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Abstract: Pollen morphological characteristics of thirteen species in Pleurospermum Hoffm. ( Apiaceae)
from China were observed by LM and SEM. The results show that pollen of thirteen species are divided
into five types including subrhomboidal, subcircular, ellipse, subrectangular and super-rectangular
shapes. The polar axis length (P) is 17.1-27.1 pum with the most of 20-25 pm, equatorial axis length
(E) is 12.5-19.3 pm with the most of 13.6-18.6 pm, and P/E value is 1.2-2.0 with the most of
1.2-1.5. Shape of polar view is usually triangular and subovate triangular, a few is subcircular, and
only one species ( P. giraldii Diels) 1is trioblate circular. Shape of equatorial view is usually
subrhomboidal , subcircular or ellipse, a few is subrectangular and only one species (P. giraldii) is
super-rectangular. Aperture type is the tricolporate, that of the most species is goniotreme, while that of
P. yunnanense Franch. and P. giraldii is pleurotreme. Their colporus is longer and reaches to two polar
regions or nearly extends to two polar regions. Exine ornamentation of equatorial region is dense and
diversified forms, and may be divided into three types of brevistriate crisped cerebroid, granulate and
finely reticulate, in which, that of only P. rupesire (Popov) K. T. Fu et Y. C. Ho possesses finely
reticulate. Exine ornamentation of polar region differs from that of equatorial region, which are pitted
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reticulate or unclearly sculpture. According to these observation results, the evolutionary position of

Pleurospermum Hoffm. in Apiaceae and the evolutionary relationship among thirteen species in this genus
have been analyzed. And also, combined macroscopic morphological features and fruit anatomical
characteristics, the classification of P. camischaticum Hoffm, P. giraldii and P. nanum Franch. has

been discussed.
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evolution significance
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Table 1 Information of voucher specimens of thirteen species tested in Pleurospermum Hoffm.

fhk FeAEH P YN R A
Species Locality Collector No. of voucher
WFIE P. camtschaticum Hoffm. 52T B RER Xilinguole in Inner Mongolia 6 HE 0021
W 5ERE T P. cristatum H. Boissieu J[E§ He’ nan TREN 22396
FXMW T P. davidii Franch. 4115 2% Baoxing in Sichuan F A 38589
WYIAE T J¢ P. foetens Franch. PO )1 A Daocheng in Sichuan TREN 2145
A% TS P. bicolor (Franch.) C. Norman ex Z. H. Pan  ZFHI{L Lijiang in Yunnan oA 000002

et M. F. Watson
HORWETF /7 P. hedinii Diels PG Lihe in Tibet L& 3764
TEMHETIE P, heracleifolium Franch. ex H. Boissieu ZH 84X Deqin in Yunnan FENG K M 6173
2T P, linearilobum W. W. Smith PR Lijiang in Yunnan FE e 85-001
SEMR T P. nanum Franch. Z BN YL Lijiang in Yunnan DY )1 A= iie 49
AT A P. rupestre (Popov) K. T. Fuet Y. C. Ho HTER 28 A Urumchi in Xinjiang 1= 700478
L3RBT IT P. wralense Hoffm. P 515 Zhaowuda in Inner Mongolia TREAN 149
LR T P. yunnanense Franch. AR Deqin in Yunnan et 8612

KHEE T P. giraldii Diels

BEVE K 1L Taibai Mountain in Shaanxi

TSOONG P C 2801

HHB/N, WA BEZ R 20 ~25 wm; BRI B iR
BN 17.1 pm (J&E# T+ P. nanum Franch.) , 7548
FFE(P. rupestre (Popov) K. T. Fuet Y. C. Ho) 4k
WL AR B B (18,9 pum) , il B B K 1
H27.1 pm(WNYLREF 7 P. foetens Franch.) ., 7RiE %
KZH13.6 ~18.6 pm; AN 12.5 pm CREK T
J P. giraldii Diels) , A4 19. 3 wm (IEMH 17
P. heracleifolium Franch. ex H. Boissieu) , &4 AF
KANEEEEL 17 ~22 /M 15, 6 (BB FI7)
RN 22.0 (TEMART97) o EBPRIRY P/E {6 (1)
S AREMKIEZ ) 20 1.2 ~ 1.5, DHGEF] 1.6
(IR F M= F & T fr P. yunnanense Franch.) ,
e Ak 2. 0( KA FH) .
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A (B T -9,6,4) , 8GR FHE (= /T,
BRI —12) F1 =R BEDE (IR A7, BT -
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GEHL . AR IE T (AR D) 2208 3 38 08 L K 1B P
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(P. linearilobum W. W. Smith) Fl 52 i /R ¥ F 7 55
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Table 2 Pollen morphological characteristics of thirteen species tested in Pleurospermum Hoffm.
AERRIEAR KB/ um ) HMRESH
Fhk Shape of pollen grain Lengih” 2 5 i Exine ornamentation
. P/EY S
Species R 1AW AR T ekl A% Aperture P IX. IRIEX
Equatorial view Polar view Polar axis  Equatorial axis Polar area Equatorial area
BTIT A = 18.8-23.6 16.5-19.9 1.2 18.5 fAfl Ui AN kLR e
P. camischaticum Subrhomboidal Triangular (20.7) (17.1) Goniotreme  Sculpture unclearly Granulate
MR T E2E =it 19.6-25.4 17.1-19.4 1.2 20.6 fifl SUiANE WRCREL
P. cristatum Subrhomboidal Triangular (22.8) (18.6) Goniotreme  Sculpture unclearly Granulate
EMET T e Si7 W= 22.6-26.8 17.4-19.0 1.4 21.9 i1l UG EENGEITTE
P. davidii Subrhomboidal Obtuse (25.7) (18.6) Goniotreme  Rarely small Reticulate brevistriate
triangular pitted reticulate crisped cerebroid
WYL BRI JERIE 25.3-28.8 16.4-19.7 1.6 21.5 fadl SN R R Jt A A £
P. foetens Subrectangular Subcircular (27.1) (17.1) Goniotreme  Sculpture unclearly Reticulate brevistriate
crisped cerebroid
“ERTT b3 = 21.6-26.3 13.7-16.8 1.5 19.5 Sl LUVANEIE' EENTEIT1LE
P. bicolor Subrhomboidal Triangular (24.2) (15.7) Goniotreme  Rarely small Reticulate brevistriate
pitted reticulate crisped cerebroid
AT Lz WEER =S 19.7-26.1  14.4-18.2 1.5 19.5 ffl e RIS
P. hedinii Ellipse Subovate (24.2) (15.7) Goniotreme  Shallow reticulate Brevistriate crisped
triangular cerebroid
T A B =AY 22.7-28.4 17.8-19.9 1.3 22.0 Al B kR s
P. heracletfolium Subrhomboidal Obtuse (25.0) (19.3) Goniotreme  Shallow reticulate Granulate
triangular
LA T piine 317 =t 21.8-27.4 16.9-22.1 1.4 21.9 £l LRIV EEWNSGEITIE
P. linearilobum Subrhomboidal Triangular (25.7) (18.6) Goniotreme  Clearly small Reticulate brevistriate
pitted crisped cerebroid
BT R JER=FAIE 15.5-18.6  12.3-16.2 1.2 15.6 il EARERe RENSGELT 2
P. nanum Subcircular Subovate (17.1) (14.3) Goniotreme  Shallow reticulate Reticulate brevistriate
triangular crisped cerebroid
HAERTIT ERE =fE 16.7-22.1 13.6-18.0 1.2 17.2 fiil I NTIE AN MZOR
P. rupestre Subcircular Triangular (18.9) (15.7) Goniotreme  Densely pitted Shallow finely
reticulate reticulate
BRI i3] =ik 19.2-24.5 15.2-18.4 1.2 19.1 fifl Hi/ NI B 557 4
P. uralense Subrhomboidal Triangular (21.4) (17.1) Goniotreme  Rarely small Reticulate brevistriate
pitted reticulate crisped cerebroid
AMKTIT ERITIE PR 20.1-25.7 11.5-15.3 1.6 17.1 il BNV EEONTEANES
P. yunnanense Subrectangular Subcircular (21.4) (13.6) Pleurotreme  Reticulate pitted Reticulate brevistriate
crisped cerebroid
KAWTIF HBRITE =R 22.9-27.2  11.8-14.4 2.0 17.8 il TERLIEE TURLIREL
P. giraldii Super- Trioblate (25.3) (12.5) Pleurotreme  Nearly coarse Granulate
rectangular circular crisped

D 555 (B 3 ) Fe s i 1 B R il A SE- 2 {E The datums in brackets represent the average values of polar axis length or equatorial axis

length, respectively.

DP/E; WK E 5 AR E 2 H Ratio of polar axis length to equatorial axis length.

3 SI, AEFMARIR/INMER V/PXE” Size index of pollen “ v/PxE”.

BIA) kg T 57 (P, camischaticum Hoffm.) R3S el 4
TR -1, 2) SRR =JE AL, Mok B
AR~ e by R, (H U RO, ety 13
MR, A 1 REU RN R iR 2 HA 3 R4
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FEBIZEIL T 3 22 8] R 28 I8 sl KO 8 LR
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FIFAR PR LA 2R 5 R 280 (5 R 70% ) | i
IEEZ /O E S RUE 577125 =S A

B2 BT R A 2R AR 28 (R L
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FE W E RN, P SR FiZ R e IR T Y 3
A 1 8 T P A5 R, Xt U DK % 8 B T Drude
532 Z 55 P AL A R LR ) SE R T P RS LY
3.2 EMESERTEEAMENELXR

TERS R Y E AN T AENOR B S TR
PR EE AL OC R E AR —, #EENT 1
WY AR (1 S FLAN S MEE U 25 #0 HLA o B ) e Ak 3
SC, HE—RIE N AE R R TR LSRR A B SR R | [RE
s R 1 L3R D s, K 5 T B4k 5 i Rk FLA
JRUG , 0 & LI HE Ak 5 2T SCH v ORLR =i/ HE
B 55 S, 40 W S0 2%k SCRS kA, v 20 ) A it
B0 FE ik, xR 13 R T B A AL RHE S
FRESEATEE G AT, AT A A5 45 H 30 S 7 28 [ ) £
KFR ) R R O T X8 b 7 A M i
BT, ALK BRI WA 30 32T | B0 Ry kIR 2L
Wi A =M, g &L, 2) 8RR RS
IRRTH BB TR  OR T RMERR 77,1
L 2% 3 1L R ST 22T, SUH Sk S 4 I 8L, % 1 A
=M, Ml kAL, 3) R R IR K O A A T
F B T AR TR, AT AR KLY O f
KAl AR AR TR I AL AR AR 3 THDUEA 3 (R B | 2
Tt A 20 X 8L, W 1T A = AT 5 SR T AR MR G R
T T L Ay 3T B | 30 Sy e 0 3 8, AR T O A BCER =
FATE s BOIRE T A6 K A A% 38 1 00 R 466 (R0 | 680
R S RS, A TEA IR = . 4) AR
T2 Ry R VTR T, A6 KR 238 T A K 5 B, &
A Sy 2 4 Py 5, AW TS0 A 30 TR, 1 i % L, LA A
K NGB U &98 . 5) Bt LR 28 =ik
T AR KR A K D T, B0 R S Ak 2L
e AL R i d &L, 6) btk i Fh2 K A
BT, A6 R r %) 2R T8 T AR A I | B8 b A
ARG W EW R = 2, i & 1L
3.3 UMESERTFEEBSMEN S HKib AL
3.3.1 ®HFHer Ll WTEE 1814 FEHET
FEIREST RS B 3 AR — | R R ATTIA
WZIR A Z —, %S SRR F i e,
AR —ECK eI 2 AP Ab B, 76 [ /i A



34 W) B8 IR 53R 5 o 4R

B2 %

TR 5 & oA T R RS R bk
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BT A SRR T A —E B, H
AR B AR TE X SRR IR — R KR R
TURLARZC, T 55 437 7R A8 1 S S A G 28, 3 TG e 8 A
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E SN DA N

B R 1 5 BN AR S 23 A T B FIE
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FU, AER R UL R = 2RI | iR 38 X S0 A -5 0% T S i
O3 T 2 R AL Rl 2 iR 8 X S0 S BURLAR £, X
—RHETEZ Ry B W IR R R R By UL A
AIAERY R IEAA G B T B AL R A B . 25 5% i
HEAIEH #L ) AL AL, & — DRIk TS, e
Hb, WIZFI A RS ) 2500 A HER B 4R A8 ORI v
KRB A 55 Il B il S i R A R, 5
BB iR SR IEA B R 25 % BT X
Tl AL AT A0 2R S 254 5 T A HL A D 2 Y 22 57 4
R RYER T B A E R b BT B A 0 1 3 4L
HOASE 2 53 2 A N R R, A R T
J& o
3.3.3 #&MF AL EWAL Pimenov F P RIEE
A& T RN G O R SRR R T O SRR TR
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ERRi%RE Explanation of Plates

BIRR I FEMME. 1. BeFIm; 2. WM T 3. BT 4. WL T; 5. OB T 6. HeRF4; 7. IEMHTIT; 8. 43k
T 9. BT 10, AR 11 BRURKET R 12, aMRTF; 130 RHBETTF.

Plate I  Polar view of pollen: 1. Pleurospermum camischaticum Hoffm.; 2. P. cristatum H. de Boissieu; 3. P. davidii Franch.; 4. P. foetens Franch.; 5.
P. bicolor (Franch.) C. Norman ex Z. H. Pan et M. F. Watson; 6. P. hedinii Diels; 7. P. heracleifolium Franch. ex H. de Boissieu; 8. P. linearilobum
W. W. Smith; 9. P. nanum Franch.; 10. P. rupesire (Popov) K. T. Fuet Y. C. Ho; 11. P. uralense Hoffm.; 12. P. yunnanense Franch.; 13. P.
giraldii Diels.

BRRT BRI, | BT, 2 BTRETA 3. SOMETH 4 BICHTR, 5. — TR, o BIRBTA, 7. ENHTH, 8. 4%
BT 9. BEHETES 10. BB T A 11, SRURKTA 12, ZRHTAS 13, KEBTH,

Plate I Equatorial view of pollen: 1. Pleurospermum camitschaticum Hoffm.; 2. P. cristatum H. de Boissieu; 3. P. dawvidii Franch.; 4. P. foetens
Franch.; 5. P. bicolor (Franch.) C. Norman ex Z. H. Pan et M. F. Watson; 6. P. hedinii Diels; 7. P. heracleifolium Franch. ex H. de Boissieu; 8. P.
linearilobum W. W. Smith; 9. P. nanum Franch.; 10. P. rupestre (Popov) K. T. Fu et Y. C. Ho; 11. P. uralense Hoffm.; 12. P. yunnanense
Franch.; 13. P. giraldii Diels.
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