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Taxonomic significance of the pollen morphology
of sect. Racemosae (Impatiens)
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Abstract: Section of Racemosae Hook. f. et Thomson, blonging to subg. Impatiens, Impatiens, Balsaminaceae, most of
them distributed in South China and with a part of species radiated to southern slope of Himalaya and Europe. The
species of this section are characterized by racemose inflorescences with many flowers, 2 lateral sepals, 5-carpellated
ovary, linear capsule fruits with multiple seeds, subobovoid, and surface of seed with finger-like protuberance appendages,
which well circumscribe this section from others of Impatiens. Pollen studies in previous works indicated that
morphological characters of pollen grains were of valuable in subdivision of Impatiens and circumscription of Impatiens
species. However, the species carried out pollen studies in sect. Racemosae are few concerned. In order to study the

pollen grain characters and clarify their taxonomic significance of pollen morphology characters, 21 species from sect.
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Racemosae were sampled and investigated under Scanning Electron Microscope in this study. The observation results

indicated that the species of sect. Racemosae were characteristic of 4-colpate pollen grain, zygomorphic, and oblong,

long-oblong or sub-quadrate in polar view. The long equatorial view of pollen grain were elliptic to oblong, short

equatorial view of pollen grains were elliptic; and the ratio of length of long equatorial axis to short one were mostly

between 1.4-2.4. The exine of pollen grains were of reticulate ornamentation with lumina even in polar view or uneven

equatorial view. The muri of lumen were smooth or sinuate towards margin. There were granules in the lumina with

different densities. The pollen morphology characters of sect. Racemosae showed little correlation with the gross

morphological characters within this section. However, variation in the aspects of pollen shapes in polar view, the ratio

between long equatorial axis and short equatorial axis, distribution of lumen, muri of lumen smooth or sinuate and the

density of granules in the lumina and so on, were consensus within species expressed the taxonomical value in

circumscription of species within sect. Racemosae.
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BRAEF 4L ( Impatiens sect. Racemosae Hook. f.
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HITACHI S-570 J% HITACHI S-4800 %474 vy 4%
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2.1 TEMISHHE

2.1.1 RIRAL (I aquatilis Hook. f. B 1: A-C) f&
FyRr ELDUE , B AR B, 258 T WA D
TERPRE RN R (32.78~35.46) x (14.02~14.97 ) um,
HPREEL AR ST, oA 3 T A4 o HR R AR T 08 1) R/ —
H, WHEBZOEH, MR PGB EY) .
2.1.2 RMRAFE (L nyimana Marq. et Airy-Shaw B 1,
D-F) fEBpRiE DU, SEKHERDE, JRIE
WY, TEMPRIR/INE (29.55~32.14) x (13.22~15.57)
umo FMEEELRRSCIR , 30 T 174 P R RIS TR ) K N—
2|, WERZOEH, MIRPEARRCRIN &Y

2.1.3 RICRATE (L desmantha Hook. f. B 1: G-1)  4&
2 v = LIS B B QTR UV SN 2151 AN S TERT RN 1 215/ i
BRI (25.3627.55) x (14.32~16.45 ) pm.,
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um, FNEEEL R SUH , 0 IR A AL 2R 1 43 A 34 5
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KRRV, B AR BT, R A I FE , A
WYL R /N R (34.20~37.20 ) x (22.00~23.60 ) pm.,
HEE L AR S, IR TE A6 R 2R 1 43 A AR5,
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Table 1  Source of material and characters of pollen
IS EDBIEL
b L R peserd 1 N [R5 L 51
w M gy kRIS RUREAIE S
e R Ei[ﬂﬂ‘)uﬂ[}«u\ Sl P 1 2% Polar axis B B Ratio of W i
Species Voucher Shape'm polar Ornament Shape.of length Lon.g equator Sho.rt equator long and Granules  Fig.
view . muri axis length axis length short .
ation (um)
(um) (um) equator @ a
axis length
FKRUIl S.X.Yu(TH:  KHERIE ¥e) el (11.53~13.14) (32.78~35.46) (14.02~14.97)  2.40 +++  1:A-C
L aquatilis 1f) 3716 (PE) Long-oblong Even  Smooth 12.37 3451 14.35
FIBUERAIE S X, Yu, W. HilRE 551 WMEARSER  (13.86~15.27) (25.33~27.57) (1435~1644)  1.73 + 3:A-C
1. bahanensis Wang (THE#E,  Oblong Even  Deep wavy 14.49 26.45 15.27
TH5) 6452 (PE) projections
ARNRALE 4030 (PE) HIE Be) RIERGEHR (20.95~23.59) (33.79~37.26) (19.55~23.43)  1.66 ++ 4 D-F
I blinii Oblong Even  Deep wavy 22.40 35.28 21.29
projections
SR Xinjiang bayi bliwipiA 5] HRIPRZEEE  (16.80~18.10) (19.30~21.80) (19.30~21.30)  0.98 ++  6:D-F
1. brachycentra agronomy Sub-Quadrate Even Light wavy 17.30 20.10 20.40
courtyard (Hii projections
IN—4R2EBE) 005
(PE)
HA XAl Jin Xiao Hua- K B R BPRZSGE  (11.89~14.35) (28.93~30.87) (13.55~16.21)  2.01 -+ 4:Gl
1. ceratophora ST0181 (PE) Long-oblong Uneven Deep wavy 13.29 29.76 14.78
projections
FETTILRUNE S, X, Yu, W. SR W5 HIOIRGGE  (16.54~19.25) (30.22~33.56) (18.23~21.15) 1.66 ++  5:A-C
1 chimiliensis Wang (FJlE#£,  Oblong Even  Deep wavy 17.82 32.69 19.72
T ) 6539 (PE) projections
FETTILRUNE S, X, Yu, W. HE AR AR — (16.35~18.82) (29.74~32.21) (17.38~19.95) 1.66 —— S5:D-F
I. chimiliensis Wang (THE#E,  Oblong R 17.38 31.02 18.72
T ) 6539 (PE) Irregular
ridges
Rl S. X. Yu, W. KRR 451 WK (12.25~14.86) (26.48~28.87) (12.59~14.85)  2.02 +++  4:JL
I clavicuspis Wang (FHE#E,  Long-oblong Even  Deep wavy 13.14 27.64 13.65
F£h) 6400 (PE) projections
AR S.X.Yu(FH:  HEE AEE] WPRZEER  (21.60~23.70) (34.20~37.20) (22.00~23.60) 1.56 =+ 3:G-
1. cyanantha #£) 3768 (PE) Oblong Uneven Deep wavy 22.40 36.10 23.20
projections
AR Tibetan group (7§ 4E [HJE 5] HRIPRZEER  (14.33~16.27) (25.36~27.55) (14.32~16.45)  2.35 ++  1:G-
1. desmantha X R AL Oblong Even Light wavy 15.96 26.44 15.51
7900573-7 (PE) projections
BiAE Rl 3987 (PE) bliwip |7 ¥ HRICIREE  (14.58~15.83) (24.60~27.49) (18.31~19.45) 1.42 ++  6:G-1
1. laxiflora Sub- Even Light wavy 15.30 26.71 18.80
quadrate projections
TR RUIAE Q. Luo (&) LA 5] RBIREHE (14.39~16.22) (31.26~34.05) (16.15~18.68) 1.89 +++ 3:D-F
I. lizipingensis 131020 (PE) Oblong Even  Deep wavy 15.54 32.72 17.34
projections
N RAILAE Tutu 20024 (PE) 4 [T AL RICREE  (12.36~15.16) (24.58~27.03) (14.57~16.64)  1.67 3L
1. microcentra Oblong Uneven Light wavy 13.88 26.00 15.53
projections
KRR S.X.Yu(TH:  KHERIE 451 bl (12.85~16.02) (29.55~32.14) (13.22~15.57)  2.15 +++ 1:D-F
I nyimana #£) 6043 (PE) Long-oblong Even  Smooth 14.59 30.23 14.08
W R4 S.X.Yu(FH:  HEEE ¥ HRIPIREE  (16.14~18.55) (28.69~31.22) (16.35~18.46) 1.74 +~+ 1)L
I principis #£) 3742 (PE) Oblong Even  Light wavy 17.28 29.91 17.16
projections
SRRIAE S. X. Yu, W. bliwip| A 5] HRIPRZEER  (12.75~15.08) (17.65~19.88) (15.48~17.85) 1.16 +  6AC
I racemosa Wang (FHE#E,  Sub- Even Light wavy 14.31 18.96 16.32
TA5) 6273 (PE)  quadrate projections
EARILAE S. X. Yu, W. KHERTE 5] RIRZEER  (13.20~16.05) (26.84~30.15) (12.96~15.38)  2.04 ++  4:AC
I rectangula Wang (THE#E,  Long-oblong Even  Deep wavy 14.15 28.93 14.17

F£F) 6505 (PE)

projections
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sk |
ANV Sk y
A i , ey K ok 2z
—_— LIQIPYNZIN " P 1% . i 3 i3 Ratio of -

il FEIES . i Polar axis iy 4
. Shape in polar Shape of Long equator ~ Short equator  long and .
Species Voucher . Ornament . length . . Granul  Fig.

view . muri axis length axis length short .
ation (m) (pm) (um) equator mA
axis length lumina
i KUl AE S. X. Yu, W. R e RERISE  (11.97~13.68) (27.55~29.84) (12.98~15.07)  2.03 ++  2:AC
1. ruiliensis Wang (THERE, Oblong Even  Light wavy 13.14 2878 14.18
TA%) 6290 (PE) projections
R Hongtan (ZL3f)  KIEFTE A RIIRISGE  (12.79~15.04) (31.84~32.88) (14.83~16.51)  2.10 =+ 2:GH
L siculifer (PE) Long-oblong Uneven Light wavy 13.89 32.25 15.30
projections
FEZERANAE S. Jiang, C. F. AT ¥a) o el (10.80~11.74) (22.12~24.26) (12.29~15.20)  1.61 +H+ 5 G-
I sulcata. Zhao (£, Oblong Even  Smooth 11.39 23.18 14.36
BMAR) (PE)
FEZERANAE Tibetan group (75 4E[AJE 5 ol (11.40~13.73) (22.84~24.64) (12.93~14.48) 1.72 ++++ 5. J-L
L sulcata. JREBN) 742183 Oblong Even  Smooth 12.19 23.34 13.47
(PE)
MBI RALAE Feng 7827 (PE)  JEIEITE A BWIOIRGEE  (14.30~16.30) (30.30~32.40) (15.50~17.20) 1.90 + 2:D-F
L. taronensis Oblong Even  Deep wavy 15.80 31.20 16.40
projections
PG XANAE Tibetan group (P KL AWE) RPCREE  (15.18~16.83) (28.55~31.06) (13.89~16.05)  2.01 ++  2:J-L
1. thomsonii J#EBN) 00559 (PE) Long-oblong Uneven Light wavy 16.03 29.32 14.61
projections

R RS MR B4R . Note: + represent granules density in the lumina

ANEEELIUIR S0, DR AR A8 R 2% 1 43 A AN AT

% T TR %) P MR L A3 TEDUR P R HIR /I, D 300 2 B AR
R, WHRNER IR, PR

2.1.13 H AR (I rectangula Hand. -Mazz. & 4:
A-C)  AEKPRCEDUYE, ARIAAEFDE , JRiE i
WL, FERPRER/INA (26.84~30.15) x (12.96~15.38)
umo FMEEELPRIR S, PIIRTEAE MBI 1H 3 AT 5T
% T TR AR TEDUR ) /N —3, I I S R AR S
D] HIR A AL 400 7

2.1.14 FNRALZE (L blinii Lévl. B 4:D-F) 68}
AR, AR RDE , R IE T IEDE , B
RR/INA (133.79~37.26 ) x (19.55~23.43 ) pm, Fh
BEEL AR SC, IR TEAE R R R I3 A 315, NH
HGRPIRGERL ,  IHIR PR ASORE 07 i

2.1.15 B ARG (I ceratophora Comber B 4: G-1)
ACRPRLELDUYE, AR RDE, ARl i AHEDE

TERRIA/INE (28.93~30.87) x (13.55~16.21) pm. 4k
BE B RR G, ERTEAE KRR o0 A AN 5T, o
T TET A DX IR AR U P PR /DN DR 0 % R U R 5
&, IR R 2 o

2.1.16 ¥RRANFE( L clavicuspis Hook. f. ex W. W. Smith
B 4: JL) AekpRiEDNE, WIKEEREE, ARETm

WA W6 BB, fE Ry R R/ (26.48~28.87 ) x
(12.59~14.85 ) um, FMEEEL RS, WARFEAE R Hr
R AE], WEDGTEPARTEE , PR P kL
LI e

2.1.17 HF L RAMIE (L chimiliensis Comber B 5:
A-C)  AEMPRLELDWE, BRI EDE , i s
., FEBRIA/INA (30.22~33.56 ) x (18.23~21.15 ) pm,
SMEEE AR S, PIIRTE AR R T 40 A 34 5), W
HINGIRPARIEGE , MIRNBRLY R Z . RN A
IZAN AR 9 R T8 SCU AN R AR, T AN B )
R (K 5:D-F),

2.1.18 A ZERALE (I sulcata Wall B 5:G-L) 1
KR DU, B AR Y, R DAY DY, AE
KRR /N (22.12~24.64 ) x (12.29~15.20) pm,
HNEE LIRS0, 2l T8 T A P AR R 1 ) RN —
5, WEBZEH, PR N BRI E P A &,
2.1.19 BIKRRALIE (I racemosa DC B 6: A-C) 1k
KRR DU, WOE R Y, R IE A RDE , 4E
MR/ A (17.65~19.88 ) x (115.48~17.85) pum.
HEE R AR S, PR AR R R T 43 A 45), AR
T T ARG TEUR Y R /N — B, R I R BOIR 58
o R A SR i 2
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K1 HE e FRERIES

A-C. KRl D-F. KMRUILE; G-L HAERAIAE; J-L. W RAAE; A D, G, J. 18K

MW, #RR=5pum; B, E. H, K. {E¥aREEW, FR=5um; C. F. I. L. fEMFMES, FrR=1 pm,

Fig. 1

SEM micrographs of pollen grains  A-C. I. aquatilis; D-F. I. nyimana; G-1. I. desmantha; J-L. 1. principis; A, D, G,

J. Pollen polar view, bar=5 um; B, E, H, K. Pollen equatorial view, bar=5 pm; C, F, I, L. Partial view, bar=1 um.

2.1.20 423 RAL e (I brachycentra Kar. et Kir. B 6:
D-F)  Aekphi B0avs, Wi e, o i i
R, e/ N R (19.30~21.80) x (19.30~21.30)
wm, HMEEEL RS, AR FE AL AR R 1 43 A 3 5
I8 TR DU K/ h—3%, S T, a2k
RCIR G, IHR P A F0REIR B 7 6

2.1.21 HALRAN (I laxiflora Edgew B 6: G-1)
AR R EL DU, B T, o 3 DU RDE
MR RN (24.60~27.49) x (18.31~19.45) um,
HMEEELICAR S, R AEAE R R T 4y AR X5, AR
TETEUFIRR TR WL R/ N—3, R, R 2k
PeAR TR, IHR P 1 0L 4 75 6



14 89

K 2 HAREBESETRAEHIES A-C. BRULE; D-F. SUETRAIE; G-1. #4R; J-L. BUERUILE; A, D, G, J. {EMIRIEW,
FRR=5um; B, E. H., K. fEBIRERM, #N=5um; C. F. I. L. fEMAMEELA, F7/=1 um,
Fig. 2 SEM micrographs of pollen grains  A-C. I ruiliensis; D-F. . taronensis; G-1. L. siculifer; J-L. I. thomsonii; A, D, G, J. Pollen

polar view, bar=5 um; B, E, H, K. Pollen equatorial view, bar=5 um; C, F, 1, L. Partial view, bar=1 pum.

22 BREFAEVEMESHTERERR
1. MM 77 7%
2. MR ANRBCRLAIR D, SIS BARRULTE 1 racemosa
2. MR BURIFRGE, YA B

3 R A e SEEERALFE L brachycentra
B R BB T ettt BRIERALTE 1 laxiflora

1. A% DR 58 2 B [
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Bl 3 FfHBEE TRERIES  A-C. ABUERAIE; D-F. BEFEERUIE; G-L #ERUIE; J-L. /MERUIE; AL D, G, J.
WL, FRR=5um; B, E. H, K. E¥RETW, #R=5um; C. F. I. L. E¥IMELM, $3N=1 ym,
Fig.3 SEM micrographs of pollen grains A-C. L bahanensis; D-F. L. lizipingensis; G-L. I. cyanantha; J-L. I. microcentra;
A, D, G, J. Pollen polar view, bar=5 um; B, E, H, K. Pollen equatorial view, bar=5 pm; C, F, I, L. Partial view, bar=1 um.

4. ATV R R T

5. [HRAEAE KRR I 2 AR 220, A T M55 7% T T U £ 19X AR K /N0 A 25
6. MRS ILTE

T PIHRIEE TR oottt KR I aquatilis
T PRI I <o, KRATE 1 nyimana

6. I SRR BOIR R
8. PXHR P BTRLAI BRI ..o BEARARIE I rectangula
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K4 HARMEETRAEMIES A-C. EfRUIE; D-F. ZIIRAIE; G-L BEMRUIE; J-L. BERILE; A, D, G, J. ¥
M, #R=5um; B, E. H, K. /EM#FREHEW, FrR=5pm; C. F. I. L. fEMFMES, FrR=1 pm.
Fig. 4 SEM micrographs of pollen grains  A-C. I rectangula; D-F. I. blinii; G-1. I. ceratophora; J-L. I. clavicuspis; A, D, G, J. Pollen

polar view, bar=5 um; B, E, H, K. Pollen equatorial view, bar=5 pm; C, F, I, L. Partial view, bar=1 um.

8. PRHHR P TTURLAIERL 22 .ottt BRERUIE L clavicuspis
5. PORRAEAE R WL 2 TH o0 A AN K57, i 3 1] 9 BT R0 T W /)
9. P ZIRVLIRIZTD oo BRRALTE I ceratophora
9. P ISR BOIR R
10. PIHR PIRREIIRE I s 32T 370 o AR L thomsonii
10. WIHE I BRIIRRIR . T T L oo, BHER L siculifer
4, AR VLR [
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F 5 HRMEBEBETRERIES  A-C. mESULRAIE; D-F. BRITLRIAE; G-I MEZERIFE; J-L. BZRAIE; A.D. G, J. £
BRI, $rR=5pum; B, E. H. K. fEMFRETM, FRR=5um; C. F. I. L. fEMFMESUS, FrR=1 pm,
Fig. 5 SEM micrographs of pollen grains  A-C. I chimiliensis; D-F. I. chimiliensis; G-1. I sulcata; J-L. I. sulcata; A, D, G, J. Pollen

polar view, bar=5 um; B, E, H, K. Pollen equatorial view, bar=5 um; C, F, 1, L. Partial view, bar=1 pum.

11, WRRAE AR RL 2K TH 23 A1 3 5]
12, B I T T oo EERWIE L sulcata
12. ML R
13, RPCRRGE
14, PR BRI EE TR 0 A0 T 3HZE oo, RERAFE [ desmantha
14. X HI A RIORE 40 3
LS. R BB B oottt ;e RALTE 1 principis
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K6 HmB FIAERIES  A-C. SRRAIE; D-F. EIERUIE; G-I BIERUIE; A. D. G. LM EN,
PrR=5um; B, E. H. fEFRIEEW, $rR=5um; C. F. L. fEMFMELUR, #rR=1 pm,
Fig. 6 SEM micrographs of pollen grains A-C. I racemosa; D-F. I brachycentra; G-1. 1 laxiflora; A, D, G. Pollen

polar view, bar=5 pm; B, E, H. Pollen equatorial view, bar=5 um; C, F, 1. Partial view, bar=1 um.

LS BT B 2 ettt EmRALTE I ruiliensis
13, WRPIR R
16. WIHR A RORL 3 2

17, P BT ettt BETFERALIE 1 lizipingensis
L7 P S oo BRTWRATE L chimiliensis
16. WHR A RORL A 42D
18, BRHR PYITRIDILTE oo WARSTRALTE L taronensis
18. WHR PN RTRLA) s #
19 FIHRIE TR oo FINRATE 1 blinii
19, BIHRIELZIN o BiGERALTE 1 bahanensis
11, PIRFEFER R R T o0 A0 A S, AR TE R/
20. PIBIHZIRPIRIZID oo ERRAIE I cyanantha

20, BB TR AR TETD oo ettt INEBERULAE 1. microcentra
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B A A T R — MR 8 = A ARE RDE 5 At &l
L4 ( sect. Semeiocardium ) AR T A KR RIE
P AR AR AN B 5 s KU (sect. Impatiens ) 1k
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