148) > | =F. ¥ mEmE /M HEFHAR
é‘;ﬁ&ﬁtﬁ Igjt{: (11.3—)13.6(—14.8) 3—colporate; 4 thickenings small;
-graciis o (P/E=091) H-shape indistinct
T H (10.4jl1.4(j2.2) x B RE®
S. melliana Ditto (122—)128(—148) Ditto
’ (P/ E=0.89)
SRENE R (1227)13 (139 x ® AL ®
8. paucicostata Suboblate (13.9—)15.5(—16.5) Ditio
P (P/E=0.84)
p \ . (1139123 (=13} = | ZF. | mRmEDS. HEEHB
%ﬁﬁ‘gﬁ s b’&ﬁiﬁ'. dal (122)13.4(—14.8) | 3—colporate: 4 thickenings small
- florrida ubspheroida (P/E=0.92) H—shape rather distinct
) ES‘LW;E’%&%}EXW%E,?&?@J‘Z
(22.6—)25.6(—28.7)x | K, H E H E 3—colporate; 4
o efﬁ‘f”f Efc (26.1-)28(—30.5) | thickenings large and distinct,
venis trichocarpa (P/E=091) streiched along colpus; H—shape
distinct '
JLaua AL (2.3.5—-;)25.5(—-_27.8) x AL
H. dulcis Ditto (26.1—)28.3(—29.6) Ditto
' (P/ E=0.90)
sua — (20—)21.2(—22.6) x -
H. acerba Suboblate (24.4—)26.1(—29.6) Ditto
’ (P/E=0.81)
= Mg AR, Y
EHT AL (17.4—)20.7(—23.5) x |AMEK HEHAR 3-—colporate:
Alphitonia philinpinensis [r)Jitto (22.6-—}25.2(—26.1) |4 thickenings rather large and dis-
pRitoma phitippi (P/ E=0.82) tinet;  slightly stretched along
colpus; H—shape distinct
(19.1--)20.5(—=23.5) x | ZfLig; W MEXTAR. H B A
I =L _ _ _ . i i
Colubrina pubescens Ditto (21.8—)24.5(—27 £  3—colporate; 4 thickenings

(P/E=0.84)

large and distincts H—shape distinct
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BT WA ML R A HHE
of Chinese Sageretia, Hovenia, Alphitonia and Colubrina
Hh 5 #r 4 Ornameatation E 15 EEERA
Exine LM SEM Plate Voucher
# \um B TR 8 — N o (m,
Ca 1  um thick, Indistinct Rugulose 1:5—8 |BHx%
stratification indistinct ndistinc ug 56204
— MEH,
il - Fl E Lt ta—22 |
Ditto Ditto Ditto L8| M
b3 4 il
WL 7L &t 1:9—12 Y
Ditto Ditto Ditte ’ K L F 5%
6293
L Mz HRIK 14 |Ham
Ditto Diito Rugulate ' (k)
Ak ik ik e e
Ditto Ditto Rugulose 10343
26um B, ARFME | 90 BEHLR gop AR ANES WL £
%’6# m “!“’k: strat- Ra‘T'.her distinctly short— Striate; lirae irregularly arranged: a 23537 Wi, SA
ication indistinct striate A 327
few perforations between them
L7um &, 5+ B AHAE AL AR AB KR —, HEFR A oF:
1.7um thick, strati- Ditto W . Shori—striate: lirae unequal | 2: 32—34 | R&E
fication indistinct and irregularly arranged 4600
E= A B RAR giﬁﬁ; EHETMABRL R | SR
Ditto [mfhstmclly short= Short—striate; lirae irregularly ar- 2:2731 | AR
striate S : 2411
ranged, lumina irregular in shape
TR FEHRIBARN ¥wE.
E‘t Xﬁﬁ Short—striate; lirae irregularly ar-|1:23—26 | ko4l
itto Indistinct
ranged 44274
I L TR oK PR gy | STETH
Ditto Ditto Reticulate; lumina rather large 2:38—42 1% ® B
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AR N FRA, B, 4 T, G188, HARENE. REHR 3 R R 2 2#, R
Fdb. WS . TE. RN A BN RERWE LR A FEEFAERE.

3. #FB Alphitonia Reiss. ex Endl.

EHERRE, RER A= AE. PKEN 174-235m, E KEN 22.6—
26.1ym,P/E=0.82. =L, fLATALNRMERATHE. HEHE. SMEREER
1.7pm, R ARBAR. it LM FABE, 7 SEM TEELR, £XFESEBRE (E
BR 1,23—26).

ARBNFA, BEA. 44 FIFGE, BERATE, DR, BAFHIE. $H 2T
BERAFEES—-ER. RE 1A ULTERY.

4. g8 Colubrina Rich. ex Brongn.

LR ERTE, RE W R = AE. PKEER 19.1—23.5um, E KE X 21.8—27um,
P/E=084, =33, LA GNENERTHE. HEHE. SMaEEEY 1.7um, 5}
BERE. e LM FARBE, 78 SEM T 2R, MRS K (B 2:38—42).

RN TAREAREOREA. 26T T MR, AEH, KPR, EW, XEH
WRA T EWHE R T AEEERR. RE2H. K. N GBNEHE.

5. 28 Rhamnus L.

TE3E BRI B R BRTE R E WL s =M. P KR 15.7—27.8um, E KEH 19.1
—29.6um, P/ E=0.85—1.11, =fL#, fLI R SME— BN, AR ER—E, 2
HATIHE HEH BN RS, SMEEEY L7 —1.9m, 22 FAE. HELM T
FEA B R B4R, £ SEM T 2R, MEA, ¥R 7OR (BIF 3:43—
62;4:63—283).

& Bl 4 W LR Subgen. Frangula (Mill.) S. F. Gray f1#% % ¥ & Subgen.
Rhamnus VB, F&H A = AE 4 Sect. Terrarhamnus Grub., F -4 Sect.
Pseudoceanothus Grub. HIF 4 Sect. Rhamnus \NIEME S MBEFTLUEF L, “I TR
HaTE R AT S B A X B, R T E b, ML RAL RN E KT A 2, FLIE G0 A
K. H RS, 8ifite SEM T 24—/ 7R 5 A 88 2F T 88 FLI8 50 4
RN, AN — . H B B R 8, 57 SEM F2RAR, MR K. T7ESE
W J8 =AM B 4B B b A — BT Fo R 8 B X B '

FBIBRERPBEANE, EARTK, %ﬁ?iﬁ%?ﬂ%,iﬁﬁ*?ﬂﬁﬂ?ﬁﬁﬁﬂ
LB MR, B TRRP AN E W . REH 59 b 14 48R0, & XBH S, K
DELT-RI AR U3~ &

o
1M ERMBGS R, AR LM SHET LU ERE R AR, RRUA R
B EARAE, B R R TE SN R R IR B/ T AR AR o7 LUK 73 9T BURIR A2
Bk F R AL 2 R AL VU SR AR AT BT B H 8 8, LUifi7E SEM T 28 40K M ¥E
ERARERE (REE LA Lo SEM TH2RR, MIER. B0 KL
FEERERE.
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2. ED SR R B A EE S R T o SN A R T
RUHM = RRE REFHEAT . H T —EENZE B TEAEENNE. MBS
WMEE . HoUmE s %2 L. A8 %2 E a0 (B4 (Erdiman 1969).

3. BRERESRNE L —~BHAEET LAWK LM FR AR EE, Heppeler
(1928) 48 THU3F 4 L BEA . B T H I A W, TERE B C7EM, PR A L R
A LR EFIEE SRR AR F T RMSF VIR, X W#EHE] Suessenguth (1953) By
#y; 5 R, FEREE Grubov(1949) Miih K 4R 2 T8 M R & 4 i fE Y — 5L
B. iE2—ECHEEYEIERRE P, LB RR 2 EEH RO
& BAIEBESHRGRRH, AR IR 8 W IR E B TER A E 8 A 2 A %
o BEERILAZ R AR ME AT R, H B WRE L. 807 SEM T 245 /b
SR MG R F AWM EE /N H AW R, Qs SEM T2 RAR. BER
K. FEI AR SMBTE SRHE LRI TS EACARRE, BATA 8 SO 5 B4 TR
W R 2 P R 2 T R RO P R AL R R R TR

8 * X MW
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hiti% B3 Explanation of plates

Plate 1 1—4. Sageretia paucicostata; 5—8. . henryi, 9—12. 8. melliana; 1 3—17. 8. horrida; 18—22. §. gracilis; 23—
26. Alphitonia philippinensis. LM x 1000; SEM: #4-£ ¥t (Whole pollen grain) x 2100, £ #§ (Ornamentation) x 6000.

Plate 2 27—31. Hovenia acerba: 32—34. H. dulcis:35—37. H. trichocarpa 38—42, Colubrina pubescens. LM = 1000;
SEM: % 1~ 75 ¥ (Whole pollen grain) x 2100, 80 {(Ornamentation) x 6000.

Plate 3 43—46. Rhamnus crenata; 47— 50. R. henryi; 51—54. R. hemsieyana 55— 58. R. sargentiana: 59-—062. R,
iteinophyila. LM x 1000; SEM : % £ ¥ (Whole pollen grain) x 2100, £ #i (Ornamentation) x 6000.

Plate 4 63—67. Rhamnus maximovicziana, 68—69. R. napalensis; 10—71. R. heterophylla, 72—T73. R. lamprophylia;
74—75. R. arguta; 76——77. R. koraiensis: 78—79. R. erythroxylon; 80—81.-R. globosa; 82—83. R. bungeana; 84—85.
R. ussuriensis. LM x 1000; SEM ; % 4~ £ (Whole pollengrain) x 2100, £r 4 (Ornamentation) x 6000; 84. %-ﬁﬂéﬁ
£544 (Exine ultrastructure) TEM x 15000, 85. # & 7L KX 4H 824544, §F 3k %75 S8 3 47 (Exine structure of aperture
region, arrow showing thinning part of exine) TEM x 8000; T = i % J2 (Tectum) , G= Hi ¥l 2 (Granular layer), F=
# 2 (Foot layer), En= M8 4 2 (Endexine).
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Zhang Yu—long et al.: A Study on Pollen Morphology of Tribe

Rhamneae (Rhamnaceae) in China Plate 1
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Zhang Yu-long et al. Plate 3
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