POLLEN GRAINS OF FORMOSAN PLANTS (2)**
‘TSENG-CHIENG HUANG*

The pollen grains of Formosan plants, i.c. 66 families, 155 genera, and 263
species were studied. A brief description for each taxon as well as keys for genera
and species were prepared for each family.

The pollen grains were extracted from the dry herbarium specimens which
are deposited in the Botany Department (TAI) and Forest Department (TAF) of
the National Taiwan University, Taiwan Forest Research Institute (TAIF), and
Pingtung Agricultural College (PA). In addition, fresh materials were used from
the author’s collection. The pollen grains of all available taxa were studied from
permanent slides prepared by the acetolysis method outlined by Erdtman (1956).
The palynological terminology follows that of Erdtman (1966), and Faegri, Iversen,
and Waterbolk (1964). When possible, the size is measured randomly on the basis
of 30 grains for each collection.

The description of each family is arranged by alphabetical order. Throughout
this paper, the signs, A, B, C, D, E, and F in the 72 drawings were designed to
indicate:

A; equatorial view,

(A); a dorsal segment of equatorial view,

B; polar view,

C; exine stratification,

D; sexine pattern,

E; grains without definite view,

F; tetrad grains.

The writer wishes to express his sincere gratitude to chairmen as well as
curators of the herbaria who allowed pollen grain extractions from the deposited
specimens. I would also like to thank Dr. David B. Dunn, Botany Department,
University of Missouri, U.S. A. for his reviewing of this manuscript, and Mrs.
L.C. Huang, and Mr. C.Y. Chen for their drawings. Finally, 1 give thanks to
Miss Hope H. Chen for typing the final manuscript.

OBSERVATION
1. ACERACEAE ft
Pollen grains are characterized by 3-colpate; shape classes of P/E prolate to
prolate-spheroidal, or oval, with P axes of 2534 u long, and with E axes of 16-254
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long; amb peritreme to or circular to i colpi crass-
imarginate, nearly as long as the length of P axes; exine psilate to scabrate,
2 thick; sexine as thick as nexine, striate-reticulate.
Acer albopurpurascens Hayata R4

Grains prolate to prolate-spheroidal, with P axes of (25-)28-30(-34) # long, and
with E axes of (16-)19-20(-24) # long.

The voucher is Hualien, Shimizu et al. 11636.
Acer morrisonense Hayata R3—Fig. 1

Grains prolate to subprolate, with P axes of (25-)27-29(-33) # long, and with
E axes of (16-)20-22(-25) # long.

The voucher is Taipei, Yanming Shan, Liao s.n. Apr. 1963.

Pig. 1. Acer morrisonense Hayata (Liao s.n. Apr. 1965),
equatorial view x 1000, polar view x 500,

2. ACTINIDIACEAE WRitH

Pollen grains are by porate, prolate to prol
with P axes of 1521 4 long, and with E axes of 1019 1 long; exine psilate, 1-2/¢
thick; sexine thicher than nexine, granulate, with obscure-pattern.

Key to genera

1. Colpi imargi ora colpi . Actinidia
1. Colpi uncrassimarginate; ora colpi transversales to colpi
transversales-circulares.......... o Sauruja

Actinidia arisanensis Hayata F I\l @%—Fig. 2-1.

Grains 3-colporate, prolate to prolate-spheroidal, or oval, with P axes of
(15-)18-19(-20) x long, and with E axes of (10-)11-12(-14) # long; amb peritreme
to ptychotreme; colpi crassimarginate, as long as the length of P axes; ora colpi
transversales-equatoriales; exine psilate, 1-2 # thick; sexine as thick as or thicker
than nexine, granulate, with obscure-or OL-pattern.
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The voucher is Taichung, Mt. Pahsien, Liu et al, 400.
Actinidia latifolia (Gardn. & Champ.) Merr. ML

This species differs from the former by having 3(~4)-colporate grains, with P
axes of (15-)17-19(-21) # long, and with E axes of (10-)12-13(-16) x long.

The voucher is Taityu, Rengechi, Yamamoto s.n. July 1930.
Sauruja oldhamii Hemsl. k4T —Fig. 2-2.

Grains 4(-3)-colporate; shape classes of P/E prolate-spheroidal, or oval, with
P axes of 18-20 x long, and with E axes of 17-19  lony
colpi long; ora colpi lares or colpi cxine psilate,
1 thick; sexine thicker than nexine, granulate, with obscure-pattern.

The male gametophyte is dinucleate.

The voucher is Taipei, Huang 4180.

| 2

mb peritreme, or circular;

diaceae, %1000, 1. Actinidia arisanensis Vayata (Liu et al. 400). 2. Sauruja

o e, (Huang 4180).
. ALANGIACEAE /fuffift

Pollen grains are characterized by 3-colporate; shape classes of P/E suboblate
to oblate, or oval, with P axes of (15)18-20(-26) s long, and with E axes of

s long; amb goniotreme, or 3 colpi as

2/3 long as the length of P axes; ora costac-circulares; exine verrucate, with
prominent infrategillar bacular, 2-3 x thick; sexine thicker than nexine, coarsely
granulate, with OL-pattern.
Alangium chinense (Lour.) Rehd. #MA—Fig. 3

The vouchers are Mt. Ali, Sasaki s.n. May 1913; Nantou, Musha, Sasaki s.n.
August 1929; Pianan ambu, Suzuki S. 5031.
4. ANACARDIACEAE i+

Pollen grains are characterized by 3-colporate or (4-)6-porate; shape classes
of P/E prolate to subspheroidal, with P axes of 18-49 « long, and with E axes of
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Fig. 5. Alangim chinense (Lour.) Rehd. (Sasaki 5. May 1913),
equatcrial view x 1000, polar view x 500.

18-41 12 long; amb peritreme to goniotreme; colpi usually as long as the lenth of
P axes; ora frequently long, colpi or colpi
exine scabrate to verrucate, 1-15, thick; sexine thicher than nexine, striate-

reticulate or reticulate, usually with OL-pattern.

Key to genera
1. Grains 4-6-porate....... Pistacia
1. Grains 3-colporate
2. Sexine with LO-pattern...
2. Sexine with OL-pattern

3. Grains large, with P axes of 40-49 x long.. -Semecarpus
3. Grains small, with P axes of 22-38 « long
4. Ora crassimarginate. Buchanania

4. Ora uncrassimarginate. -Rhus.
Buchanania arborescens BI. Ili#%F—Fig. 4-1

Grains 3-colporate, syncolpate, prolate to subprolate, or oval, with P axes of (26-)
31-33(-36) x« long, and with E axes of (19-)20-22(-27) x long; amb peritreme, or
semicircular; ora costae; transversales; exine scabrate, ca. 1 4 thick; sexine thinner
than or as thick as nexine, striate-reticulate, with muri narrower at cross rows
and wider at longitudinal rows, with OL-pattern.

The voucher is Taihoku, Tanaka 15144.
Mangifera indica L. {5 2—Fig. 4-2

Grains 3-colporate, subprolate to prolate, or rhomboidal to oval, with P axes
of 2526 1« long, and with E axes of 1820 « long; amb peritreme to goniotreme, or
circular to angular; colpi long, ora colpi
exine scabrate, with prominent infrategillar bacular, ca. 14 thick; sexine thicker
than nexine, reticulate, with LO- or obscure-pattern,
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The voucher is Ako, Matuda s.n. 1918.
Pistacia chinensis Bunge JilA—Fig. 4-3

Grains 4(-8)-porate, oval or spheroidal, with longest diameter (23-)27-28 « wide;
ora slightly crassimarginate; exine scabrate to psilate, ca. 1 thick; sexine thicker
than nexine, reticulate, with OL-pattern.

The voucher is Chiayi (Kagi), Sata s.n. 1932.

Rhus L. L%

Grains 3-colporate, spheroidal, subspheroidal, or oval, rhomboidal to depressed
oval, with P axes of 22-38 x long, and with E axes of 18-33 u long; amb peritreme
to goniotreme, or circular to angular; colpi nearly as long as the length of P axes;
ora long; colpi or colpi exine scabrate
to verrucate, with prominent infrategillar baculae, 1-15 thick; sexine striate-
reticulate, with OL-pattern.

Key to species of Rhus

1. Grains rhomboidal.. R semialata

1. Grains oval to depressed oval
2. Amb goniotreme to peritreme; muri equal in thickness;
apertures syncolpate.
2. Amb peritreme; muri narrower at cross rows and widor at

R orientalis

longitudinal rows; apertures not syncolpate
3. Sexine thinner than nexine; infrategillar baculae obscure ...
3. Sexine more or less as thick as nexine; infrategillar
baculae prominent.
Rhus hypoleuca Champ. ex Benth. in Hook. #ri—Fig. 4-4
Grains oblate-spheroidal, or oval, with P axes of (25-)27-23(-30) x long, and with
E axes of (23-)25-26(29) s long; amb peritreme, or circular; ora colpi transversales;
exine scabrate, 1 thick; sexine thinner than nexine, striate-reticulate, with muri
narrower at cross rows and wider at longitudinal rows.
‘The voucher is Hasenzan, Kao et al. 2766.
Rhus orientalis (Green) Schneider SF#5—Fig. 4-5
Grains prolate-spheroidal to subprolate, or depressed oval to oval, with P axes
of (23-)25-27(-30) 4 long, and with E axes of (18-)22-23(-25)  long; amb goniotreme
to peritreme; ora colpi transversales-equatoriales; exine scabrate to verrucate,
15 thick; sexine thicker than nexine, striate-reticulate, with muri of brochi equal
thick.
The voucher is Taipei (Taihoku), Suzuki 16499.
Rhus semialata Murr. var. roxburghiana DC. [Ig#—Fig. 4-6.
Grains spheroidal to subprolate, or rhomboidal, with P axes of (24-)26-28(-38) s
long, and with E axes of (21-)24-26(-33) u long; amb goniotreme to peritreme; ora
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colpi to colpi iales; exine scabrate to verrucate,
15 4 thick; sexine as thick as or thicker than nexine, striate-reticulate, with muri
of brochi equal thickness.

The vouchers are Taipei, Mori s.n. May 1931; Sirin, Simada 5458B; Hualien,
Shimizu 11919; Taroko, Suzuki 9150.
Rhus succedanea L. lk—Fig. 51

Grains prolate-spheroidal to oblate-spheroidal, or oval, with P axes of (22-)23-
25(-30) 4« long, and with E axes of (22-)23-24(-26) x long; amb peritreme to
goniotreme; ora colpi iales or colpi exine

scabrate, about 1 thick; sexine as thick as nexine, striate-reticulate, with muri of
brochi narrower at cross rows and Wwider at longitudinal rows.

The vouchers are Taipei, Matuda s.n. Oct. 1930; Botel Tabago, Hosokawa 9677.
Semecarpus gigantifolia Vidal. Biti#t—Fig. 52

Grains 3-colporate, prolate to prolate-spheroidal, or oval, with P axes of 40-49
long, and with E axes of (21-)30(-41) # long; amb goniotreme; ora colpi trans-
versales-equatoriales; exine scabrate, 1 thick; sexine striate, with muri of brochi

narrower at cross rows and thicker at longitudinal rows.
The voucher is Sinko, Yamamoto 2106.

Fig. 5. Anacardiaceae, equator
hawoa 9877). 2. Semecarpus gigantif

5. AQUIFOLIACEAE %Wt

Pollen grains are characterized by 3-colporate; shape classes of P/E oblate to
prolate, or oval, with P axes of 17-36 4 long, and with E axes of 17-34x long;

1 view 1000, rolar viewx500. 1. Rhus succedarca L. (Hoso.
ia Vidal. (Yamamato 2106)

Fig. 4. Anacardiaceae, equatorial view x 1000,
. equatorial view x 1000, pelar view 500, 1. Buchenania arborescens Bl
(Tanaka 15144). 2. Marg 3. Pistecia chinersis Bungs ‘Sta
Couiszy. & Rius Iyplesca Champ. (Kao ef al. 2766) . Riws orintals (Green) Schncider
uki T 16499) 6. Rius semialata Merr. vas, roxlurghicna DC. (Mori s.n. May. 1981)
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amb  peritreme to ptychotreme, or open circular to inter-subangular; colpi
crassimarginate, nearly as long as the length of P axes; ora colpi transversales-
circulares, colpi ales, or colpi exine gemmate
to short baculate, 1-4 x thick; sexine thicker than or as thick as nexine, coarsely
granulate, with LO-pattern.

Key to species of Ilex

1. Exine baculate, 3-4 4 thick ...
1. Exine gemmate to short baculate
2. Exine gemmate only

3. Gemmate up to 14 long .. e I Rusano

3. Gemmate up to 24 long eeiiiiieaeeieee e L formosana
2. Exine gemmate, mixed with short baculate

4. P axes more than 30 « long. eeeeenn L warburgii

1. asprelia 1. fcidea, 1. onierifola,
L lonicerifolia hakkuensis, I. micrococca,
1. pubescens, I. yunnanensis panifolia.
Tlex asprella (Hook. & Arn.) Champ. ex Benth. in Hook. fii§fZ

Grains suboblate to prolate-spheroidal, with P axes of 2328 1 long, and with
E axes of 23-30 1 long; ora colpi transversales-circulares; exine gemmate, mixed
with short baculate, 125 s thick.

The vouchers are Taipei, Liu et al. s.n. March 1955, Lee s.n. Apr. 1961.
Tiex ficoidea Hemsl. ex Forb. & Hemsl. BIHIIATE

Grains suboblate to spheroidal, with P axes of 24-30  long, and with E axes
of 25-30  long; ora colpi transversales-circulares; exine gemmate, 1-25  thick.

The voucher is Ilan (Giran), Sasaki s.n. March 1918.
Tlex formosana Maxim. 5

Grains oblate-spheroidal to prolate-spheroidal, with P axes of 25-30  long, and
with E axes of 25-304 long; ora colpi transversales-circulares; exine gemmate,
1-2 1 thick.

The voucher is Tlan, Sasaki s.n. Maxcn 1918,
Tlex goshiensis Hayata MI3%7—Fij

Grains spheroidal to pmlntc-sphermdal, with P axes of 29-31 « long, and with
E axes of 29-30 « long;
baculate, 3-4  thick.

The voucher is Taitung, Hsich & Kao s.n. June 1955.
Tlex kusanoi Hayata Wistz-#—Fig. 6-2

Grains prolate-spheroidal to oblate-spheroidal, with P axes of 27-30 x long,
and with E axes of 25304 long; ora colpi transversales-cquatoriales; exine
gemmate, 1 thick.

The voucher is Botel Tabago, Hsu & Chuang 2332.

4. P axes less than 30  long.

ra colpi transversales; exine gemmate, mixed with short
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Tlex lonicerifolia Hayata RARAH

Grains oblate-spheroidal to spheroidal, with P axes of 25-28 # long, and with
E axes of 25-34 1 long; ora colpi transversales-cquatoriales; exine gemmate, 2-25
thick.

The voucher is Taichung, Kuo & Kao 551.
Tlex lonicerifolia Hayata var. hakkuensis (Yamamoto) S.Y. Hu ifa%if

Grains prolate-spheroidal to oblate-spheroidal, with P axes of 28-32 /« long, and
with E axes of 28-30 1 long; ora colpi transversales or colpi transversales cqua-
toriales; exine gemmate, 25 4 thick.

The voucher is Taityu, Sasaki s.n. May 1924.
Tlex microcoeca Maxim. frkk

Grains oblate to prolate, with P axes of 17-26 # long, and with E axes of 17-
ircul: or colpi i

272 long; ora colpi
exine gemmate or clavate, 2 thick.

The voucher is Taipei, Suzuki S. 4371
Tlex pubescens Hook. & Arn. HEAH

Grains oblate-spheroidal to prolate-spheroidal, with P axes of 21-23 # long, and
with E axes of 21-24 x long; ora colpi transversales-cquatoriales; exine gemmate,
15-2 2 thick.

The vouchers are Taipei, Suzuki 7. 8923; Taichung, Hsich & Kao s.n. June 1935,
llex warburgii Loes. %447

Grains prolate-spheroidal to subprolate, with P axes of 32-36  long, and with
E axes of 28-32 long; amb peritreme to pleurotreme, or open circular to inter-

gular; ora colpi i exine gemmate, 2-25 4 thick.
The voucher is Taipei, Kokunisima 430.
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Tlex yunnanensis Franch. var. panifolia (Hayata) S.Y. Hu &

Grains suboblate to prolate-spheroidal, with P axes of 2526 long, and with
E axes of 25-31  long; ora colpi transversales; exine gemmate, 1-15 1 thick.

The voucher is Taichung, Kuo & Kao 519.
6. ARALIACEAE 7

Pollen grains are characterized by 3-colporate; shape classes of P/E oblate to
prolate, with P axes of 1648 « long, and with E axes of 15-36 « long; amb_gonio-
treme to peritreme; colpi nearly as long as the length of P axes; ora colpi

to colpi iales; exine psilate, scabrate to verrucate,

with prominent infrategillar bacular, 12 thick; sexine usually thicker than
nexine, reticulate, usually with OL-pattern,

Key to genera
1. Warts present
2. Grains 28-37%20-36 # long; amb often circular; sexine with
LO-pattern.
2. Grains 17-25%16-25 1 long; amb often semilobate; sexine
with OL-pattern ...
1. Warts absent
3. Ora crassimarginate...................... Tetrapanax
3. Ora uncrassimarginate (The following genera are not casily divided).
4. Ora usually H-shaped
5. Infrategillar baculae indistinct. .
5. Infrategillar baculae distinct ..................
4. Ora colpi transversales-cquatoriales
6. Grains oval to rhomboidal
7. Amb semilobate to lobate. .
7. Amb subangular to angular

[

- Boerlagiodendron

...Scheflera
Acanthopanax

- Dendropanas.

8. Grains oblate to prolate... weeeen Aralia
8. Grains spheroidal to prolate.... . .Sinopanax
6. Grains oval
7. Length of infrategillar baculae shorter than width;
grains spheroidal to subprolate. «Pentapanax

7. Length of infrategillar baculae longer than wxdﬂv
grains oblate-spheroidal to prolate ..........

Acanthopanax trifoliatum (L.) Merr. =#7i—Fig. 7-1
Grains spheroidal to subprolate, or oval to rhomboidal, with P axes of 28-34
long, and with E axes of 2432« long; amb peritreme, or circular, flat subangular
to semiangular; colpi nearly as long as the length of P axes; ora colpi transversales-
equatoriales or H-shaped; exine verrucate, 1 thick; sexine thicker than nexine,

finely reticulate, with OL-pattern.

. Hedera
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The vouchers are Taipei, Kwaningshan (Kannonzan), Simada 773, Feung & Kao
4835; Pingtung, Kenting, Chuang 2398; Taipei, Kawakami & Sasaki s.n. Nov. 1910,
Aralia L. #A%

Grains oblate to prolate, or oval to rhomboidal, with P axes of 20-30 . long,
and with E axes of 20-30 # long; amb goniotreme, or subangular to angular; colpi
nearly as long as the length of P axes; ora colpi transversales-circulares to colpi
transversales-equatoriales; exine scabrate, 2 thick; sexine as thick as or thicker
than nexine, reticulate, with OL-pattern.

Key to species of Aralia

. Infrategillar baculae prominent; grains oval, o spheroidal to
oblate .. .
. Infrategillar baculae indistinct; grains rhomboidal to oval,
or prolate to subspheroidal

Aralia bipinnata Blanco JE¢i#A—Fi

Grains oblate to spheroidal, or oval, with P axes of (20-)24-26(-30)  long, and
with E axes of (24-)26-29(-30) 4 long.

The vouchers are Taipei, Sasaki s.n. Nov. 1926; Taichung, Liu et al. s.n. Sept.
1956; Mt. Ali, Sasaki s.n. Oct. 1927.
Aralia decaisneana Hance #jlg—Fig. 7-3

Grains prolate to spheroidal, or rhomboidal to oval, with P axes of (23-)24-
28(-30) 1« long, and with B axes of (20-)23-28(-30) 4 long.

The vouchers are Tlan, Kao 5979; Taipei, Sasaki s.n. Oct. 1923; Mt. Pahsicn,
Suzuki S. s.n. Oct. 1929,
Boerlagiodendron pectinatum Merr. WA fidri—Fig. 7-4

Grains obl idal to subprolate, or rhomboidal to oval, with P axes of
(17-)21-24(-25) 1 long, and with E axes of (16-)18-20(-25) « long; amb goniotreme,
or semilobate; colpi nearly as long as the length of P axesjora obscure; exine
psilate to scabrate, with warts only at intermediate lobes, about 1 thick; sexine
thicker than nexine, reticulate, with OL-pattern.

The vouchers are Kashoto, Kudo & Mori 329; Botel Tabago, Hosokawa 8050.
Dendropanax pellucidopunctata (Hayata) Kanehira & Sasaki 2#ie##5—Fig. 7-5

Grains prolate to oblate-spheroidal, or rhomboidal to oval, with P axes of
(26-)27-31(-38) 1« long, and with E axes of (17-)22-26(-33) # long; amb goniotreme,
or semilobate to lobate; colpi nearly as long as the length of P axes; ora. colpi
transversales; exine psilate, 2 thick; sexine as thick as nexine, reticulate, with
OL-pattern.

The vouchers are llan, Kao 3280; Taipei, Sasaki s.n. Aug. 1931; Taichung, Liu
¢t al. 368; Hualien (Kwarenko), Fukuyama, 16156, Liu et al. 247.

.. A. bipinnata

A. decaisneana
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Fig. 7. Araliaceae, x90. 1. Acanthopanas trifoliatum (L) Merr. (Feung & Kao 4835).
Ar

. Aralia bipinnata Blanco (Sasaki .. Nov. 1926). 3. Aralia decaisneana Hance (Sasaki s.n. Oct.
1923). 4. Boerlagiodendron pectinatum Merr. (Kudo & Mori 329). 5. Dendropanas pellucidopurctata
(Hayata) Kanehira (Kao 3230). 6. Fatsia palycarpa Hayata (Shimizu & Kao 10505)
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Fatsia polycarpa Hayata ¥#/\f&:8—Fig. 7-6
Grains prolate to oblate-spheroidal, or oval, with P axes of (28-)33-35(-37)
long, and with E axes of (20-)32-35(-36) « long; amb peritreme to goniotreme, or
circular to semiangular; colpi nearly as lcng as the length of P axes; ora colpi
or colpi ; exine verrucate to baculate, with
prominent warts, 2« thick; sexine thicker than nexine, reticulate, with LO-pattern.
The vouchers are Hualien, Shimizu & Kao 10505; Nantou, Huang, 1898; Mt.
Ali, Sasaki s.n. Feb. 1918
Hedera rhombea (Miq.) Bean. var. formosana (Nakai) Li %ti—]

L 81

Grains oblate-spheroidal to prolate, or oval, with P axes of (23-)28-32(-34)
long, and with E axes of (18-)26-30(-31) x long; amb goniotreme, or semiangular;
colpi nearly as long as the length of P axes; ora colpi transversales; exine verrucate,
22 thick; sexine thicker than nexine, reticulate, with OL-pattern.

The vouchers are Taipei, Mt. Daiton, Suzuki S. s.n. Nov. 1930;
943; Mt. Ali, Yamamoto et al. s.n. Nov. 1832.

Pentapanax castanopsisicola Hayata EzI#—Fig. 8-2

Grains prolate-spheroidal to subprolate, or oval, with P axes of (23-)25-28(-29) #
long, and with E axes of (19-)22-25(-26) x long; amb goniotreme, or semiangular
to circular; colpi nearly as long as the length of P axes; ora colpi transversales-
equatoriales; exine scabrate to verrucate, 15 thick; sexine thicker than nexine,
reticulate, with OL-pattern.

The vouchers are Houshei, Liao 10088; Toyen, Kanchira & Sasaki s.n. Oct. 1919.
Schefllera J.R. & G. Forster 4%

Grains prolate-spheroidal to prolate, or rhomboidal to oval, with P axes of
16-37 1« long, and with E axes of 15-31 # long; amb goniotreme to peritreme, or
open semiangular, subangular to angular; colpi nearly as long as the length of P
axes; ora H-shaped or colpi transversales-equatoriales; exine psilate, scabrate to
verrucate, 1-15 1 thick; sexine, by enlarge, as thick as nexine, finely reticulate or
granulate, with OL-pattern.

Chiayi, Simada

Key to species of Schefflera

1. Grains oval; amb peritreme; ora colpi transversales-cquatoriales. .S. taiwaniana
1. Grains rhomboidal; amb goniotreme; ora H-shaped
2. Grains semilobate to interhexagonal
2. Grains subangular ..
Schefller. arboricola Hayata 151—Fig. § 3
Grains prolate-spheroidal to prolate, or rhomboidal, with P axes of (16-)22-
25(-30) 4 long, and with E axes of (17-)19-22 « long; amb goniotreme, or semilobate
to interhexagonal; ora H-shaped; exine psilate to scabrate, 1 thick.
The vouchers are Taipei, Murakami 159; Rengechi, Sasaki s.n. Nov. 1835.

. arboricola
5. octophylia
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Schefllera octophylla (Lour.) Harms f52

Grains prolate-spheroidal to subprolate, or rhomboidal, with P axes of (28-)30-
34(-37)  long, and with E axes of (25-)26-30(-31) # long; amb goniotreme, or
subangular; ora H-shaped; exine scabrate to verrucate, 1.5 # thick.

The vouchers are Sozan, Sasaki s.n. Dec. 1932; Nantou, Shimizu 10329; Taityu,
Baibara, Sasaki s.n. Oct. 1924.
Schefllera taiwaniana (Nakai) Kanchira S —Fig. 8-4

Grains prolate-spheroidal to prolate, or oval, with P axes of (16-)22-25(-26) 1
long, and with E axes of (15-)17-25(26) « long; amb peritreme, or circular; ora colpi
transversales-equatoriales; exine scabrate to verrucate, 1 thick.

The vouchers are Chiayi, Kao 3383; Hualien, Liu ef al. 53.
Sinopanax formosana (Hayata) Li #1/1f16A%—Fig. 8-5

Grains spheroidal to prolate, or oval to rhomboidal, With P axes of (24-)26-
29(-34) 4 long, and with E axes of (18-)24-26(-28)  long; amb goniotreme, or open
semiangular; colpi nearly as long as the length of P axes; ora colpi transversales;
exine verrucate to scabrate, 1-15 s thick; sexine thicker than, or as thick as nexine,
reticulate, with OL-pattern.

The vouchers are Buizan, Sasaki s.n. Oct. 1933; Nantou, Huang 2028; Hualien,
Nakamura 5072; Taito, Sasaki s.n. March 1920.
Tetrapanax papyriferum (Hook.) C. Koch i#i—Fig. 8-6

Grains prolate to subprolate, or rhomboidal, with P axes of (26-)33-40(~48)  long,
and with E axes of (16-)20-26(-33) « long; amb goniotreme, or open semiangular;
colpi nearly as long as the length of P axes; ora costac transversales; exine
scabrate, 1 thick; sexine thicker than nexine, reticulate, with OL-pattern,

The vouchers are Taipei, Sasaki s. . Dec. 1932; Houshei, Liao 10085.
7. BALSAMINACEAE JR{I7ERt

Pollen grains are characterized by bilateral, subisopolar, 4-colpate; shape classes
of P/E oblate, or oval, with P axes of 17-22, long, and with E axes of 3447 s
long; amb goniotreme, or rectangular; colpi short, 8 long, 2-25 4 wide; exine
verrucate, 14 thick; sexine thicker than nexine, reticulate, with OL-pattern.
Impatiens tayemonii Hayata #5HI$987E

The vouchers are Kwangwu, Huang 4088, 4142.
Impatiens uniflora Hayata WfEQ#7E—Fig. 9

The vouchers are Takao, Hosokawa 5387; Mt. Ali, Huang 1618; Kwanwu, Huang
4143, 4161.
8. BASELLACEAE 73%F+

Pollen grains are characterized by pantocolpate (6-rugate); shape classes of
P/E oblate-spheroidal to prolate-spheroidal, or rhomboidal, with P axes of (27-)34-
38(~40) /¢ long, and with E axes of (27-)32-37(40}  long; colpi short, 7-10 long;
exine long baculate, 12-14 4 thick, the bacula 10-12 4 long; sexine about 4 times
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Fig. & Avaliaceae, x900. 1. Hedera rhombea (Miq.) Bean. var. formosana (Nakai) Li (Suzuki S.
5. Nov. 1930). 2. Pentapanax castanopsisicola Hayata (Kanehira & Sasaki s.n. Oct. 1919). 3, Schefflera

arboricola Hayata (Merakami 159). 4. Scheflera tziwaniana (Nakai) Kanehira (Kao 3383). 5.
Sinopanaz formosana (Hayata) Li (Sasaki .. March 1920). 6. Tetrapanaz papyriferum (Hcok.) C.
Koch (Liao 10085)
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Fig. 9. Impatiens wnifiora Hayata (Hosokawe 5387),
equatorial view x 500, polar view x 1000,

longer than nexine, reticulate at outer parts and granulate toward center, with

Fig. 10 Basella rubra L. (Suzuki . 12362), x1000

9. BEGONIACEAE Bichi

Pollen grains are characterized by 3-colporate; shape classes of P/E perprolate
to subprolate, or oval, with P axes of (17-)23-25(-27) x long, and with E axes of
(9-)11-14(-16)  long; amb peritreme, or circular; colpi nearly as long as the length
of P axes; ora colpi or colpi s-e ales; exine psilate,
2 thick; sexine as thick as or thicker than nexine, striate, with LO-pattern.
Begonia laciniata Roxb. var. formosana Hayata HIB#i—Fig. 11

The vouchers are Taipei, Wulai, Chuang 2302; Taito, Yamamoto & Mori 100,
8142.
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Fis. 1. Begonia laciiats Rext var formosans Hayata
(Yamamoto & Mori 100),

10. BETULACEAE #ik#t

Pollen grains are characterized by pantoporate; shape classes of P/E oblate
to oblate-spheroidal, with P axes of 1528 « long, and with E axes of 25-33 1 long;
amb goniotreme; ora crassimarginate; exine psilate or scabrate, 1-2  thick; sexine

as thick as or thicker than nexine, stri iculate, with LO- or indisti

Key to genera
1. Pores connected with thicken streaks of sexine.
1. Pores unconnected with thicken streaks of sexine..
Alnus japonica (Thunb.) Steud. ¥MAH—Fig. 12-1

12, Betulacene, x 1000,
equatorial

Alnis japonica (Thunb.) Steud, (Polar view, Huang 1
View and others, Yamanoo s n. et 1929) 2. Gorpines sankanansis Hayata (equatoril
view, Pukuyama

‘ews Pukuyama 4423; polar view and others, Susuki 89613)
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Grains 4-5-porate, oblate, with P axes of 15 long, and with E axes of 25
long; amb goniotreme; equatorial diameter (14-)18-20(-23) # wide in polar view;
pores connected with thicken streaks of sexine; exine scabrate.

The vouchers are Taipei, NTU, Huang 1944; Taityu, Yamamoto s.n. Oct. 1929,
Carpinus rankanensis Hayata Wiiff T-G:fk—Fig. 12-2

Grains 3-6-porate, suboblate to oblate-spheroidal, with P axes of 23-28  long,
and with E axes of 25-33 « long; amb goniotreme, equatorial diameter 25-28(-30) ¢
wide in 3 porate grains, 25-28 # wide in 4 porate grains, 26-28# wide in 5 porate
grains, and 28« wide in 6 porate grains; ora crassimarginate; exine psilate.

The vouchers are Taipei, Suzuki 7. 18183, 859613; Hualien (Kwarenko), Fukuyama

123,

11. BIGNONIACEAE 25t}

Pollen grains are characterized by 3-colpate: shape classes of P/E prolate to
oblate-spheroidal, or oval, with P axes of 12-38 « long, and with E axes of 11-35
long; colpi nearly as long as the length of P axes, crassimarginate; exine
scabrate, 2-2.5 « thick; sexine thicker than nexine, with OL-pattern.

Key to genera
1. Grains small, 12-18x11-17 « long; sexine reticulate. . - ...Tecoma
1. Grains large, 28-38%25-35 4 long; sexine granulate.. ++ev... Radermachia

Radermachia sinica (Hance) Hemsl. [liZX@—Fig. 13-1

Grains with P axes of 28-38x long, and with E axes of 25-35, long; amb
peritreme, or circular; exine 2,5 thick; sexine granulate.

The voucher is Taipei, Sasaki s.n. Aug. 1923.
Tecoma jasminoides Lindl. {§3/6#—Fig. 13-2

Grains with P axes of (12-)17-18 x long, and with E axes of 11-17  long; amb

Fig. 1. Bignonizceae, equatorial view x 1000, polar view x 500, 1, Redermachic sinica (1lance)
Hems). (Susaki 5., Avg. 1923). 2. Tecoma jasmincides Lindl. (Ku s. . Feb, 1945)
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peritreme to ptychotreme, or intersubangular; exine 2 thick, reticulate.
The voucher is Taipei, Ku s.n. Feb. 1945,
12. BOMBACACEAE Affift
Pollen grains are characterized by 3-colporate; shape class of P/E peroblate
to cblate, or oval, with P axes of 23-42 long, and with E axes of 48-60 x4 long;
amb or i colpi imargi ora lolongate, colpi
exine semi gemmate, 12 thick; sexine thicker

than nexine, reticulate, with OL-pattern.
Bombax malabaricum DC. Acfii—Fig. 14

The vouchers are Ban Shi Ryo, Kawakami 1655
16552.

; Taipei Bot. Gard. Sasaki

Fig. 14. Bombax malabaricum DC. (Kawakami 16550), » 1000

13. BUXACEAE it
Pollen grains are characterized by pantoporate; shape classes of P/E spheroidal,
o ellipsoidal to oval, with longest diameter 20-51 « wide; exine scabrate to clavate,
135 thick; sexine thicker than nexine, reticulate or crotonoid, with OL-pattern.
Key to genera
1. Grains large, usually 33-40 x long in diameter; exine clavate;
sexine crotonoid .
1. Grains small, usually 26-30 « long in diamete
sexine reticulate. Buzus
lnx;- microphylla Sicb. & Zucc. var. intermedia (Kanchira) Li #té—Fig. 15-1
sexing 28 With longest diameter (20-)26-30(-37) 4 long; exine scabrate, 1-2 u thick;
n;mh 2s thick as or thicker than nexine, reticulate.
shan, oo, hers are Taipei, NTU, Huang 1945, Lin s.n. 1939, 5.n. 1040; Yanming-
- ﬁ:;m Feb. 1955; Mt. Ali, Sasaki s.7. Jan. 1911,
"achy: ® axillares Franch. var. tricarpa Hayata i R#i—Fig. 152

Pachysandra
exine scabrate;
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Fig. 15. Buxaceae, x1000, 1. Busus microphylla Sieb, & Zucc. var. mltfmtdta (Kanehira) Li
(Lin 5.5.1999). 2. Pachysandra axillares Franch. var. fricarpa Hayata (Mori 1

Grains with longest diameter (31-)38-40(-51) # wide; exine clavate, 3-35 z thick,
the pila 2-25  long; sexine thicker than nexine, crotonoid.

The voucher is Tonkarankei, Mori 15006.
14. CAMPANULACEAE fiif}

Pollen grains are by 3 or
shape classes of P/E oblate to subprolate, w)lh P axes of 13-45 « long, and with E
axes of 1547 u long, or 33-50 4 wide in equatorial diameter; amb peritreme to

i ora colpi irculares; exine echinate or psilate, 1-2 u thicl
sexine thicker than nexine, granulate, with LO-pattern.

Key to genera

1. Grains pantoporate or pantocolpate
2. Apertures G-7-furrows............
2. Apertures 4-6-pores
3. Exine psilate or with caducous spines..
3. Exine echinate
4. Pores 4-6 4 wide in diameter. ..
4. Pores 3-4 2 wide in diameter .
1. Grains 3-colporate
5. Grains small, 13-19 « long in P axes and 15-19 x long in E axes..Sphenoclea
5. Grains large, 20-36 2 long in P axes and 18-42  long in E axes..Campanumoea
Adenophora Fisch. »2/8
Grains 4(-5)-porate, oblate or spheroidal, with longest equatorial diameter 33-
50 4 wide in polar view; amb peritreme; pores 2-3 4 wide, crassimarginate, the
annulus 4-6 # wide in diameter; exine echinate, 1.5-2 x thick; sexine thicker than
nexine, punctate, with LO-pattern.
Hayata $—Fig. 163

weeiiiiise... Wahlenbergia
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Grains 4(-5)-porate, with longest equatorial diameter (34-)38-40(~42) st long.

The vouchers arc Taityu, Sasaki .. 1923; Niitaka, Simada 920, Sasaki 380588,
Adenophora triphylla A. DC. =R

Grains 4-porate, with longest equatorial diameter (35-)40-45(-50) 1 wide.

The vouchers are Ilan, Suzuki 5090; Taityu, Suzuki T. 18485; Noko, Sasaki s.1.
Aug. 1929; Nantou, Kao 5738; Kwarenko, Suzuki T. 16245.
Adenophora uehatae Yamamoto 2#5b22

Grains 4-porate, with longest cquatorial diameter (33-)35-40(~43) 2 Wide.

The voucher is Noko, Suzuki T. 2200.
Campanumoea lancifolia Merr. Z#448¢)—Fig. 16-6

Grains 3-colporate, oblate to suboblate, with P axes of 25-30 « long, and with
E axes of (32-)34-36(~40) # long; amb peritreme to goniotreme, or circular to
semiangular; colpi short; ora colpi transversales-circulares; exine echinate, 2
thick, the spinules 152 long; sexine as thick as or thinner than nexine,
granulate, with LO-pattern.

The vouchers are Nankotaizan, Sasaki s.n. July 1922; Hualien, Liu ef al. s.n.
Aug. 1956
Codonopsis kawakamii Hayata XM= —Fig. 16-1

Grains 6-7-colpate, oblate to prolate-spheroidal, with P axes of 28454 long,
and with E axes of 3547 long; amb goniotreme to peritreme; colpi long; exine
minutely echinate, 1524 thick; sexine as thick as or thinmer than nexine,
granulate, with LO-pattern.

The vouchers are Taichun (Taityu), Sasaki s.n. Aug. 1929; Noko, Sasaki s.n.
Aug. 1929; Mt. Niitaka, Sasai s.n. Aug. 1935.
Peracarpa carnosa Hook. f. & Thoms. F&iki—Fig. 162

Grains 4-6-porate, suboblate, with longest cquatorial diameter 30-36 1 wide in
Polar view; amb peritreme, or circular; pores L5 « Wide, crassimarginate, the annulus
42 Wide in diameter; exine psilate, 1-2¢ thick or with caducous spines; sexine
thicker than nexine, granulate, with LO-pattern.

The vouchers are Taiheizan, Sasaki s.n. Apr.1930; Kwarenko, Tarokotaizan,
Sasaki s.n. June 1933,

Sphenoclea zeylanica Gaertn. #gtILH—Fig. 16-5
wil:;i::;f:luoralc’ subprolate to suboblate, with P axes of 13-19. long, and
Sulas; colpt “’ 15719 4 long; amb peritreme to gonotreme, or circular to semian-
e :ng: ora colpi transversales-circulares; exine psilate, 1  thick; sexine
The mch:‘;ﬁ:- vzrg ﬁv_‘ely granulate, with Aabscumvp‘atlcrn.
Waltia re Chiayi, Yamanoto 317; Tainan, Morimato 460.
s gracilis Schrad. fg 2 —Fig. 16-4

Grai
ins 4-porate, oblate to spheroidal, with longest cquatorial diameter (35-)38-
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40(-43)  wide in polar view; amb peritreme; pores 2-3 ¢ Wide, crassimarginate,
the annulus 34« wide in diameter; exine cchinate, 2 thick, the spinulose 24
Jong; sexine thicker than nexine, granulate, with LO-pattern.

The vouchers are Taiheizan, Huang 3948; Taipei, Sasaki s. . Apr. 1918; Taityu,
Suzuki S. 6321; Yaeyama, Masamune 1754.
15. CAPRIFOLIACEAE %45

Pollen grains are characterized by 3(~4)-colporate; shape classes of P/E oblate
to subprolate, with P axes of 16-63  long, and with E axes of 1080 long; amb
goniotreme, peritreme to ptychotreme: ora usually colpi transversales-equatoriales;
exine scabrate, gemmate, baculate to echinate, 1-5 ¢ thick; sexine thicker than
nexine, granulate to reticulate, usually with LO-pattern.

Key to genera

1. Apertures brevicolpate

2. Exine with infrategillar bacular. ...

2. Exine without infrategillar bacular.
1. Apertures longicolpate

2. Amb goniotreme.

2. Amb ptychotreme
Abelia ionandra Hayata ¥HUkIE—Fig. 17-1

Grains 3(-4)-porate, spheroidal to oblate, with P axes of 40-52  long, and with
E axes of 4757 long; amb periteme, or circular; colpi very short; ora colpi

to colpi exine cchinate, 4-5  thick; sexine

thicker than nexine, granulate, with LO-pattern.

The vouchers are Hualien, Sasaki s.n. Aug. 1929, Nakamura 365
Masamune ct al. 118.
Lonicera L. G708

Grains 3-colporate, oblate to spheroidal, with P axes of 33-63 x long, and with
E axes of 4080 4 long; amb goni or semi; to gular; apertures
brevicolpate, as long as the width of ora; exine echinate to scabrate, 2-3 thick;
sexine thicker than nexine, granulate, with LO-pattern.

... Lonicera
... Abelia

Kiirun,

Key to species of Lonicera

1. Exine scabrate . .
1. Exine baculate t echinate
2. Ora colpi transversales. ...
2 Ora colpi transversales equatoriales ..

+...L. kawakamii

L. japonica
.L. acuminata, L. hypoglauca

Hay B 16 Campanulaccac, equatorial view 1000, polar viewx500. 1. Codonapsis kewakamii
ayata (Sasaki s.m. Aug. 1935). 2. Peracarpa carnosa Wik, f. & Thoms. (Sasaki s.n. Apr. 1930).
: H::Mophora morrisonensis Hayata (Sasaki s.n. Dec. 1923). 4 Wahlenbergia gracilis Schrad.

78 9948). 5. Sphenaciea zeylanica Gacrtn. (Yamasita 317). 6. Campanumoca lancifolic Mer.
(Sasaki 5.5, July 1922).
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Lonicera acuminata Wall. SE3GHE

Grains spheroidal o oblate, with P axes of 48-63 « long, and with E axes of
50.67 1 longs; ora colpi transversales-cquatoriales; exine cchinate to baculate, 34
thick.

“The vouchers are Mt. Taiheizan, Liu .. June 1955; Suzuki 917; M. Ali, Chuan
& Kao s.n. July 1957
Lonicera hypoglauca Miq. ¥R GSRTE

Grains oblate-spheroidal to oblate, with P axes of (33-)40-42(-50; # long, and
with E axes of (50-)54-60(-62) 2 long; ora colpi transversales-equatoriales; exine
baculate, 3 4 thick.

The vouchers are Taipei, Tanaka et al. 11005; Sozan, Kudo cf al. 3324.
Lonicera japonica Thunb. E&#{E—Fig. 17-2

This species differs from the former by having P axes of (40-)50-52(-55)
long, and with E axes of (55-)63-65(-80) i long, and ora colpi transversales.

The vouchers are Taipei, Simizu 64, Masamune 2767; Sintikusyu, Simizi s.n.
Oct. 1934,
Lonicera kawakamii (Hayata) Masamune il i 4—Fig. 17-3

Grains oblate-spheroidal to oblate, with P axes of 35-40 x long, and with E axes
of 4250« long; ora colpi transversales-circulares; exine scabrate, 2 thick.

The voucher is Taipei, Suzuki T. 17399.
Sambucus formosana Nakai 77##—Fig. 174

Grains 3-colporate, subprolate to oblate-spheroidal, with P axes of (20-)23-26 %
long, and with E axes of (14-)15-20(-23)  long; amb peritreme to ptychotreme;
apertures long, nearly as long as the length of P axes; ora colpi transversales-
equatoriales; exine intectate, gemmate, 1-15 # thick; sexine thicker than nexine,
reticulate, with OL-pattern.

The vouchers are Shoka, Morimoto 51; Tamsui, Ku 426, Huang 3371.
Viburnum L. 5568

Grains 3-colporate, prolate to oblate-spheroidal, with P axes of 16-30 # long, and
with E axes of 10-30 # long; amb usually ptychotreme; colpi long, nearly as long
as the length of P axes; exine gemmate to scabrate, 1-3 thick; sexine thicker
than nexine, reticulate, with OL-pattern.

Key to species of Viburnum
V. taiwanianum
V. foetidum V. luzonicum
A V.

Viburnum foetidum Wall. var. rectangulatum (Gracbner) Rehder Eilfkil
Grains subprolate to oblate-spheroidal, with P axes of (16-)20-21(25) u Jong,

1. Ora colpi transversales-circulares. ..
1. Ora colpi i

View 1000, polar viewx50. 1. Abelia_ionandra Hayat
). 2. Lonicera japonica Thunb. (Masemune 2767). 3. Loniccra kawakamii

17, Caprifolinceae, cquatori
Sasali .2, Aug. 1929)
(Hayata) Masamune (Suzuki T. 17399). 4. Sambucus formosana Nakai (Morimoto 511).

sn A
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and with E axes of (10-)17-20(-22) » long; amb peritreme, or circular; ora colpi
transversales-equatoriales; exine gemmate, 2 ¢ thick

The vouchers are Taipei, Suzuki 7. 7016; Chiayi, Mt. Ali, Jan. & Kao s.n. July
1957; Niitakayama, Suzuki T. 19349.

Viburnum luzonicum Rolfe var. formosanum (Hance) Rehder #1747

Grains prolate to prolate-spheroidal, with P axes of (17-)20-22(-28)  long, and
with E axes of (11-)15-20(-22)  long; amb peritreme to ptychotreme; ora colpi
transversales-equatoriales; exine scabrate to gemmate, 1-15 s thick.

The vouchers are Ilan, Chuang et al. 2447; Taipei, Shimizu 2081, Kao 45, Chuang
et al. s.n. Apr. 1961, Keng 1006, Simada 356; Taichung, Chuang 2487; Hualien,
Shimizu et al. 11988; Subon, Matsuda s.n. Jan. 1916,

Viburnum odoratissimum Ker-Gawl. aifi—Fig. 18-1

Grains spheroidal, With P axes of 25-30 4 long, and with E axes of 2530
long; amb peritreme, to , or circular, i to
intersubangular; exine scabrate, 3 thick.

The sporoderm of the two collections is quite different.

The vouchers are Taipei, Suzuki T. 7007; Nantou, Huang et al. 799.

Viburnum parvifolium Hayata JME55

Grains prolate-spheroidal, with P axes of 22-28 1 long, and with E axes of 20-
22« long; amb peritreme, or circular; ora colpi transversales-cquatoriales; exine
gemmate, 2« thick.

The voucher is Nantou, Soon Kan, Huang 4634.

Viburnum propinquum Hemsl. in Forb. & Hemsl. 5/l
Grains subprolate to spheroidal, with P axes of (20-)22-24(-30)  long, and with

E axes of (14-)16-19(-27) # long; amb peritreme to ptychotreme, or circular to

I

. 18, Caprifoliaceae, equatorial view <1000, polar view x50, 1 Viomaes odereisimon
vl luang o al. 7993, 3. Visurwn v ilayata (Cluang 2503
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i lar; ora colpi iales; exine scabrate to gemmate,
231 thick,

The vouchers are Taitun, Shimizu 3848; Chikutou, Suzuki T. 20312; Hualien,
Shimizu et al. 11746.
Viburnum taiwanianum Hayata 3M#%—Fig. 18-2

Grains subprolate to spheroidal, with P axes of (22-)27-28(-30) t long, and with
E axes of 19-26(-28) 1 long: amb peritreme to ptychotreme, or circular to inter-
subangular; ora colpi transversales-circulares; exine scabrate to gemmate, 231
thick.

The vouchers are Tlan, Chuang et al. 2469; Taichung, Chuang 2503, Chuang et
al. 2713.
16. CASUARINACEAE KRENGH

Pollen grains are characterized by 3-porate; shape classes of P/E oblate to
spheroidal, with P axes of 19-30 ¢ long, and with E axes of 21-354 long: amb
goniotreme, or angular; ora crassimarginate; exine psilate, 12« thick; sexine
thicker than nexine, granulate, with LO-pattern.
Casuarina equisetifolia L. AR

Grains with P axes of (19-)22-26(-30) # long, and with E axes of (21-)24
31(-35) 1 long.

The voucher is Tainan, Mori 3216.
Casuarina huegeliana Miq. in Lehm. JFkRe—Fig. 19

Grains with P axes of 21-25 4 long, and with E axes of 22-30 « long.

The voucher is Peikan, Keng 72.
17. COMBRETACEAE 7T

Pollen grains are characterized by 3- or 6-colporat

shape classes of P/E

ig. 19, Casuarina fuegeliana Miq. in Lehm,
(Keng 72), %1000,
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subprolate to suboblate, with P axcs of 19-47 « long, and with E axes of 16-49 /« long;
amb rounded hexagonal, or pleurotreme ?; colpi long; cxine psilate, 1-15 s thick
sexine thicker than nexine, reticulate to granulate, with OL-pattern.

Key to genera

1. Grains 6-colporate; ora colpi

1. Grains 3-colporate; ora colpi to colpi ircul
2. Ora crassimarginate; grains large, 38-47x42-49 i long.
2. Ora uncrassimarginate; grains small, 19-25x16-24 ¢ long ..
Lumnitzera racemosa Willd. #:—Fig. 20-1
Grains 6-colporate, prolate-spheroidal to subprolate, with P

ceae, equatorial view x 100, polar view x50, 1. Lumnitzera racemosa Wild,
). 2. Quisqualis indica L. (Sasaki s.n. Aug. 1928). 5. Terminalia catappa L.. (Matuda

1373).
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long, and with E axes of 17-22: long; amb pleurotreme?, or rounded hexagonal;
ora colpi transversales-equatoriales; exine 1-15 « thick; sexine reticulate,

The voucher is Kaoshiung, Chang 2228.

Quisqualis indica L. #£5F—Fig. 20-2

Grains 3-colporate, prolate-spheroidal to suboblate, with P axes of 38-47 4 long,
and with E axes of 42-49 x long; amb peritreme, or semiangular; ora costae trans-
versales to costae circulares, crassimarginate; exine 1 thick; sexine reticulate.

The vouchers are Taipei, Sasaki s.n. Aug. 1928, Masamune 2597,

Terminalia catappa L. {ff{-—Fig. 20-3

Grains 3-colporate, subprolate to oblate-spheroidal, with P axes of 19-25 4 long,
and with E axes of 16-24  long; amb peritreme, or circular to rounded hexagonal;
ora colpi to colpi irculares; exine 1y thick; sexine
reticulate to granulate.

The vouchers are Takao, Matuda 1373, Sasaki s.n. March 1932.

18. CONNARACEAE “#i§#}

Pollen grains are characterized by 3-colporoidate; shape classes of P/E prolate
to prolate-spheroidal, or oval, with P axes of 2025 long, and with E axes of
16-22  long; amb peritreme to goniotreme, or circular to semiangular; ora colpi
transversales-circulares; exine scabrate, 14 thick; sexine thicker than nexine,
reticulate, with OL-pattern.

Rourea minor (Gaertner) Leenhouts 44#—Fig. 21
The vouchers are Lu-tao, Chuang 4034; Botel Tabago, Chuang 2371, 3056.

Fig. 21, Rourea minor (Gaestner) Leenbouts
(Chuang 4034), x 1000
19 CORIARIACEAE fos+

Pollen grains are characterized by 3-porate; shape classes of P/E suboblate to
Ob]ale-sphermdal, with P axes of 2025 long, and with E axes of 25-27 » long;
amb Peritreme, or circular; ora crassimarginate, 3 # wide in diameter; exine psilate,
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1 thick; sexine thicker than nexine, granulate, with obscure pattern.
Coriaria intermedia Matsumura 2#/§3—Fig. 22
The voucher is Buizan, Matuda 1200.

c

Fig. 22, Coriaria intermedia Matsumura (Matuda 1200),
cquatorial view x 1000, polar view x

CORNACEAE L%

Pollen grains are characterized by 3-colp{or)ate, or 3-colporoidate; shape
classes of P/E oblate-spheroidal to prolate, with P axes of 18-56 # long, and with
E axes of 15-44 # long; amb peritreme, goniotreme or ptychotreme; colpi usually
as long as the length of P axes; exine psilate or gemmate; sexine granulate, with
obscure-or LO-pattern.

Key to genera

1. Grains 3-colporoidate or 3-colpate.
1. Grains 3-colporate
2. Exine gemmate; colpi and ora uncrassimarginate; sexine
reticulate to very coarsely granulate
2. Exine psilate; colpi and ora crassimarginate; sexine
very finely granulate or obscure. ..
Aucuba chinensis Benth. Hsks#i—Fig. 23-1
Grains 3-colporate or 3-colporoidate; shape classes of P/E oblate spheroidal
to subprolate, with P axes of 35-45 4 long, and with E axes of 3142 long; amb
peritreme, or open circular to semiangular; colpi nearly as long as the length of
P axes; ora transversales-circulares; exine semitectate, gemmate, 3 thick; sexine
as thick as or thinner than nexine, very coarsely granulate to reticulate, with
LO-pattern.
The voucher is Taichung, Liu et al. s.n. Oct. 1957.
Cornus L. f#HE
Grains 3-colporate, oblate-spheroidal to prolate, or oval to rhomboidal, with P

... Helwingia




1967 Huang—Pollen Grains of Formosan Plants (2) 5

axes of 22-56 4« long, and with E axes of 22-44 # long; amb goniotreme, ptychotreme
to peritreme, or open circular, subangular, semiangular to semilobate; colpi cras-
simarginate, a little shorter than the length of P axes; ora costac-cquatoriales,
or pseudo-H-shaped; exine psilate, 1-L5, thick; sexine as thick as or thicker
than nexine, costae-circulares, transparent to obscurely granulate, with indistinct-or
obscure LO-pattern.
Key to species of Cornus

1. Grains large, 37-56X38-44 « long: ora
1. Grains small, 22-27x22-24  long; ora costac-equatoriales ..
Cornus kousa Buerger ex Miq. JNski#i—Fig. 23-2

Grains oblate-spheroidal to subprolate, with P axes of 22-27 x long, and with
E axes of 22-24 z long.

-C. kousa

e
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Fig. 23 Cornaceae, 10w,
housa Buerg, ex Miq. "

1. Aucuba chinensis Benth. (Sasahi s.

o . Dec. 1930).
u anura 6175). 5. Cornus macrophylla Wall. (Kanehira s, n. May 1923).
- Helwingia chinensis V. (Susaki 5, v, March 1091,

2. Cormus
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The voucher is Kwarenko, Nakamura 6175.
Cornus macrophylla Wall. Jciis—Fig. 23-3

Grains oblate-spheroidal to prolate-spheroidal, With P axes of 37-36 long,
and with E axes of 38-44 1 long.

The vouchers are Kwarenko, Sasaki s.n. May 1919: Tabiras, Kanchira s.n. May
1923.
Helwingia chinensis Bala] WHFAE—Fig. 234

Grains or 3-colpate, prolate-spheroidal, or oval, with P axes of
18-22 1 long, and with E axes of 1517 long; amb peritreme to ptychotreme, or
open circular; colpi 2/3 long as the length of P axes; exine psilate, 2/ thick;
sexine nearly as thick as nexine, granulate, LO- or obscure-pattern.

It is near to Cornus kousa except colpate or colporoidate aperture and un-
crassimarginate colpi.

The voucher is Taiheizan, Sasaki s.n. March 1931.
21. CRASSULACEAE 1%

Pollen grains are characterized by 3(~4}-colporate, with P axes of 16-32  long,
and with E axes of 13-28« long; exine psilate, 14 thick or less than 1 thick;
sexine thicker than nexine, granulate, with OL-or indistinct-pattern.

Key to genera

1. Amb ora colpi
1. Amb peritreme to goni ora colpi to colpi

transversales

2. Grains small, 16-25X13-20  long. ..

2. Grains large, 27-32x24-28  long. .. -
Bryophyllum calycinum Salisb. #stid:ti—Fig. 24-1

Grains 3-colporate; shape classes of P/E subprolate, with P axes of 2025
long, and with E axes of 1620 # long; amb ptychotreme; ora colpi transversales-
cquatoriales.

The voucher is Ilan, Kawakami 11138.
Kalanchoe spathulata DC. /M@fi#—Fig. 24-2

Grains 3-colporate; shape classes of P/E subprolate to prolate-spheroidal, with P
axes of 27-32 4 long, and with E axes of 24 ZEu long; amb peritreme to goniotreme;
colpi to colpi

The vouchers are Buizan, Matuda 904; Chiayi, Feung & Kao 4950,
Sedum Tourn. ex L. i

Grains 3(-4)-colporate; shape classes of P/E subprolate to suboblate, with P
axes of 16-25.« long, and with E axes of 13-20  long; amb peritreme to goniotreme;
ora colpi 1o colpi .
Sedum arisanensis Yamamoto i 4 JLHIsE

<. Sedum
-Kalanchoe




1967 Huang—Pollen Grains of Formosan Plants (2) g

Grains 3-colporate, subprolate to spheroidal, with P axes of 18-25 « long, and
with E axes of 16194 long; amb peritreme; ora colpi transversales to colpi

5 sexine 3
The vouchers are Taihokusyu, Suzuki 7. 7526; Mt. Taihasenzan, Hosokawa 2490.
Sedum formosanum N.E. Br. Ze#pHii—Fig. 24-3
Grains 3-colporate, subprolate to suboblate, with P axes of 16-22 long, and
with E axes of 1320  long; amb goniotreme to peritreme; ora colpi transversales-

to colpi ; sexine 3

The vouchers are Taipei, Simada 1218, Suzuki T. 19329.
Sedum morrisonense Hayata F|fifi—Fig. 24-4

Grains 3(~4)-colporate, subprolate to prolate-spheroidal, with P axes of 17-22 1
long, and with E axes of 14-20  Jong; amb peritreme to goniotreme; ora colpi trans-

I 2
D

Fig. 24, Crassulaceae, x 1000, 1. Bryophy iniom Salis P

ulaceae, x1000, llim calycimom Salish. (Keuwakani 11138). 2. Ko-
sonchoe spathudata DC. (Motuds 904). 3 Sedum formoscosm N.E. Br. (Simeda 1218). 4. Sedum
morrisonense Hayata (Huang 4559).
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versales-circulares; sexine granulate.

The vouchers are Mt. Noko, Kudo s.n.; Mt. Pahsien, Huang 1314; Chiayi, Mt.
Ali, Huang 1779, between Tung Pu to Pai Yun Shan Chuan, Huang 4557, 4559.
Sedum parvisepalum Yamamoto /NSTEMH:

Grains 3-colporate, subprolate to spheroidal, Wwith P axes of 17-21 « long; and
with E axes of 15-18 1 long; amb goniotreme to peritreme; colpi transversales to

colpi transversales-circulares; sexine granulate.
The voucher is Taito, Yamamoto 346.
22. DAPHNIPHYLLACEAE Z:#A%}

Pollen grains are characterized by 3-colp(orjate; shape classes of P/E
perprolate to peroblate, or oval, with P axes of 10-24 « long, and with E axes of
7-254 long; amb usually peritreme to goniotreme; ora usually obscure; exine
psilate, 1 4 thick; sexine thicker than nexine, granulate, with OL-? or obscure-pattern.

The male gametophyte is dinucleate.

Daphniphyllum glaucescens BI. subsp. oldhamii (Hemsl.) Huang BUgkizii—Fig. 25-1

Grains subprolate to suboblate, with P axes of 18-24 long, and with E axes
of 16-20 1 long; amb usually peritreme, rarely ptychotreme.

The vouchers are Koko, Simada 1730B; Ensorei, Suzuki S. s.n. Apr.1929; Toyen,
Tanaka & Simada 13531; precise locality unknown, Sasaki 14591, Wilson 10207.
Daphniphyllum himalaense (Benth.) Muell.-Arg. subsp. macropodum (Miq.) Huang

PR E—Fig. 252

Grains prolate to oblate, with P axes of 12-23  long, and with E axes of 1525
Tong; amb usually goniotreme.

The vouchers are Mt. Ali, Keng 1118; Taihokusyu, Suzuki T. 8806.

[ _ 2

Daphniphyllaceac, x 1000, 1. Daphniphyllion glaucescens Bl. subsp. oldhanii (Hemsl)
ng (Suzuki S. s.m. Apr. 1929). 2. DapAmM;llxm himclacnse (Benth.) Muell-Arg. subso.
‘macropodum (Miq) Huang. (Sezuki T. 8806,
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23. DIAPENSIACEAE #6qt

Pollen grains are characterized by 3-colporate; shape classes of P/E oblate to
prolate, with P axes of 20-20 4 long, and with E axes of 15-30 1 long; amb peritreme,
or circular; ora colpi transversales-circulares; exine psilate, 2/ thick; sexine
thicker than nexine, very finely reticulate, with LO-pattern.
Shortia exappendiculata Hayata ZU$7E

Grains oblate to prolate, with P axes of (20-)22-24(-28) « long, and with E
axes of (15-)27-29(-30) 4 long.

The vouchers are Taihei ki's. n. Sept. 1925; Kwarenko, Sasakis. n. June 1933,
Shortia transalpina Hayata TUZHE(E—Fig. 26

Grains prolate to spheroidal, with P axes of (24-)27-28(-30) « long, and with E
axes of (15-)19-20(-28) u long.

The vouchers are Mt. Tugitaka, Sasaki s.n. July 1932; Mt. Niitaka, Sasaki s.n.
Sept. 1924,

Fig. 25, Shortia transalpine ayata
(Sasaki 5. . July 192), * 1000
. DIPSACACEAE W475R
Pollen grains are characterized by 3-colpate; shape classes of P/E subprolate to
oblate-spheroidal, or oval, with P axes of (65-)70-73(-74) s long, and with E axes
Of (56-)60-61(-65) 1« long; amb peritreme, or circular; exine echinate, 7-10 4 thick;
sexine 2-3 times thicker than nexine, reticulate, with LO-pattern,
Seabiosa lacerifolia Hayata ZKHN—Fig. 27
i The voucher is Mt. Ali, Koushi s.n. July 1940.
- DROSERACEAE #j¢
P i . .
ollen grains are characterized by tetrad in tetrahedral or rhomboidal arrange-

ment; i 57 1 wi ) "
tetrad diameter 30-57 4 wide; exine echinate o beculate, or verrucate, 2
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Fig. 27. Seabiosa lacerifolia Wayata (Koushi s n. July 1940), equatorial view x1000, polar
%500,

thick, the spines 1-2« long; sexine thicker than nexine, with LO-pattern.
Drosera indica L. E3SFA4—Fig. 28

Grains 38-57 « wide in tetrad diameter; exine echinate.

The vouchers are Toyen, Sasaki s.n. Nov. 1923, Simada 48; Sintikusyu, Kudo &
Suzuki 164.
Drosera peltata Smith ex willd. var. lunata Clarke ¥72%

Grains 30-40 2 wide in tetrad diameter; exi

The vouchers are Toyen, Simada 1153; Sintikusyu, Suzuki T. 16436.

Fig. 28, Drosera indica L. (Sasaki s. n. Nov. 1923), x 1000,
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26. ELAEAGNACEAE ##i7%

Pollen grains are characterized by 3-colporate; shape classes of P/E oblate,
with P axes of 20-32« long, and with E axes of 33-46 x long; amb goniotreme, or
angular; ora costae circulares; exine psilate, 2 thick; sexine thicker than nexine,
granulate, with OL-pattern.

Elaeagnus formosana Nakai BI#IHT
Grains with P axes of 30 # long, and with E axes of 33 4 long.
The voucher is Taipei, Sasaki s.n. Oct. 1923.

Elseagnus glabra Thunb. HHFT

Grains with P axes of 30-31 # long, and and with E axes of 40-45  long.

The vouchers are Taipei, Suzuki S. s.n. Dec. 1929, Shimizu 384.
Elseagnus oldhami Maxim. fiifi—Fig. 29

Grains with P axes of 20-32 # long, and with E axes of 35-46 x long.

The vouchers are Hsinchu, Chuang 3264; Taityu, Suzuki T. 21585, Sasaki s.n.
Nov. 1922,

Fig. 20, Elacognus cldheni Maxim. (Chucng 3064, except d-celpate, Sosaki
s.m. Nov. 1922), cquatorial view x 1000, polar view x500.

1. ELAEOCARPACEAE JR/\i#55+

Pollen grains are characterized by 3-colporate, or 3-colporoidate; shape classes
of P/E prolate to oblate-spheroidal, with P axes of 8-154 long, and with E axes
©of 5-15 4 long; amb peritreme to or circular to i i ora
Colpi transversales-equatoriales; exine psilate, 14 thick; sexine thicker than
nexine, very finely granulate, with obscure OL-or indistinct-pattern.
‘Elacocarpus arthropus Ohwi ik H:3—Fig. 30-1

Grains subprolate to oblate-spheroidal, with P axes of 10-11 4 long, and with E
axes of 811 4 long.
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The voucher is Botel Tabago, Liu et al. 92.
Elacocarpus decipiens Hemsl, ex Forbes & Hemsl. Ji/iist

Grains prolate to oblate-spheroidal, with P axes of (8-)10(-12)  long, and with
E axes of (5-)7-8(-11) x long.

The vouchers are Taipei, Huang 2398, Sizangan, Sasaki s. . July 1909; Hiiranzan,
Matuda 1264; Kwarenkotyo, Suzuki 16368.
Elaeocarpus japonicus Sieb. & Zuce. HE.

Grains prolate to prolate-spheroidal, with P axes of (10-)13(-15) # long, and
with E axes of (8-)9-10(-15)  long.

The voucher is Taipei, Keng et al. s.n. Apr. 1955.
Sloanea formosana Li, Woody Flora of Taiwan, Livingston Publishing Company,

538, 1963 kW —Fig. 30-2

Grains prolate to prolate-spheroidal, with P axes of (10-)13-14 # long, and with
E axes of (7-)9(-12) « long; sexine with obscure OL- or indistinct-pattern.

The voucher is Takao, Yamamoto et al. 685.

| 2

0O 00

Fig. 3. Elacocarpaceae, x1000. 1. Elacocarpus arthropus Ohwi, (Lis of al.
92). 2. Sloanea formosana Li (Yamamoto et al. 685).

28. ELLISIOPHYLLACEAE #35f+

Pollen grains are characterized by 3-colpate; shape classes of P/E perprolate
to subprolate, or oval, with P axes of (25-)19-31(-33) x long, and with E axes of
(17-)20-21(-25) 4 long; amb peritreme to ptychotreme, or circular; colpi long; exine
psilate, 152 1 thick; sexine thicker than or as thick as nexine, reticulate, with
OL-pattern.
Ellisiophyllum pinnatum Makino ##—Fig. 31

‘The vouchers are Taiheizan, Suzuki S. 691; Taipei, Suauki T. 18353; Mt. Ali,
Chuan & Kao s.n. July 1957.
20. FAGACEAE H:Hit

Pollen grains are characterized by 3-colporate, rarely 3-colporoidate; shape
classes of P/E prolate to suboblate, with P axes of 11-35 « long, and with E axes
of 8-37 4 long; amb peritreme, sometimes ptychotreme; colpi usually long; ora
colpi iales to colpi irculares; exine psilate t0
scabrate, from less than 1 thick to 15  thick; sexine thicker than nexine, granulate:
with LO- or obscure-pattern.
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Ellisiophyllum pinnatim Makino
(Chuan & Kao s. n. July 1957), 1000,

Key to genera

1. Colpi very short.
1. Colpi long, nearly as long as the length of P axes

2. Apertures 3-colporoidate.
2. Apertures 3-colporate

3. Sexine with LO- or indistinct: n; ora colpi

equatoriales

4. Colpi crassimarginate ......

4. Colpi uncrassimarginate ...

3. Sexine with OL-pattern; ora colpi transversales-
- .Castanopsis, Csclobalanopsis

circulares ..

Castanopsis carlesii (Hemsl.) Hayata Jefafi—Fig. 32-1

Grains prolate to suboblate, with P axes of (15-)18-22(27)  long, and with E
axes of (15-)18-22(-25) » long; amb peritreme to ptychotreme; ora colpi trans-
versales-circulares; exine psilate, less than 1 thick; sexine with OL-pattern.

The vouchers are Tlan, Mt. Oobi, Masamune 3215; Taipei, Kabosan, Suzuki T.
18130.
Castanopsis formosana (Skan) Hayata SHSAIF—Fig. 322

Grains prolate 1o prolate-spheroidal, with P axes of (16-)17-19(-22) z long, and
With E axes of (9-)11-15 long; amb ptychotreme; ora colpi transversales to

€0Ibi transversales-cquatoriales; exine psilates, less than 1z thick; sexine OL-
Pattern,

The vouchers are Kusukusu, Kudo & Suzuki 16019; Buizan, Matuda 320; Synsuici,
Kudo & Moyi 2653,
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Cyclobalaropsis glauca (Thunb.) Oerst. FRi#—Fig. 32-3

Grains prolate to oblate-spheroidal, with P axes of (13-)17-24(27) = long, and
with E axcs of (10-)13-22(-25) # long; amb peritreme; ora colpi transversales-
circulares to colpi transversales; exine psilate, 14 thick; sexine thicker than or
as thick as nexine, with OL-pattern,

The vouchers are Taipei, Chu Shan Yen,
April 1918; Taityu, Hokuko, Tomiya 2601.
Cyclobalanopsis paucidentata (Franch.) Kudo & Masamune 8F#—Fig. 32-1

Grains suboblate to spheroidal, with P axes of 22-26(-27) # long, and with E
axes of (25-)26-28(-30) « long; amb peritreme to ptychotreme; ora colpi trans-
versales-circulares; exine psilate to scabrate, 1-15 u thick; sexine with OL-pattern.

The voucher is Mt. Tatung, Lee 3935.

Fagus hayatae Palib. ex Hayata EMIE#—Fig. 31-5

Grains suboblate to oblate spheroidal, with P axes of 30-35 x long, and with E
axes of 33-37  long; amb peritreme; colpi very short: ora colpi transversales-circu-
lares; exine psilate, 1.5-2u thick; sexine with LO-pattern,

The voucher is Taihoku, Sansyo, Suzuki T. 8658.

Lithocarpus amygdalifolia (Skan) Hayata #h—Fig. 32-6

Grains prolate to prolate spheroidal, with P axes of 12-15 4 long, and with E
axes of 8114 long; amb peritreme to ptychotreme; colpi crassimarginate; ora
colpi transversales-equatoriales; exine psilate, less than 14 thick; sexine with

ng 2253; Sintiku, Simada s.n.

obscure-or LO-pattern.

The vouchers are Takao, Simizu 3914; Mt. Pahsienshan, Chuang et al. 2757.
Pasania brevicaudata (Skan) Schottky Mt:—Fig. 32-7

Grains prolate to subprolate, with P axes of 15-19 « long, and with E axes of 10~
14 ¢ long; amb peritreme; ora colpi iales to colpi
circulares; exine psilate, less than 14 thick; sexine as thick as or thicker than
nexine, with LO-? or obscure-pattern.

The vouchers are Taipei Bot. Gard,, Ku s.n. 1937; Taityu, Saito 5. n. May 1924;
Paipeansyer, Matuda .. Oct. 1917,
Pasania kodaihoensis (Hayata) Li. JiizH—Fig. 32-8.

Grains prolate to rarely oblate-spheroidal, with P axes of 11-16  long, and with
E axes of 10-13 long; amb peritreme to ptychotreme; ora colpi transverszles-
equatoriales; exine psilate, less than 1 thick; sexine with obscure pattern.

The vouchers are Taito, Simizu 3762; Mokazan (Mukua Shan), Tomiya 49.

Tig. 82 Fagaceac, *1000. 1. Cistanopsis carlesit (Hemsl) Hayata (Masamune 3243). 2. Coso-
nopsis formosane (Skan) Hayata (Kudo & Suzuki 16019). 3. Cyclobalanopsis glauca (Thunb.) Ocrst
(Haarg 2253) 4 Cyclobelsnopss puucidentsta (Franch.) Kudo & Masamune (Lee & Kao 3995).
5 P gus hoyctae Pulib. ‘S.zubi T. 8638'. 6. Lithocarpas amygdaliflis (Skam) Hayata (Sirich
3914). 7. Pisonis brevicaudata (Skan) Scottky (Matuda s. n. Oct, 1917). 8. Pasania kodaihoerss
(Hayaa) Li (Shinisu 3762). 9. Quercus variclilis BL (Liu 5., Feb, 1942).
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Pasania uraiana (Hayata) Schottky £l

Grains prolate to prolate-spheroidal, with P axes of 17-21(-25) # long, and with
E axes of 12-15(-20) # long; amb ora colpi i
to colpi transversales-circulares; exine psilate, 14 thick; sexine with LO-? or
obscure-pattern.

The vouchers are Taipei, Kabosan, Sueuki 7. 18130, Agyoku, Suzuki T. 14513;
Buizan, Matuda 653.
Quercus variabilis Bl. f2i#—Fig. 32-9

Grains 3-colporoidate, subprolate to spheroidal, with P axes of 26-34s long,
and with E axes of (20-)25-30 u long; amb peritreme; ora obscure or colpi trans-
versales-equatoriales: exine psilate to scabrate, 1-L5 4 thick; sexine with LO-

pattern.

The voucher is Taipei Bot. Gard., Lin s.n. Feb, 1942,
30. GERANIACEAE 9455

Pollen grains are characterized by 3-colp(or)ate; shape classes of P/E suboblate
to spheroidal, with P axes of 50-95 x long, and with E axes of 55-95x long; amb
peritreme; apertures brevicolpate, as long as or slightly longer than the length of
ora; ora lolongate, colpi transversales; exine clavate, 5-12 1 thick; sexine thicker
than nexine, reticulate, with OL-pattern.
Geranium hayatanum Ohwi 45

Grains with P axes of 75954 long, and with E axes of 85-95, long; cxine
10-12 4 thick.

The vouchers are Rato, Nankotaizan, Suzuki T. 17510; Taipasenzan, Sasaki
420273.

Fig. 3, Geranium robertiansnt L. (Shimizu 12498), equatorial view 1000, polar view <500,
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Geranium robertianum L. JtFi AU #—Fig. 33

Grains with P axes of 5770 x long, and with E axes of 63-754 long; cxine
58 4 thick.

The vouchers are Hiinanzan, Sikano s.n.; Taichung, Feung & Kao 4584; Shimizu
12498.
31. GOODENIACEAE #¥igfi

Pollen grains are characterized by 3-colporate; shape classes of P/E suboblate
to prolate-spheroidal, or oval, with P axes of (38-)48-50(-55) 4 long, and with E axes
of (43-)48-50(-55) # long; amb peritreme to goniotreme, or circular; colpi as long
as the length of P axes; ora colpi transversales-equatoriales; exine psilate,
2-3 thick; sexine thicker than nexine, reticulate, with LO-pattern.
Scaevola sericea Vahl, Hiiii—Fig. 34

The vouchers are Kiirun, Suzuki S. 4713; Kashoto, Kudo & Mori 164; Pingtung,
Shimizu 12142.

Fig. 34, Scaevola sericea Vabl. (Suzubi S. 4713), 1000,
32 GUTTIFERAE Rikft

Pollen grains are by 3-colporate,
shape classes of P/E prolate to suboblate, with P axes of 18-39 4 long, and with E
axes of 16-45« long; amb peritreme to ptychotreme; ora various; exine psilate,
12 thick; sexine thicker than nexine, reticulate to granulate, usually with OL-

Key to genera and species

1. Grains porate . -Garcinia linii

1. Grains colporate
2. Grains pantocolporate.
2. Grains 3-colporate
3. Grains suboblate to spheroidal

+ wvvene..Garcinia spicata

Calophyllum inophylium
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3. Grains prolate to spheroidal
4. E axes usually more than 22 long...........Garcinia multiflora,
Hypericum simplicistylum
4. E axes usually less than 22 x long. . Hypericum japonicum, H. nagasawai,
H. patulum, H. randaiense,
Takasagoya formosana

Calophyllum inophyllum L. W% —Fig. 35-1

Grains 3-colporate, suboblate to spheroidal, with P axes of 35-39 x long, and with
E axes of 3545 1 long; amb peritreme; ora colpi transversales-equatoriales; exine
psilate, 2 thick; sexine thicker than nexine, reticulate, with OL-pattern.

The vouchers are Taipei, Sasaki s.n. May, 1929; Kuaru, Yamamoto 1330.
Garemmua linii Chang, Forest Journ. Taiwan Provinicial Institute of Agriculture,

Pingtung, 6:1, 1964 B —Fig. 35-2

Grains 4-5-porate, subprolate, with P axes of 32-37 4 long, and with E axes of
27-31 4 long; ora costae cirulares, crassimarginate, connected with each other
by thick exine; exine psilate, 2 thick; sexine thicker than nexine, granulate, with
LO-pattern.

The voucher is Botel Tabago, Chang 3641.

Garemia multiflora Champ. it F—Fig. 35-3

Grains 3-colporate, prolate to spheroidal, with P axes of 23-31 x long, and with
E axes of 20-26 u long; amb peritreme to ptychotreme; ora colpi transversales to
colpi transversales-equatoriales; exine psilate, 1 4 thick; sexine thicker than nexine,
granulate, with OL-pattern.

The vouchers are Pingtung, Meitan, Chang 4758; Kosyun, Fukuyama 4654.
Gareinia spicata Hook. f. FiA—35-4

Grains 5-7-colporate, oblate-spheroidal, with P axes of 304 long, and with E
axes of 34, long, or with longest diameter of 27-38 4 wide in polar view; ora

i colpi irculares; exine psilate, 154 thick; sexine
thicker than nexine, granulate, with OL-pattern.

The voucher is Kosyun, Kuaruru, Sasaki s. n. May, 1932.

Hypericum japonicum Thunb. M55 g%

Grains 3-colporate, subprolate to prolate-spheroidal, with P axes of 21-23x
long, and with E axes of 17-20  long; amb peritreme to ptychotreme; ora colpi
transversales-circulares; exine psilate, less than 14 thick; sexine thicker than
nexine, reticulate, with OL-pattern.

The voucher is Rato, Suzuki S. 3692.

Hypericum nagasawai Hayata #5IL##)%—Fig. 35-5

Grains 3-colporate, prolate to prolate-spheroidal, with P axes of 2025 long,
and with E axes of 15-20 long; amb ptychotreme; ora colpi transversales-
equatoriales; exine psilate, less than 1 4 thick; sexine thicker than nexine, reticulate,
with OL-pattern.
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3. Guttiferae, atoral view <1000, polar view S0, 1. Caloholam ot 1.
i’mﬁ'—h 47 Yy 1) (Chang 3641) 3.

0 Sty o 1 (o, Nay 1652) 5. Hiparicum oot ayats (Suh
S - Hspericum patidum Thunb. (Sasaki s Apr 1911)




60 TAIWANIA No. 13

The voucher is cast Noko to Noko, Sasaki .. Aug. 1929.
Hypericum patulum Thunb. &:##i—Fig. 356

Grains 3-colporate, prolate, with P axcs of 25-27 s« long, and with E axes of
18-21 1 long; amb ptychotreme; ora colpi transversales; exine psilate, less than 1
thick; sexine thicker than nexine, granulate, with obscure-pattern.

The voucher is Keelung, Sasaki s.n. Aug. 1911
Hypericum randaiense Hayata ki —Fig. 36-1

Grains 3-colporate, prolate, with P axes of 2225 long, and with E axes of
13-18 long; amb ora colpi lares; exine pilate,
1t thick; sexine thicker than nexine, granulate, with OL-pattern,

The voucher is Mt. Ali, Suzuki S. 18000.
Hypericum simplicistylum Hayata JHAEN

Grains 3-colporate, prolate to spheroidal, with P axes of 21-2)  long, and with
E axes of 17-22(-26)  long; amb peritreme; ora colpi transversales-circulares;
exine psilate, 14 thick; sexine thicker than nexine, granulate, with obscure-
pattern.

The voucher is Neng-Kao, Kao 5741.
Takasagoya formosana (Makino) Kimura ¥8d:#b—Fig. 36-2

Grains 3-colporate, subprolate to prolate-spheroidal, with P axes of 18-22(-26)
long, and with E axes of 16-20 x long; amb peritreme to ptychotreme; ora various;
exine psilate, 1 thick: sexine thicker than nexine, granulate, with OL-pattern.

The vouchers are Miaoli, Liao & Kuo, 1581; Mt. Ali, Creech, 1465.

I 2

Fig. 36, Guttiferac, equatorial view x 1000, polar view 500, 1, Hypericum randaiense Hayata
(Suzuki T. 18000) 2. Takasagoya formosana (Makino) Kimura (Creech 1465).

33. HALORAGACEAE /h=fliif}
Pollen grains are characterized by 3(~1)-porate; shape classes of P/E oblate
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to spheroidal, with P axes of 17-27  long, and with E axes of 25-354 long; amb
goniotreme, or angular; ora costae circulares, crassimarginate; exine psilate to
scabrate, 1-3  thick; sexine thicker than nexine, reticulate, with OL-pattern.

Key to genera

1. Exine 2-3 z thick, scabrate; grains 4-5-porate..
Exine 1-15  thick, psilate; grains 3(~4)-porate
Haloragis micrantha R. Br. /\={li—Fig. 37-1

Grains 4-5-porate, suboblate to spheroidal, with P axes of 17-25  long, and with
E axes of 25-30 # long; exine psilate, 23 thick; perispore? present.

The vouchers are Taipei, Sasaki s.n. May 1932, Kao 3310; Toyen, Sasaki s.n.
June 1923,
Myriophyllum ussuriense Maxim. =3M@H—Fig. 37-2

Grains 3(~4)-porate, oblate to spheroidal, with P axes of 19-27  long, and with
E axes of 25-35 4 long; exine scabrate, 1-15  thick,

The vouchers are Toyen, Kudo 578, Sasaki s.n. Apr. 1929,

. Haloragis
 Myriophyllum

A et
Fig. 37. Haloragaceae, x1000. 1. Haloragis micrantha R. Br. (Sasaki s. n. June 1923) 2. Myrio-
lum ussuriense Maxim, (Sasaki s.n. Apr. 1927)
2. ICACINACEAE %3t

Pollen grains are characterized by inaperturate or 4-colpate, with longest
equatorial diameter 25-60 # long; shape classes of P/E spheroidal; amb peritreme;
exine baculate or echinate, 25-3  thick; sexine thicker than nexine, reticulate.

Key to genera

L. Grains inaperturate; exine intectate, baculate
1. Grains 4-colpate; exine tectate, echinate. .

'ocaryum calleryanum (Baill.) Becc. Hi#E#%si—Tig. 38-1

Grains inaperturate, spheroidal or subspheroidal, with longest cquatorial diameter

Gonocaryum
.. Nothapodytes
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(25-) 27-30 (-33) x long; exine baculate, 3 z thick; sexine twice thicker than nexine,
reticulate, the brochi with duplibaculate muri and multigranulate lumina, with
OL-pattern.

Sexine pattern of this species is similar to that of Polygomum except without

ora,
‘The voucher is Pingtung, Shimizu 12088.
Nothapodytes foetida (Wight) Sleum. 7 #—Fig. 38-2
Grains 4-colpate, spheroidal, with longest diameter 50-60 2 long in polar view;
amb peritreme, or circular; exine echinate, 2.5 4 thick; sexine thicker than nexine,
finely reticulate, the brochi with wider muri and narrower lumina, with LO-pattern.
The voucher is Botel Tabago, Mori s.n. Apr. 1907.

Fig. 38, leacinaceac, x1000. 1. Gonocaryum calleryanum (aill Boce. ((Shinisu 12088) 2.
Nothapodstes foetida (Wight) Sleum. (Mori s.. Apr. 1907).

3. ILLICIACEAE [5##

Pollen grains are characterized by 3-colpate, syncolpate bipolar convergent;
shape classes of P/E peroblate to spheroidal, with P axes of 20-30 x long, and with
E axes of 25-45 4 long; amb peritreme; exine psilate, 1-2 4 thick; sexine thicker
than nexine, reticulate, the brochi with dupli-baculate muri, with obscure OL-pattern.

Key to species of llicium

1. Exine tectate to intectate; amb peritreme .
1. Exine tectate; amb .
Illicium arborescens Hayata ¥L1E/\f5—Fig. 39-1

Grains suboblate, with P axes of 29 long, and with E axes of 34  long; amb

L arborescens

peritreme.
The voucher is Nantou, Ching Shiu Kou tract, Huang et al. 1001.
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Tilicium philippinense Merr. 117E/\f5—Fig. 39-2
Grains peroblate to spheroidal, with P axes of (20-)22-25(-30) « long, and with
E axes of 25-27(~45) u long; apertures, usually monopolar convergent; amb ptycho-
treme to peritreme.
The vouchers are Mt. Taihei, Sasaki s.n. Apr. 1932; Mt. Amma, Liu cf al. 0188;
Taitung, Liu cf al. 342.

iaceae, x1000. 1. Hlicium arborescens Hayata (Hueng ef cl. 1001) 2. Hicium
Philippinense Merr. (Liu et cl. 0188)
36. LARDIZABALACEAE FiAME

Pollen grains are characterized by 3-colp(oroid)ate; shape classes of P/E prolate
to suboblate, with P axes of 17-27 x long, and with E axes of 14-254 long; amb
peritreme to ptychotreme, or circular to intersubangular; colpi long; ora indistinct;
exine psilate, 1-25 « thick; sexire thicker than nexine, granulate to finely reticulate,
with OL-pattern.

Key to genera

1. Exine 2-25 1 thick.
1. Exine about 1 thick
Akebia chingshuiensis Shimizu #7KEAM
Grains spheroidal to subprolate, With P axes of (17-)20-22(-23)  long, and with
E axes of (12-)15-18(-20) « long; exine 2 thick.

The voucher is Hualien, Shimizu 12545.
Alkebia longeracemosa Mtsumura #85FKR—Fig. 40-1

Crains suboblate to spheroidal, rarely prolate-spheroidal, with P axes of (18-)
222(-23) e long, and with E axes of (20-121-22(-25) s long; exine 2-25 4 thick.

The vouckers are Teichung, Feung et . 4572; Hualien, Shimizu 11559; Naiwan,
Simada s. n. Apr. 1918,
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Stauntonia hexaphylla (Thunb.) Decne $fAR—Fig. 40-2
Grains prolate to spheroidal, with P axes of (17-)20-25(-27 )« long, and with E
axes of (14-)15-17(-19) # long; exine 1 thick.
The voucher is Taipei, Kou & Kao s. n. March 1952,

0, Lardizabalaceac, x1000. 1. Akelia Jongerceamcse Matsumurs (Foung e ol 4572) 2
Somts hexaphylla (Thunb.) Decne (Kou & Kzo s.n. March 1952)

37. LECYTHIDACEAE Ezft

Pollen grains are characterized by 3-colp(or)ate; shape classes of P/E sphe-
roidal to subprolate, with P axes of 45-62 « long, and with E axes of 43-51  long;
amb peritreme, or circular; colpi crassimarginate, nearly as long as the length of
P axes; ora lolongate, colpi transversales-equatoriales; exine psilate, 1.52 ¢ thick;
sexine thicker than nexine, prominently reticulate, with OL-pattern,
Barringtonia asiatica (L.) Kurz. R0

Grains prolate-spheroidal to spheroidal, with P axes of 50-55 # long, and with E
axes of 48-50  long.

The voucher is South Cape, Lee et al. s.n. Scpt. 1955,
Barringtonia racemosa (L.) Bl. ex DC. E&—Fig. 41.

Grains spheroidal to subprolate, with P axes of (45-)47-52(-62)  long, and with
E axes of (43-)45(-51) # long.

The vouchers are Keelung, Matuda 1365: Taipei, Suzuki S. 5858,
38. LOBELIACEAE Izt

Pollen grains are characterized by 3-colporate, prolate to suboblate, with P axes
of 2040« long, and with E axes of 14-42« long; amb peritreme to goniotreme;
colpi long; ora colpi transversales-circulares; exine psilate, 1-15 thick; sexine
thicker than nexine, very finely granulate, with indistinct-or OL-pattern.
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Fig. 41 Barringtonia racemosa (L.) Bl. ex DC, (Matuda 1365), x1000.

Pollen grains of two genera in this family are similar. They difier from those
of Campanumoca by having long colpi only.
Lobelia L. 435318

Grains prolate to suboblate, with P axes of (22-)27-35(-40) z long, and with E
axes of (14-)18-20(~42) 2 long; amb circular to semiangular; exine psilate to
minutely scabrate, 1-15 4 thick.
Lobelia chinensis Lour. R4

Grains prolate to spheroidal, with P axes of (25-) 32-33 « long, and with E axes
of (14-)18-19(-25) s long.

The voucher is Miaoli, Kao 5686.
Lobelia pyramidalis Wall. 18fii#i—Fig. 42-1.

Grains suboblate to subprolate, with P axes of (28-)31-35(~40) s« long, and with
E axes of 20-25(~42)  long.

The vouchers are Taichung, Liu et al. 122; Kwarenko, Sasaki s. n. March 1923.
Lobelia radicans Thunb. 42353k

Grains prolate, with P axes of (26-)34 # long, and with E axes of (17-)20(-24)
long.

The voucher is Mukaiyama-Sinryn, Sasaki s. n. Sept. 1929,
Lobelia trigona Roxb. =ik
Grains oblate-spheroidal, with P axes of (22-)25-27(-30) x long, and with E axes
of (15)20(-28) 1 long.
The voucher is Toyen, Suzuki T. 5826.
Pratis nummularia A, Br. & Archers HHHT—Fig. £2-2.
£ zf::i:‘s:;rolnlesphemidal to suboblate, with P axes of 2027 long, and with
The m:m*:h long; am? circular to subangular; exine psilate, 12 thick.
ers are Wulai, Yamamoto s. n. May 1929; Chiayi, Morimoto 463.
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(s

Fig. 42. Lobeliaceae, equatorial view x1000, polar view x500. 1. Lobeliz pyramidalis Wall
(Lin et «l. 122) 2. Pratia nummularia A. Br. & Archers (Morimoto 463)

39. MAGNOLIACEAE AJfiF}

Pollen grains are characterized by monocolpate, 21-83  long, and 12-47 2 wide;
colpi long; exine psilate, 1 2 thick; sexine thicker than nexine, granulate, usually
with LO-pattern.

Key to genera

WSt At RO 7501 29 o 1 SRR TR e e i I Stbsdrutre ol R el L e e Magnolia
1. Sexine with LO-pattern
ARG rains smalloO1-A0 el I8 OAT . o e e e e e Michelia
g Grains large; H0-65¢25-33 a4 Yomer. o0 ot Tt 2 L S e Micheliopsis

Magnolia coco DC. HFHAM—Fig. 43-1.

Grains (52-)60-70(-83) & long, (30-)40(-47) # wide, and 25z thick; sexine with
OL-pattern.

The vouchers are Kaoshiung, Ho & Kao s. n. Sept. 1956; Taipei, Ku s. n. May 1936.
Michelia formosana (Kanehira) Masamune S0

Grains (21-)23-26(-30) 2 long, and (12-)16-17(-23) # wide: sexine with LO-
pattern.

The vouchers are Taipei Bot. Gard., Keng 1048, NTU, Kao s.n. Feb. 1955;
Nantou, Kanehira & Sasaki s. n. March, 1918.
Micheliopsis kachirachirai (Kanehira & Yamamoto) H. Keng Bl AH—Fig. 43-2.

Grains 5065 x long, and 25-33 # wide; sexine with LO-pattern.

The voucher is Pingtung, Wang. s. n. March 1966.
40. MYOPORACEAE F5E:RER:

Pollen grains are characterized by 3-colporate; shape classes of P/E oblate to
spheroidal, with P axes of 20-30 « long, and with E axes of 27-38 x long; amb ptycho-
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Magnoliaceae, x1000. 1. Magnolia coco DC. (Ho & Kao s.n. 1956) 2. Micheliopsis
(Kaneh. & Yamamoto) Keng (Wang s. . March 1966)

Fig.
kachirachirai
treme; colpi long; ora lalongate, diorate, colpi transversales; exine psilate, 2-3
thick; sexine thicker than nexine, reticulate, with OL-pattern,

Myoporum bontioides A. Gray ##&¥—Fig. 44.
The vouchers are Goto, Matuda 2859; Kagi, Sasaki s. n. Jan. 1924.

Fig. 44 Myoporum bontivides A. Gray (Matuda 2859),
equatorial view x1000, polar view x 500,

4. MYRICACEAE sy

. lzollen grains are characterized by 3-colporate; shape classes of P/E oblate to

. zr'whemmal, or apiculate, with P axes of 17-20 # long, and with E axes of 20~

gi,,’;,:.“ € amb_goni or semi ; ora costae crassimar-
# exine psilate, 1  thick; sexine thicker than nexine, reticulate, with LO-pattern.
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Myrica rubra Sieb. & Zucc. var. acuminata Nakai #ig—Fig. 45.
The vouchers are Taipei, Kao & Kou s.n. Apr. 1957, Suauki S, s.n. Feb, 1930;
Kanonzan, Mori s. n. Feb. 1931,

Fig. 45. Myrica rubra Sieb. & Zuce. var. acuminata Nakai
(Kao & Kou 5. n. Apr. 1957), x1000

42. MYRISTICACEAE A#is

Pollen grains are characterized by inaperturate, spheroidal to elliptic, rarely
quadrangular, with diameter of 30-38  long; exine scabrate, 2-3 thick; sexine
thicker than nexine, reticulate, with obscure OL-pattern.
Myristica cagayanensis Merr. WiSiAIt#—Fig. 46.

The voucher is Mt. Clararai, Sata 1269.

Fig. 46. Myristica cagayanensis Mere. (Sata 1269), %1000,

43. NYCTAGINACEAE 3AKHFH
Pollen grains are characterized by pantoporate or 3-colpate; shape classes of
P/E suboblate to spheroidal.
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Key to genera

1. Grains pantoporate; exine cchinate
1. Grains 3-colpate; exine psilate
Boerhaavia diffusa L. J#flii—Fig. 47-1.
Grains pantoporate, spheroidal to ellipsoidal, with longest diameter 57-77 « long;
exine echinate, 5 thick, the spines 2 long; sexine thicker than nexine, granulate,

with LO-pattern.
The voucher is Tainan, Moritani 1997; Insula Liukiusyo, Hosokawa 1689.

Pisonia aculeata L. Bifok—Fig. 47-2.
Grains 3-colpate, suboblate to oblate-spheroidal, or oval, with P axes of 25
long, and with E axes of 28-30 # long; amb peritreme, or circular; exine psilate,
14 thick; sexine thicker than nexine, reticulate, with OL-pattern.
‘The voucher is Insula Liukiusyo, Hosokawa 1696.

L. Boerhaavia diffusa L. (Moritani 1997) 2. Pisonia

Fig. 47, Nyctanging x
ot i, 100,
“ XALIDACEA, Biigst
" .
i :rl:xngmms are characterized by 3-colpate to 3-
¢ 1o oblate, with P axes of 2048  long, and with E axes of 15-45  long;

colporate; shape classes of

b usually per;
Y Peritreme; ora colpi transversales-circulares; exine psilate to

Scabrate, 12, :
# thick; sexine thicker than nexine, reticulate, with OL-pattern,
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Key to genera

1. Grains 3-colporate........
L. Grains 3-colpate

2. Amb goniotreme; P axes usually 33-48 s long........

2. Amb peritreme; P axes usually 27-37 x long. .
Averrhoa carambola L. 7k F—Fig. 48-1.

Grains 3-colporate; shape classes of P/E prolate to prolate-spheroidal, with P
axes of 20-24 4 long, and with E axes of 15204 long; amb peritreme to ptycho-
treme; ora colpi transversales-circulares; exine psilate, ca. 1 thick.

The voucher is kali, Morimoto 374.

-Biophytum
+..Oxalis

Fig. 48, Oxalidaceae, equatorial view x 1000, polar view x500. 1. Averrhoa caranbola L. atet
moto 374) 2. Biophytiom sensitivim A.P.DC. (Simada . n) 3. Oxalis corniculata L. (Suzuki S
s, Sept. 1928) 4. Oxalis violacea L. (Nonaka & Mori 5., Apr. 1933)
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Biophytum sensitivum A.P. DC. FERi#—Fig. 48-2.
Grains 3-colpate; shape classes of P/E prolate, with P axes of 35-18 # long, and
with E axes of 28-36  long; amb goniotreme; exine scabrate, 12 thick.
The voucher is Akoten, Simada s. n.
Oxalis L. FHEWE
Grains 3-colp(or?)ate, oblate to prolate, with P axes of 27-37 # long, and with
E axes of 24-45 1 long; amb peritreme; exine psilate to scabrate, 1-15  thick.
Oxalis corniculata L. Fi§i—Fig. 46-3.
Grains 3-colpate, suboblate, with P axes of 30-32 « long, and with E axes of 35~
39 long; exine scabrate, 15« thick.
The vouchers are Toyen, Suzuki S. s. n. Sept. 1928; Takao, Hosokawa 5384,
Oxalis griffithii Edgew. & Hook. f. FIRIBHEI
Grains 3-colp(or?)ate, oblate to suboblate, with P axes of 27-32 4 long, and with
E axes of 32-42 2 long; ora colpi transversales; exine scabrate, 15 thick.
The vouchers are Mt. Taiheizan, Suzuki S. 3942; Taipei, Suzuki T. 14505,
Oxalis taimoni Yamamoto #IIFHSH
Grains 3-colpate, oblate to suboblate, with P axes of 33-37 x long, and with E
axes of 38-45 4 long; exine psilate, 15 thick.
The vouchers are Tugitakayama, Sikano s.n. July 1931; Arisan, Suzuki T. 18001.
Oxalis violacea L. %RH#—Fig. 48-1
Grains 3-colpate, prolate to subprolate, with P axes of 30-37(-42) « long, and
with E axes of 24-30  long; exine scabrate, 1 thick,
The voucher is Sizangan, Nonaka & Mori s.n. Apr. 1933,
5. PHYTOLACCACEAE Wifft
Pollen grains are characterized by 3-colpate; shape classes of P/E prolate to
prolate-spheroidal, with P axes of 27-32 x long, and with E axes of (17-)20(-27)
long; amb peritreme, or circular; colpi nearly as long as the length of P axes; exine
psilate, 2 4 thick; sexine as thick as nexine, reticulate, with OL-pattern.
Phytolacea acinosa Roxb. fiEi—Fig. 49.
wahc vouchers are Tashieshan, Kou & Kao 486; Hasenzan, Swauki S.s.n. Oct.
46. PITTOSPORACEAE Rzcisd
Pollen grains are characterized by 3(-4)-colplor)ate; shape classes of P/E
i‘::“al_e {o prolate, with P axes of 19-40 1 long, and with E axes of 1532 « long;
"ans::ilslrcmc‘w ptychotreme, or circular to intersubangular; colpi long; ora colpi
ales-circulares; exine psilate, 124 thick; sexine thicker than nexine,
Sranulate, with OL-pattern,
“"Z-:;:-;m:uﬁomes Makino B:AsH—Fig. 50-1
- cnlp!onaz»e, suboblate to prolate, with P axes of (19-)2527u long,
@xes of (15-)18-30(-32) u long; amb peritreme to ptychotreme.
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Fig. 49, Phytolacca acinosa Roxb. (Kou & Kao 486),
equatorial view x 1000, polar view 500,

The vouchers are Hualien, Shimizu & Kao 11951; Taichung, Mt. Boatshaped,
Chen s.n. May 1961.

The pollen grains of the two collections are quite different, for grains of
Chen's collection are 3-colpate, oblate, and peritreme, those of Shimizu and Kao's
collection are 3-colporate, prolate and pleurotreme.

Pittosporum tobira Ait. ¥sii/E—Fig. 50-2

Grains 3(~4)-colporate, prolate to oblate-spheroidal, with P axes of 2510, long,
and with E axes of 20-30x long; amb peritreme.

The vouchers are Taipei, Kingshan, Huang 2282, 2283, 3325; Hualic
& Kao 11561.

Shimizu

Fig. 50. Pittosporaceae, equatorial viewx 1000 polar viewx500. 1. Pittosporum
Makino (Shimizu & Kao 11951) 2. Pittosporum tobira Ait. (Huang 2283)
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The sizes of different collections vary greatly, for grains of Huang’s collection
2282, and 2283 were measured to be 30-40x20-26x long, those of Shimizu & Kao,
and Huang’s 3325 were measured to be 25-27x25-30 1 long.

47. PLANTAGINACEAE Tt

Pollen grains are characterized by 4-5-porate, spheroidal, or ellipsoidal, with
longest diamter 2027 # long; exine psilate, 1 thick; sexine thicker than nexine,
reticulate to granulate, with LO-pattern.

Plantago formosana Tateishi BAIC

The voucher is Sasaki s.n. March 1921.

Plantago major L. var. Kimurae Yamamoto X3EHG

The vouchers are Taiheizan, Suzuki, S. 3748, 4108.
Plantago sawadai Yamamoto Juif—Fig. 51.

The voucher is Taiheizan, Yamamoto s.n. May 1931

Fig. 51. Plantogo sawadai (Yamamoto s, n. May 1991), 1000,
48. PLUMBAGINACEAE ¥}

Pollen grains are characterized by 3(-4)-colpate; shape classes of P/E oblate
to subprolate, with P axes of 52-65 4 long, and with E axes of 50754 long; amb.
peritreme, to ptychotreme; exine scabrate or baculate, 4-8 4 thick; sexine thicker
than nexine, reticulate.

Key to genera
:- Colpi long; exine intectate; amb peritreme. .......... ..Plumbago
- Colpi short; exine tectate; amb ptychotreme. . ceieieeeieeeeeen.. . Statice

Plumbago Tourn, ex L. g
mcums 3-4-colpate, subprolate to oblate, with P axes of 52-62 x long, and with E
o Of 50-75 1 long; exine scabrate, 4-5 4 thick; sexine with LO-pattern.

s auriculate Lam, e
P’Ilm:t voucher is Taipei, Sueuki S. s.n. Oct. 1922.

n-:o zeylanica L. ghfago—Fig. 52-1

i TOUChers are Tlan, Chaoshe, Huang 3998; Taipei, Suzui, S. s.n. Nov. 1928,
71444 5. n. Oct. 1914; Chiayi, Matuda 1464,
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Statice Tourn. B

Grains 3-colpate, prolate-spheroidal to oblate-spheroidal, with P axes of 57-65 /¢
long, and with E axes of 55-654 long; exine scabrate or echinate, 5-8 s thick;
sexine with OL-pattern.
Statice arbuscula Maxim. Bi#:

The vouchers are Kasyoto, Mori s.n. Aug. 1907; Botel Tabago. Chuang ct al.
1339.
Statice sinensis Girard. s —Fig. 52-2

The vouchers are Taipei, Huang 1126; Taityu, Sasaki s.n. July 1922; Takao,
Liukiusyo, Hosokawa 1735

Fig. 52.8Plumbaginaceae,fequatorial viewx 1000, polsr view x50, 1. Plumbago zeplanice 1~
(Huang 3998). 2. Statice sinensis Girard. (Hosokawa 1735)
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49. PORTULACACEAE ISHIHF
Pollen grains arc characterized by pantocolpate, with diameter ca. 31-65
long; sexine thicker than nexine, granulate to small reticulate, with LO-pattern.
Key to genera
..Portulaca
wevee Talinum

1. Grains large; exine thicker, echinate .........
1. Grains small; exine thinner, psilate .........
Portulaca pilosa L. i i—Fig. 53-1.

Grains with longest diameter 56-654 long: exine cchinate, 2-25 thick, the
spinulose ca. 14 long.

The vouchers are Taipei, Huang 4036, 4087.
Talinum triangulare Will. var. crassifolium Hort. fZA2—Fig. 52-2.

Grains with longest diameter 31-45 s« long; exine 1-15 x thick, psilate.

The vouchers are Sintiku, Kawakami & Simada s.n. Oct. 1907; Kozan, Nakasima
5. May 1926.

s 5 Portulacaceae, 100 1. Portalaca pilss 1. (Hiang 4087) 2. Talimum triongulare
i crassifoium Hort, (Simada . 5. n. oct. 1907)
0. PRIMULACEAE #iteftnt
. P:llen grains are characterized by 3-colporate; shape classes of P/E prolate
s peroidal, or oval, with P axes of 11-35 long, and with E axes of 10-52 long;
pmalpcr;unme, goniotremes to pleurotreme; colpi long; ora various; exine usually
e, 1-15
1.5 ¢ thick; sexine usually thicker than nexine, granulate or reticulate.

. Key to genera

Graiy

i smu 11-18x10-15 4 long; LO- or indistinct-

Androsace, Stimpsonia, Lysimachia
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1. Grains large, 17-35x12-32 « long, usually OL-pattern

2. Ora colpi transversales-circulares...

2. Ora various except colpi transversales-circulares...
Anagallis arvensis L. 5% —Fig. 54-1

Grains subprolate to spheroidal, with P axes of 17-22 « long, and with E axes of
16-22 1 long; amb peritreme, or circular; ora colpi transversales-equatoriales; exine
psilate, 1-15 4 thick; sexine as thick as or thicker than nexine, reticulate, with
OL-pattern,

The vouchers are Tamshui, Huang 3341; Taipei, Chuang 2096.
Androsace umbellata Merr. #B7EM@H—Fig. 54-2

Grains subprolate to prolate-spheroidal, with P axes of 11-13 4 long, and with
E axes of 10-11 long; amb peritreme, or circular; ora colpi transversales-
equatoriales; exine psilate, 14 thick; sexine thicker than nexine, with indistinct-
pattern.

The voucher is Taipei, Swauki S. 5. n. Jan. 1930,
Lysimachia L. 83

Grains prolate to spheroidal, with P axes of 13-35 « long, and with E axes of
12-32 42 long; ora usually colpi transversales-equatoriales.

The male gametophyte is dinucleate.

«o..Primula
Anagallis, Lysimachia

Key to species of Lysimachia

1. Grains small, 13-18x12-15 x long; sexine LO-pattern..L. ardisioides, L. sikokiana
1. Grains large, 20-35X17-32 1 long
2. Sexine LO-pattern
2. Sexine OL-pattern
3. Sexine thinner than nexine; exine psilate, scabrate to
gemmate ...
3. Sexine thicker than nexine; exine pilate
4. Sexine granulate. .
4. Sexine finely reticulate
5. Amb pleurotreme to peritreme...........
5. Amb peritreme.
Lysimachia ardisioides Masamune #Higgs—Fig. 54
Grains prolate to spheroidal, or oval, with P axes of 13-17 long, and with B
axes of 12-15  long; amb peritreme, or circular; colpi nearly as long as the length
of P axes; ora colpi transversales-equatoriales; exine psilate, 14 thick; sexine
thicker than nexine, granulate, with indistinct- or LO-pattern.
The vouchers are Taipei, Fukuyama 19244; Rahao-rimogan, Kudo 707; Paiwad:
Matuda 1917.

L. fortunei

decurrens

.L. formosana

weeenvenee.Lu japonica
...L. maritiana
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Lysimachia decurrens Forst. REB#H—Fig. 54-3

Grains prolate to prolate-spheroidal, with P axes of 25-35  long, and with B
axes of 20-27u long; amb peritreme, or circular; ora colpi trasversales; exine
psilate, scabrate or gemmate, 2 u thick; sexine thinner than nexine, reticulate, with
OL-pattern.

The vouchers are Taipei, Chuang 2174, Sinten, Yamamoto s.n. Apr. 1929;
Hualien, Shimizu et al. 11600.

Lysimachia formosana Honda BB HIR—Fig. 54-5

Grains subprolate to spheroidal, with P axes of 25-32 long, and with E axes
of 23-284 long; amb peritreme to or circular to i 5
exine psilate, 1.5 4 thick; sexine thicker than nexine, granulate, with OL-pattern.

The voucher is Sintiku, Simada 3993.

Lysimachia fortunei Maxim. Jfi#¢—Fig. 54-6

Grains prolate to prolate-spheroidal, with P axes of 20-27# long, and with E
axes of 17-224 long; amb pleurotreme to peritreme; exine psilate, 14 thick;
sexine thicker than nexine, granulate, with LO-pattern.

The vouchers are Taipei, Huang 2353, Wen Shan, Liu & Shen s.n. May 1933;
Sintiku, Kawakami 5964.

L hia japonica Thunb. /i Fig. 54-7

Grains prolate to spheroidal, with P axes of 25-35  long, and with E axes of
20-32¢ long; amb pleurotreme to peritreme, or intersubangular to circular; ora
connected with each other; exine psilate, 1.5 4 thick; sexine thicker than nexine,
reticulate, with OL-pattern.

The vouchers are Taipei, Sasaki s. n. March 1924, Yamamoto & Suzuki s.n. Feb.
1929; Chiu-reki, Kawakami & Simada 5. n. March 1909; central Mt. Suzuki S. 2056.
Lysimachia mauritiana Lam. %3R5

Grains prolate to subprolate, with P axes of 27-35# long, and with E axes of
20-274 long; amb peritreme, or circular; exine psilate, 1  thick; sexine thicker than
nexine, reticulate, with OL-pattern.

The vouchers are Taipei, Kao 3958; Kiirun, Suzuki S. 4861; Botel Tabago,
Hosokawa 9875,

Lysimachia sikokiana Miq. #4#

Grains prolate to prolate-spheroidal, with P axes of 13-18 4 long, and with E
:::s vof 12134 long; amb peritreme, or circular; ora various, such as colpi
Delate 1y o oriales or colpi and connected_together; exine

“-e :0“ x;k, sexine t}:lclfer thln‘nexine, granulate, with LO-pattern. )
255, N“km: ers are Taipei, Suahi S. s.n. May 1929; Taito, Yamamoto & Mori
Prim miy:}l.::;, Sulzukt S. 5. July 1997, )

gy a Ito & Kawakan:u FEWME Fig. 548 )

1218 g 2 o subprolate, with P axes of 20-22 4 long, and with E axes of
3 amb peritreme, or circular; ora colpi transversales-circulares; exine
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verrucate, 1 thick; sexine thicker than nexine, reticulate, with OL-pattern.

The voucher is Tsugitakayama, Masamune 1237.
Stimpsonia chamaedryoides Wright ex Gray #Ti#—Fig. 54-9

Grains subprolate to suboblate, with P axes of 12-154 long, and with E axes
of 1215« long; amb peritreme, or circular to semiangular; ora colpi transversales-
equatoriales; exine psilate, 14 thick; sexine thicker than nexine, granulate, with
indistinct- or obscure LO-pattern.

The vouchers are Taipei, Swauki S. 10240, Simada 960, Sasaski s.n. Apr. 1931;
Toyen, Simada 1148.
51. PROTEACEAE [Liijiitit

Pollen grains are characterized by 3-porate; shape classes of P/E oblate to
suboblate, or apiculate, with P axes of 15-17 2 long, and with E axes of 20-25(-27) #
long; amb goni or angular; ora i exine psilate, 1-1.5 # thick;
sexine thicker than or as thick as nexine, granulate, with indistinct- or obscure
LO-pattern.
Helicia formosana Hemsl. |ufijit—Fig. 55

The vouchers are wulai, Suzuki . s. . June 1928, Sendam Yama, Suzuki T. 7449;
Taitung, Lix & keng 2885.

Fig. 55, Helicia formosana He
(e & 5. Tune. msy, *1000,

52 SALICACEAR tairy
_ Pollen grains are characterized by 3-colporat

; shape classes of P/E prolate

“ Aanuhcue, coustorial view <1000, polr view 300 1 Anagalls arenss . (luang
o androsaco umbellata Mesr. (Seauki S 5. Jan. 1990) 3. Lysimachia decurrens Forst,

Y= o 1929) 4 Lysimacia ardisioides Masamune (Fukuyania 1924d) 5. Lysimachil
e e & mada 3993) 6. Lysimachia fortunei Maoxim. (Kawakami 5964) 7. Lysimachia
s Camine 1257y o ket & Simada s n. March 1909) & Primla miycbeana 1o & Kawalami
impsonia chamacdryoides Wright (Smada 5607
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to prolate-spheroidal, with P axes of 17-22 # long, and with E axes of 12-18  long:
amb peritreme to ptychotreme; colpi long; ora colpi transversales-circulares or
colpi  transversales-equatoriales; exine scabrate, 14 thick; sexine thicker than
nexine, reticulate, with OL-pattern.
Salix warburgii O. Seem. KHp—Fig. 56.

The voucher is Taipei. Suzuki S. 4176.

< A

Fig. 56. Salix warburgii O. Scem. (Suzuki S. 4176), x 1000

53. SAPOTACEAE W

Pollen grains are characterized by 3-colporate; shape classes of P/E prolate
to subprolate, with P axes of 17-33 x long, and with E axes of 12-22 long; amb
peritreme to pleurotreme, or circular to intersubangular: exine psilate, 2 thic
perispore? present; sexine thicker than nexine, granulate, with indistinct-or obscure
OL-pattern.

Key to genera

ora colpi transversales or colpi
. Pouteria

1. Grains large, usually 27-30x17-20z long
transversales-circulares ..
1. Grains small, usually 20-25X15-18 x long; ora colpi
transversales-equatoriales ..
Palaquium formosanum Hayata ¥#Ssk—Fig. 57-1
Grains prolate to prolate-spheroidal, with P axes of (17-)20-30  long, and with
E axes of (12-)1520 x long; ora colpi transversales-equatoriales to colpi trans-

. Palaquium

versales.
The vouchers are Kotosyo, Kawakami et al. 1326; Lutau Isl. Chuang et al. 2317
Pouteria obovata (R. Br.) Baehni Wi—Fig. 51-2.
Grains prolate to subprolate, with P axes of (25-)27-30(-33) 4 long, and with E
axes of 17-20(-22) « long; ora colpi or colpi i s
The voucher is Kotosyo, Sasaki s. n. Nov. 1934.
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Fig. 57. Sapotaceae, x1000. 1. Pouteria obovata (K. Br.) Bachni, (Sasaki s.n. Nov. 1934)
2. Palaguin formosanum Hayata (Kawakami et al. 1326)

54. SCHIZANDRACEAE ZiskF#f

Pollen grains are characterized by 6-colpate; shape classes of P/E oblate to
oblate-spheroidal, or oval, with P axes of 15-25 # long, and with E axes of 23-30 4
long; amb peritreme; apertures 6 furrows, monopolar convergent, 3 furrows long and
meeting at one pole, and other 3 furrows short, not meeting at either pole; exine
scabrate to gemmate, 1-2 4 thick; sexine thicker than nexine, reticulate, the brochi
with simplibaculate muri, with obscure OL-pattern.

Pollen grains of two genera in this family are very similar.
Kadsura japonica (L.) Dunal, W73k F—Fig. 58-1.

Grains oblate to oblate-spheroidal, with P axes of 20-25  long, and with E axes
©f 2730 1 long; apertures 6; exine 1-2  thick.

The voucher is Leeshan, Feung et al. 4574.
Schizandra arisanensis Hayata Rl LFSKF—Fig. 57-2.

Grains oblate, or oval, with P axes of 15-22 x long, and with E axes of 23-30 #
long; colpi long; exine with sparingly prominent bacula, 14 thick.

The voucher is Kwarenko, Fukuyama 4443.
5. STACHYURACEAE HEHTER
lvh::il;: grains are characterized by 3-colporate; shape classes of P/E prolate-

to oblate-spheroidal, or oval, with P axes of (18-)20-23(-25) # long,

and wi

b B 2X€s of (17-119-22(-24)  long; amb peritreme, or circular to inter.
Inular; ora colpi transversales-cquatoriales; exine tectate, psilate, 1 thick;

Sexine thick,

er than nexine, granulate, with OL-pattern.
Tnem himalaicus HK. f. & Thoms. MiEM—Fig. 59
‘;';;mhzrs are Hsitou, Liu & Kou s.n. Feb. 1957, Kou s.n. Feb, 1956; Nantou,
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Fig. 58, Schizandraceae, x1000. 1.
Schizandra arisanensis Hayata (Pubuyama 4443)

Kadsura joponica (L) Dunal. (Feung et al. 4574) 2.
)

i
Fig. 59, Stachyurus himalaicus K. f. & Thoms.
(Liu & Kou 5., Feb. 1957)
56. STAPHYLEACEAE %343t
Pollen grains are characterized by 3-colporate; shape classes of P/E oblate to

subprolate, with P axes of 22-35 x long, and with E axes of 25-37 « long; amb goniot:
reme to peritreme, or angular, subangular, circular, semi: to
colpi long; ora colpi transversales-circulares; exine psilate, 2, thick; sexine

thicker than or nearly as thick as nexine, reticulate, with OL-pattern.
Key to genera

1. Colpi crassimarginate,

1. Colpi uncrassimarginate

uscaphis.
~Turpinié:
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Euscaphis japonica (Thunb.) Kanitz Sf¥bi—Fig. 60-1

Grains oblate to subprolate, or oval, with P axes of 22-27  long, and with E axes
of 25-32 u long; sexine with crassimurate brochi; colpi long, crassimarginate at
equator.

The vouchers are Mt. Daiton, Sasaki s.n. Apr.1932; Yanming Shan, Huang
3332, Kao & Kou s. n. Apr. 1957.
Turpinia formosana Nakai W7F—Fig. 60-2

Grains suboblate to subprolate, or oval to rhomboidal, with P axes of 25-35
long, and with E axes of 25374 long; colpi long, uncrassimarginate; sexine
without crassimurate brochi.

The vouchers are Taipei, Shimizu 2116, Kudo et al. s.n. Apr. 1929; Taityu,
Sasaki s. n. March 1924; Mt. Taihei, Suzuki S. 3925.
Turpinia ternata Nakai 5]

The voucher is Taito, Sasaki s.n. March 1932.

RS
Fig. 6. Staphyleaceae, equatorial view x 1000, polar view x500. 1. Euscaphis joponica (Thunh.)
Kanitz (Sasaki s.n. Apr. 1932) 2. Turpinia formosana Nakai (Suzuki S. 3925)
7. STERCULIACEAE #iftt
Pollen grains are ized by 3(-4)-colporate, or panto-
colporate; shape classes of P/E peroblate to prolate, with P axes of 16-52 1 long,
2nd with E axes of 1546 4 long, or with longest diameter of 4067 long; amb
:;;nmm_e o peritreme; exine usually psilate, sometimes cchinate and scabrate,
54 thick; sexine reticulate, echinate to granulate.

. Key to genera and species
> grzxns Pantoporate or pantocolporate
Grains 5-8-colporate; exine echinate .............

B ... Waltheria
Tains 3-6-porate; exine scabrate to psilate. ..

©eeeenn Pterospermum
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1. Grains 3(-4)-colporate
2. Grains peroblate to oblate-spheroidal, with small size of 12-19x19-30 « long

3. Sexine with LO-pattern............. ...Helicteres
3. Sexine with OL-pattern
4. Amb goniotreme. R
4. Amb peritreme Reevesia

2. Grains prolate to oblate-spheroidal
3. Sexine with LO-pattern

4. Exine echinate.
4. Exine psilate

3. Sexine with OL-pattern
4. Grains small, 23-28x24-28 1 long.
4. Grains large, 33-52x33-46  long
5. Grains prolate-spheroidal to oblate.
5. Grains prolate to prolate-spheroidal .

Firmiana simplex Wright #iifi—Fig. 61-1.

Grains 3-colporate, prolate to prolate-spheroidal, with P axes of 3852« long,
and with E axes of 34-46 » long; amb peritreme; ora lalongate, rarely lolongate;
colpi to colpi i exine tectate and psilate,
sometimes semitectate and short baculate, 15-2 thick; sexine thicker than

Sterculia ceramica
©eeviveeenn. Heritiera

Sterculia nobilis

-Melochia
weviveeeens. Firmiana

nexine, reticulate, with OL-pattern.

The vouchers are Pingtung, Ariko, Matuda s.n. July, 1919; San Chi Mon,
Matuda 1299.
Helicteres angustifolia L. 1% —Fig. 61-2

Grains 3-porate, peroblate to oblate, with P axes of 13-19 « long, and with E
axes of 23-30, long; amb goniotreme; ora crassimarginate; exine psilate, 14
thick; sexine thicker than nexine, granulate, with LO-pattern.

The vouchers are Sintiku, Kawakami 16578; Miaoli, Hayata & Kawakami 16381
Nantou, Mori 16582.
Heritiera littoralis Dryand in Ait. $#i#—Fig. 61-3

Grains 3-colporate, prolate-spheroidal to subprolate, with P axes of 19-224
long, and with E axes of 18-21 x long; ora colpi transversales-cquatoriales; exin®
psilate, 1 # thick; sexine thicker than nexine, granulate, with LO-pattern.

‘The voucher is Pingtung, Chang 1572.
Kleinhovia hospita L. %Mitti—Fig. 61-4

Grains 3-porate, peroblate to oblate, with P axes of 12-16 « long, and 'ﬂg

Fig. 61, Sterculiaceae, equa‘orial view x1000, polar viewx500. 1. Firmiana simplex Wight
(Matzds . n. Tuly 1919) 2. Helicteres angustifolia L. (Mori 16582) 3. Heritiera littoralis Drsa®%,
(Cherg 1572) 4. Kisinkovi hospits 1.. (Chang 1748) 5. Melochia corchorifclia L. (S5

4. 1908) 6. Plerospermun: ceerifoliam Willd (s. col. . m, Apr. 1966)
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-264 long; amb goniotreme; ora uncrassimarginate; exine psilate, 17

thick; sexine thicker than nexine, reticulate, with OL-pattern.
The vouchers are pingtung, Kengting, Chang 1381, Riu Kuei, Chang 1748;

Taitung, Lin & Keng 2821.

Melochia corchorifolia L. 5/23—Fig. 61-5.

Grains 3-colporate, idal to obl heroidal, with P axes of 33
38 ¢ long, and with E axes of 33-37  long; amb peritreme; ora colpi transversales-
equatoriales; exine psilate, 2 4 thick; sexine thicker than nexine, granulate, with
OL-pattern.

The voucher is Keelung, Sasaki s.n. Sept. 1908.

i Willd. 17

Grains 3-6-porate, with longest diameter 55-67« wide; ora crassimarginate;
exine echinate, 2-25 thick, the spines 25, long; sexine thicker than nexine,
echinate, with LO-pattern.

The voucher is Taipei, NTU, s. col. 5. 2. Apr. 1966.

Reevesia formosana Hayata Xg#Hsiifi—Fig. 62-1

Grains 3(-4)-porate, oblate to oblate-spheroidal, with P axes of 15-20 1« long,
and with E axes of 19-23 « long; amb peritreme; ora uncrassimarginate; exine psilate,
1 thick; sexine thicker than nexine, reticulate, with OL-pattern.

The vouchers are Pingtung, Chang 4899, Meitan, Chang 4846: Kosyun, Noboru
s.m. Apr. 1923,

Sterculia ceramica Br. W#i%—Fig. 62-2

Grains 3-colporate, prolate-spheroidal to spheroidal, with P axes of 16-204
long, and with E axes of 15-18  long; amb peritreme; ora colpi transversales to
colpi transversales-cquatoriales; exine echinate, 1z thick; sexine thicker than
nexine, granulate, with LO-pattern.

The voucher is Botel Tabago, Hosokawa 9833a.

Sterculia nobilis Sm. HiE—Fig. 61-3.

Grains 3-colporate, subprolate to idal, with P axes of 23-284
long, and with E axes of 24-28 « long; amb peritreme, or semiangular; ora colpi
to colpi irculares; exine psilate, 2/ thick; sexine

thicker than nexine, reticulate, with OL-pattern.

The voucher is Sin Kwa, Suzuki S. s. n. Apr. 1921,
Waltheria americana L. Siffifi—Fig. 62-1.

Grains 5-8-colporate, with longest diameter 40-514 wide; colpi very short,
as long as the length of ora; ora colpi transversales; exine psilate to scabrate, 2-
2.5 1 thick; sexine thicker than nexine, reticulate, with OL-pattern.

The vouchers are Takao, Hosokawa 1716; s. loc. Sasaki s. n. Feb. 1935.
58. STYRACACEAE %077

Pellen grains are characterized by 3-colporate; shape classes of P/E oblat¢
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i, 62, Sterculiaceae, equatorial view x 1000, polar view x500. 1. Recvesia formoscna Hayata
(cm; 4846) 2. Sterculia ceramica Br. (Hosokawa 9833a) 3. Sterculia nobilis Sm. (Suziki S.
S Apr. 1921) 4. Waltheria americana L. (Sasaki 5. . Feb, 1935)
to subprolate, with P axes of 2042 long, and with E axes of 2250« long; amb
Peritreme to goniotreme, or circular, semiangular, subangular to angular; ora
various; exine psilate, 1-25  thick; sexine reticulate.

Key to genera

Alniphylium
. Styrax

L. Sexine thicker than nexine, with LO-pattern .
L. Sexine thinner than nexine, with OL-pattern.
Alniphyllum pterospermum Matsumura {53#:1&—Fig. 63- i

Grains oblate to subprolate, with P axes of 20-27 1ong, and with E axes of
230 1t long; ora colpi to colpi lares; exine 1-2 ¢
thick; sexine thicker than nexine, with LO-pattern.

The vouchers are Taipei, Nakamura 4349, Liu & Shen s. n. Sept. 1933,
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Styrax formosanum Matsumura [EEL%

Grains oblate to idal, with P axes of # long, and
with E axes of (37-)42-45(~47) 4 long: ora colpi transversales-circulares or rarely
colpi transversales-equatoriales; exine 2-2.5 x thick; sexine as thick as or thinner
than nexine, with OL-pattern.

The vouchers are Taipei, Sasaki .. March 1918; Sintiku, Sasaki s. n. March
1916; Naibuntoge, Kudo & Mori 1628; Kuawarusu, Matuda s. n. March 1918,

Styrax japonicum Sicb. & Zucc. var. kotoensis (Hayata) Masamune & Suzuki Wikt

ZBFE—Fig. 60-2.

This species differs from S. formasana by its grains with P axes of 3540
long and with E axes of 42-60 « long; and exine 2« thick.

The voucher is Botel Tabago, Sasaki s. n. Feb. 1920.

Styrax suberifolium Hook. & Arn. 13

This species differs from . formasana by its grains suboblate to subprolate,
with P axes of 3042 long, and with E axes of 3242 long; ora colpi transver-
sales-circulares or colpi transversales; exine 1-2 4 thick.

The vouchers are Kiirun, Sasaki s.n. Apr, 1911, Yanming Shan, Huang 338,
Hsich 420180; Taito, Sasaki s. n. May 1924; Hualien, Shimizu et al. 11585.

. 63, Styracaceae, equatorial viewx1000, polar viewx500. 1. Abuiphyllum plerospermum
Matsumura (Nukamira 4319) 2. Styras joponica Sieb. & Zuce. var. kotoensis (Hayata) Masaniune
& Suzuki. (Sasahi 5., Feb, 1920)

59. SYMPLOCACEAE #0kft

Pollen grains are characterized by 3(~4)-colporate; shape classes of P/E oblate-
spheroidal to oblate, with P axes of 1740 long, and with E axes of 20-124
long; amb goniotreme to peritreme, or semiangular, subangular, semilobate t0
circular; apertures brevicolpate, 5-15 # long; ora 5-15  in diameter, costae circularesi
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exine psilate, 15-3 4 thick; sexine as thick as nexine, granulate, with majority of
LO-pattern.

The distinction among species is rather difficult, size and shape of ora and
colpi, shape of grains and sexine pattern may be important characteristics for
identification of taxa in the genus.

Key to species of Symplocos
1. Sexine with OL-pattern
2. Amb semiangular to circular, with P axes of 32-40 u long;
colpi as wide as ora..
2. Amb subangular to semilobate, with P axes of 20-25 u long;
colpi narrow, as 1/3 wide as Ora..............
1. Sexine with LO-pattern
2. Apertures pores or mixed with composite structure
3. Grains pores, circular shaped in polar view..
3. Some grains mixed with composite aperture
4. Amb sometimes semilobate.
4. Amb all subangular.
4. Amb semiangular to circular ..
2. Apertures all composite structure
3. Colpi as long as ora..
3. Colpi twice longer than ora.
4. Amb semiangular to circular.

..S. confusa

.S. paniculata

theophrastacfolia

S. morrisonicola
S. caudata
..S. congesta

Cieeiiieeeennn S, heishanensis

. konishi, S. kotoensis, S. taiheizanensis
4. Amb semiangular to subangular........ S. lancifolia
4. Amb semiangular........................S. cochinchinensis, S. formosana.
4. Amb semiangular, subangular to semilobate. . S. modesta
Symplocos caudata Wall. JikEzcA—Fig. 64-1
Grains 3(~4)-colporate, oblate to oblate-spheroidal, with P axes of (17-)21-22
(-26) s long, and with E axes of (20-)28(-38) # long; amb goniotreme, or sub
angular to rarely suboblate; colpi including margo about twice as long as the
Width of ora; ora 6-7 4 in diameter; exine 15-2  thick; sexine with LO-pattern.
The vouchers are Taipei, Nakamura 764; Sotenzan, Kanehira et al. s.n. Oct.
1919; Sintiku, Sasaki s. n. March 1916,
Symplocos cochinchinensis (Lour.) Moore SIS
Grains 3-colporate, suboblate, with P axes of 2254 long, and with E axes of
2154 long; amb goniotreme, or semiangular; colpi including margo about twice
3 long as the width of ora; ora 6-7 s in diameter; exine 152« thick; sexine with
LO-pattern,
The voucher is Taipei, Kanchira s. n. Oct. 1929,
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Symplocos confusa Brand. Tt li#é—Fig. 64-2

Grains 3-colporate, oblate-spheroidal to oblate, with P axes of (32.5-)35(~40)x
long, and with E axes of (40-)425(-50) # long; amb goniotreme to peritreme, or
circular to semiangular; ora 10-13, in diameter, margo cleft, 3 thick; exine
2-3 thick; sexine thinner than nexine, pseudo-reticulate, with obscurely OL-
pattern.

The vouchers are Tipontoge, Suzuki 11088; Taitun, Shimizu 3781.
Symplocos congesta Zoll. Ak—Fig. 64-3

Grains 3(~4)-colporate, oblate to oblate-spheroidal, with P axes of (22.5-)27-
30(-32.5) 2 long, and with E axes of (26-)32-38(~40) u long; amb goniotreme to
peritreme, or circular to semiangular; ora including the width of margo, 10-13 4
in diameter; exine 2-3 4 thick; sexine thinner than nexine, with LO-pattern.

The vouchers are Takao, Matuda s.n. July 1919; Mt. Daizyurin, Sasaki s.n.
July 1919; Taito, Shimizu 3737.
Symplocos formosana Brand XMk

Grains 4(-3)-colporate, oblate, With P axes of (25-)27.5(-30) = long, and with
E axes of 32425 4 long; amb goniot or semi ; apertures
10,2 long; ora without the width of margo 5 in diameter; exine 25 thick; sexine
as thick as nexine, with LO-pattern.

The voucher is Nantou, Huang 2087.
Symplocos heishanensis Hayata F%40k—Fig. 64-4

Grains 3-4-colporate, oblate, with P axes of 20-26 # long, and with E axes of
30-40 1« long; amb goniot: or semi 5 apertures brevi 10« long;
ora without the width of margo 5 in diameter, costac transversales; exine 1.5-2
thick; sexine as thick as nexine, with LO-pattern.

The vouchers are Taipei, Suzuki T. 17926, Liu el al. s.n. Feb, 1955; Buizan,
Matuda s.n. March 1917; Hsinchu, Liu et al. 1448.
Symplocos konishii Hayata WA

Grains 3(~4)-colporate, oblate to oblate-spheroidal, with P axes of 17-28 « long,
and with E axes of 27-35 4 long; amb goniotreme to peritreme, or semiangular to
circular; apertures brevicolpate, 10 4 long; ora 10 in diameter; costae circulares;
exine 2 thick; sexine as thick as nexine, with LO-pattern.

The voucher is Taipei, Suzuki 7. 18911.
Symplocos kotoensis Hayata Wil

Grains 3(-4)-colporate, oblate to oblate-spheroidal, with P axes of 17.5x long
and with E axes of 254 long; amb peritreme to goniotreme, or semiangular to
circular; apertures brevicolpate, 7.5 long; ora 7.5 4 in diameter, costae circulares;
exine 1 thick; sexine as thick as nexine, with LO-pattern.

The voucher is Botel Tabago, Chuang 2413.
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Symplocos lancifolia Sicb. & Zuce. HHEIIFE

Grains 3(~4)-colporate, oblate to suboblate, with P axes of (25-)28(-32) s long,
and with E axes of  long; amb goniot; or to su-
bangular; apertures brevicolpate, 10-15 long; ora 7.5-15 in diameter; exine 2t
thick; sexine as thick as nexine or thinner than nexine, with LO-pattern.,

The vouchers are Taiheizan, Suzuki S. 3817; Mt. Ali, Sasaki s.n. Jan. 1912;
Taipei, Suzuki T. 8622; Nantou, Liu e al. s.n. Feb. 1954,
Symplocos modesta Brand. /Ni/cA

Grains 3(~4)-colporate, oblate to suboblate, with P axes of 24-28x long, and
with E axes of 28-424 long; amb goniotreme, or semiangular, subangular to
semilobate; apertures brevicolpate, 10-15 4 long; ora 10-15  in diametes
thick; sexine as tkick as nexine, with LO-pattern,

The vouchers are Taiheizan, Suzuki S. 3819; Taichung, Liu et al. 89; Taitotyo,
Suzuki T. 19514, Hosokawa 5301; Kosyun, Suzuki T. 6182.
Symplocos morrisonicola Hayata FliZcAk

Grains 3-colporate, oblate to suboblate, with P axes of 20-29 x long, and with
E axes of 27-38  long; amb goniotreme, or semiangular, subangular to semilobate;
apertures brevicolpate, 10-12  long; ora 10-12 « in diameter, costae circulares; exine
2 thick; sexine as thick as nexine, with LO-pattern.

The vouchers are Nantou, Huang 461; Taichung, Liu et al. 10200.

exine 24

Grains 3(~4)-colporate, oblate to suboblate, with P axes of 20-25 long, and
with E axes of 3340 4 long; amb goniotreme, or semiangular, subangular to semi-
Iobate; apertures brevicolpate, 10-15  long; ora 10 in diameter, H-shaped or costae
equatoriales; exine 2 thick; sexine as thick as nexine, with OL-pattern.

The vouchers are Taipei, Huang 2258, Shimizu 2176, Masamune 2924, Kao et al.
s.m. Apr. 1957,
Symplocos taiheizanensis (Mori) Mori L4k

Grains 3

<olporate, oblate to suboblate, with P axes of 21-28 1 long, and with
E axes of 28-33 1 long; amb goniotreme to peritreme, or semiangular to circular;
apertures brevicolpate, 10 4 long; ora 10 4 in diameter; exine 2 thick; sexine as
thick as nexine, with LO-pattern.

The vouchers are Hualien, Fukuyama 4680; Taiheizan, Suzuki 3830.
Symplocos theophrastaefolia Sich. & Zucc. JiHFF—Fig. 61-6
s 3(~4)-colporate, oblate to suboblate, With P axes of 18-25 long, and
Vith E axes of 20-27 « long; amb peritreme to goniotreme, or circular to semian-
8ular; apertures brevicolpate, 5« long; ora 5 in diameter; exine 2. thick; sexine
48 thick as nexine, with LO-pattern.

The vouchers are Ilan, Kao 5996; Taipei, Kao 30158;

ntiku, Suzuki 7. 20535.
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Fig. 64, Symplocaceae, equatorial view <1000, palar viewx5X. 1. Symplocos caudata Walk
(Kanelira et al. s.n. Oct. 1919) 2. Symplocos confusa Brand (Shimieu 37810) 3, Symploces

congesta Benth. (Sasaki 5. . July 1919) 4. Symplocos heishanensis Hayata (Svauki T. 17926) 5
% Wall. (Ma 24) 6. i (Kao 30158)
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THYMELIACEAE F77t
Pollen grains are ized by or inaperturate (2), spheroidal
to subspheroidal; longest diameter 2037 wide; ora very small, nearly as large
as brochi; exine about scabrate, 2 thick; sexine thicker than nexine, reticulate,
with OL-pattern,
Daphne arisanensis Hayata L

Grains (25-)30-33(-35) 12 wide in the longer diameter; ora relatively larger than
brochi.

The vouchers are Mt. Taihei, Sasaki s.n. Apr. 1931; Chitou, Kao 222,
Daphne genkwa Sicb. & Zuce. 5t

Grains (21-)22-25(-27) 2 Wide in the longer diameter; ora relatively larger than
brochi.

The voucher is Taityu Ensyurin, Keyama 72.
Daphne odora Thunb. var. atrocaulis Rehder ‘IfERHE—Fig. 65-1

Grains (27-)30-35(-37) ;2 wide in the longer diameter; ora almost as large as
brochi.

The vouchers are Syokei, Sasaki s.. Jan. 1914; Taipei, Shimizu 680.
Wikstroemia indica C. A. Meyer H#tie

Grains about 32 wide in diameter.

The voucher is Taipei, Suzuki S. 55153.

i Hayata ig. 65-2

Grains (20-)22-25(-27) # wide in the longer diameter; ora relatively larger than
brochi.
The vouchers are Taipei, Mori 222, Wulai, Hsich s.n. Sept. 1953, Chuang 229.

liaceae, 1000, 1. Daplne sar, atrocaulis Rehder, (Shimizu
mononectaria Hayata (%

Fig. 6. Thymel
680) 2. Wikstroemia
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6. TILIACEAE Fjeft

Pollen grains are characterized by 3-colporate; shape classes of P/E prolate to
spheroidal, with P axes of 30-55 long, and with E axes of 22-42long; amb peritreme,

to or circular to i colpi nearly as long as

the length of P axes; ora colpi i or colpi
equatoriales; exine psilate to scabrate, 2-3  thick; sexine reticulate, with OL-pattern,
Corchorus capsularis L. fihi—Fig. 66-1

Grains prolate to subprolate, with P axes of 3032 long, and with E axes of
22254 long; amb peritreme; ora colpi transversales-cquatoriales; exine psilate,
21 thick; sexine as thick as or thinner than nexine.

The voucher is Suigenti, Umetani s.n. Sept. 1928.
Grewia L. iR

Grains oval to rhomboidal, or prolate to prolate-spheroidal; cxine psilate to
scabrate, 2-3 s thick; sexine thicker than nexine.
tiea L. 1FE

Grains oval, with P axes of 48-55 4 long, and with E axes of 3542« long; ora
colpi transversales-circulares.

The voucher is Taipei, Sasaki s.. June 1929,
Grewia biloba Wall. #Z3iki—Fig. 66-2

Grains oval to rhomboidal, with P axes of 37484 long, and with E axes of
25-30 4« long; ora colpi transversales-equatoriales.

The voucher is Takao, Sasaki s. n. July 1918,
Grewia piseatorum Hance /Mgffvk

Grains oval, with P axes of (32-)40-43(-30)  long, and with E axes of (25-)30-
35(-37) 1« long; ora colpi transversales-equatoriales.

The voucher is Taipei, Sasaki s.n. May 1932.
Grewia rhombifolia Kanch. & Sasaki 3#ifvk

Grains oval to rhomboidal, ith P axes of (35-)38-12(-50) « long, and with E
axes of 25-32 4 long; ora colpi transversales-equatoriales.

The voucher is Ilan, Huang 3997; Taipei, Sasaki 380350.
Triumfetta Plum. ex L. SR8

Grains with P axes of 32-45 4 long, and with E axes of 17-35 x long; ora colpi
transversales-equatoriales; exine 2 thick; sexine thicker than nexine.
Triumfetta bartramia L. 35k

Grains oval to rhomboidal, or prolate to spheroidal, with P axes of 32454
long, and with E axes of 27-35 x long; amb peritreme, or circular; ora colpi trans-
versales-equatoriales; exine psilate.

‘The voucher is Taipei, Sasaki s.n. March 1950.
Triumfetta pilosa Roth. 4 keii—Fig. 66-3

Grains oval or prolate, With P axes of 32-40 « long, and with E axes of 17-22

Grewia a
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(-25) 22 long; amb peritreme to pleurotreme, or circular to intersubangular; exine
psilate to scabrate,
The vouchers are Taipei, Suzuki S. 6130; Inter Aderu et Budai, Sueuki S. 11212.

ig. 66. Tiliaceae, equatorial view x 1000, polar view x500. 1. Corchors's capsuleris L. (Umetant

s *w 1928) 2. Grewia biloba Wall. (Sascki s.n. July 1918) 3. Triumfetta pilosa Roth. (Sezuki
s 11212)
62. TROCHODENDRACEAE [ZfRF

Pollen grains are characterized by 3-colpate; shape classes of P/E prolate to
spheroidal, with P axes of 18-25« long, and with B axes of 15-23. long; amb
peritreme to , or circular, i to intersemi-
angular; colpi long, nearly as long as the length of P axes; exine scabrate to
psilate, 152 thick; sexine as thick as or thicker than nexine, reticulate, with
OL-pattern.
Trochodendron aralioides Sieb. & Zucc. EA¥ifi—Fig. 67

The vouchers are Taipei, Kao & Lius.n. Apr. 1957, Huang, 2308, 2317; Hualien,
Shimizu 12544.
63. UMBELLIFERAE #7f

This is a stenopalynous family, which is characterized by 3-colporate grains.
The shape of pollen grains varies from elliptic, oblong-elliptic, rhomboidal to
constricted oblong-oval in equatorial view and triangular in polar view. In this
family, the shape classes of P/E ranges from oblate-spheroidal to perprolate,
and varies with P axes of 14-48 long, and with E axes of 7-27 4 long. The
amb which belongs to pleurotreme, less frequently goniotreme and ptychotreme,
has a diagnostic value for distinguishing grains into 3 major groups. The aperture
is 3 pores with 3 long furrows with the width varying greatly. Syncolpate grains
are rarely found in members of Centella and Buplewrwn. The lalongate ora are of
taxonomic value. These characteristics are: ora crassimarginate versus uncras-
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Fig. 66 Trochodendron arclioides Sieb. & Zuce. (Kao & Lix 5. n. Apr. 1957), % 1500,

simarginate; shape of ora circular vs. elliptic vs.parallel; and size of ora vs. colpi.
The exine is 1-2 ¢ thick, sometimes, it is thickened at the equator, Z section or
pole. The sexine is reticulate or finely reticulate, usually as thick as nexine, with
LO-pattern throughout the family.

34 species in 18 genera were examined.

Key to genera

1. Amb ptychotreme to peritreme

2. Shape classes of P/E perprolate

3. Colpi as long as P axes.. .Sanicula

3. Colpi as 2/3 long as P axes. .. .Conioselinum
2. Shape classes of P/E prolate
4. Grains Syncolpate ...................ooooiees ...Centella

4. Grains not syncolpate ... <. Apium

1. Amb goniotreme to peritreme

5. Grains rhomboidal: exine thickened at equator. . ++vvun. . Hydrocotyle

5. Grains oblong-oval; exine even in thickness. .. .. Bupleurum
1. Amb pleurotreme to peritreme
6. Ora crassimarginate
7. Sexine nearly as thick as nexine
8. Grains constricted at equator . .. Pimpinella

8. Grains not constricted at equator
9. Infrategillar baculae distinct ........ .....Glehnia
9. Infrategillar baculae obscure. venr. Cnidium
7. Sexine thicker than nexine

10. Infrategillar baculae usually obscure.................
10. Infrategillar baculae distinct...
6. Ora uncrassimarginate

.. Peucedanum
-Coriandrum, Foeniculum
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11. Grains usually constricted at equator
11. Grains not constricted at equator
12. Sexine usually thickened at pole
13. Shape classes of P/E perprolate
13. Shape classes of P/E prolate to perprolate
13. Shape classes of P/E prolate to subprolate
12. Sexine usually thickened at equator...............
Angelica L. 5%

Grains constricted oblong-oval, oblong, oblong with one side buldged and elliptic-
oval or perprolate to prolate, with P axes of from 19« to 33, and with E axes
of from 84 to 154; amb pleurotreme, distance between two colpi from 74 to
15 ; ora as wide as or wider than the width of colpi, colpi transversales; sexine
as thick as nexine.

.. Angelica, Torilis

.. Eryngium

Five species were examined.

Key to species of Angelica

1. Ora as wide as the width of colpi; grains constricted
oblong-oval A. dahurica, A. tarokoensis
1. Ora wider than the width of colpi

2. Grains asymmetric oblong-oval with one side buldged A, morii

2. Grains symmetric oblong-oval...
Angelica dahurica Maxim. %#%—Fig. 68-1

Grains constricted oblong-oval or perprolate to prolate, with P axes of (23-)
26-29(-33) # long, and with E axes of (9-)10-12(-14) # long; distance between
two colpi (9-)10-12(-13) « long; colpi as wide as the width of ora, discontinuous
at cross with ora.

The vouchers are Taipei, Yen I-1, Kao 3616, Huang 3328; Sintiku, Simada 1411.
Angelica hirsutifiora Liu, Chao & Chuang, Umbelliferae of Taiwan, Experimental
Forest of National Taiwan University, Technical Bulletin 26: 4, 1961. %3

Grains oblong-oval or perprolate to prolate, with P axes of (21-)23-24(-28) x
long, and with E axes of (9-)10-11(-12) # long; distance between two colpi 9-11
(-13) 1t Jong; colpi narrower than the width of ora.

The vouchers are Taipei, Chuang 3979, Chuang & Kao 3346.

Angelica morii Hayata #I%i5

Grains oblong-oval with one side buldged or perprolate, with P axes of (25-)
29-30(-33) 12 long, and with E axes of (9-)10-11(-14)  long; distance between
W colpi (7-)8-10(-14)  long; colpi narrower than the width of ora.
sz The vouchers are Takao, Fukuyama 4473; Kwarenko, Fukuyama & Suzuki 15171,

A. hirsutifiora, A, morrisonicola

Angelica morrisonicola Hayata Rl
Grains oblong-oval or perprolate, with P axes of (22-)23-25(-31) x long, and
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With E axes of (8-)10(-14)  long; colpi narrower than the width of ora.

The voucher is Hualien, Nokogoe, Kudo & Mori 25.
Angelica tarokoensis Hayata /M35

Grains elliptic-oval or prolate to perprolate, with P axes of (19-121-24(-25) s
long, and with E axes of (10-)11-13(-15) « long; distance between two colpi 8-11
# long; colpi as wide as the width of ora,

The voucher is Kwarenko, Matuda 543.
Apium graveolens L. Ji2¢—Fig. 68-2

Grains elliptic-oval or prolate to perprolate, with P axes of 18-22 (~29) s long,
and with E axes of (8-)10-12(-15)« long; amb ptychotreme; distance between
two colpi from (7-)10(-14) # long; ora colpi transversales, as wide as the width
of colpi, broadened at cross with colpi; sexine as thick as nexine, with obscure
LO-pattern,

The vouchers are Ako, Matuda 126; Taitung, Liu et al. 315.
Bupleurum Kaoi Liu, Chao & Chuang, Umbelliferae of Taiwan, Experimental Forest
of National Taiwan Umiversity, Technical Bulletin 26: 8, 1961 %:#—Fig. 68-3

Grains cllipsoidal, or prolate, with P axes of (16-)20-21(-23) # long, and with
E axes of (9-)11-13(-14) x long; amb goniotreme; distance between two colpi
10-14 1 long; apertures syncolpate; ora wider than the width of colpi, colpi trans-
versales; sexine as thick as nexine.

The vouchers are Miaoli, Chuang & Kao 2807, Kao 3746.
Centella asiatica (L.) Urban T/A#—Fig. 68-4

Grains elliptic-oval or prolate, with P axes of (20-)22-23(-26) x long, and
with E axes of (10-)13-15(-17) # long; amb ptychotreme; distance between two
colpi (9. 5-)11-13(-17) # long; syncolpate; ora wider than the width of colpi,
colpi iales to colpi sexine as thick as nexine.

The vouchers are Kao 3573, s.n. July 1958.
Cnidium formosanum Yabe 2#%—Fig. 68-5

Grains elliptic-oval, with one equatorial side buldged, or perprolate to subprolate,
Wwith P axes of (16-)20-21(-28)  long, and with E axes of 8-13  long; amb pleuro-
treme; distance between two colpi (5-)7-12(-13) « long; ora crassimarginate, as wide
as or wider than the width of colpi, costae equatoriales; sexine as thick as nexine.

The vouchers are Tainan, Morimoto 343, Sasaki 5. n. Apr. 1925; Ako, Matuda 237.
Conioselinum morrisonense Hayata ELi5§—Fig. 68-6

Grains oblong-oval, or perprolate, with P axes of (28-)31-33(-35) x long, and

68 Umbelliferae, cquatorial viewx 1000, polar view 500 1. Angelica dahurica Maxi-
(Yen 1.1) 2. Apium graveolens L. (Matuda 126) 3. Bupleurum Kaoi Liu, Chao & Chuang (K30
2807) 4. Centellc asiatica (L) Urban (Kao s. . July 1958) 5. Cridium: formosamm Yabe (Mori

L. (Kenchira & Sascki s. . July 1918) & Eryrgizm foctidum L. (Kco 4082) 9. Foeniculum
velgers Mill. (Matida S96)
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with E axes of (10-)12-14(-16) 2 long; amb ptychotreme; distance between two
colpi 10-11 « long; ora wider than the width of colpi, colpi transversales-equatoriales;
sexine as thick as nexine.

The voucher is Taichung, Mt. Tugitata, Mori s.n. Oct. 1936.

Coriandrum sativum L. #255%—Fig 68-7.

Grains oblong-oval, constricted at the equator, perprolate, with P axes of
(24-)29-32(-33) 1 long, and with E axes of (8-)9-10(-12)  long; amb pleurotreme;
distance between two colpi (3-)10(-17) « long; ora wider than the width of colpi;
costae transversales-circulares; sexine as thick as nexine.

The vouchers are Tainan, Morimofo s.n. March 1943; Nantou, Kanhira & Sasaki
s.n. July 1918; Taipei, Mune s.n. July 1933,

Eryngium foetidum L. B /fii—Fig. 63-8

Grains oblong-oval, or perprolate, with P axes of (26-)20-33(-34)  long, and with
E axes of 12-15(-16) # long; amb pleurotreme; distance between two colpi 9/ long;
ora wider than the width of colpi, colpi transversales-cquatoriales; sexine as thick
as nexine.

The voucher is Nantou, Kao 4082.

Foeniculum vulgare Mill. fi#F—Fig. 68-9

Grains oblong-oval, or perprolate, with P axes of (25-)27-28(-30) u long, and
with E axes of (8-9-10(-11) « long; amb pleurotreme; distance between two colpi
7-13 1 long; ora as wide as or wider than the width of colpi, colpi transversales-
circulares; exine thickened at equator, as thick as nexine.

The voucher is Ako, Matuda 896.

Glehnia littoralis Schmidt in Miq. #AHH—Fig. 69-1

Grains 3(~4) colporate, oblong-oval, or perprolate, very rarely prolate, with P,
axes of (26-)28-32(-33) x long, and with E axes of 11-14(-16) # long; amb pleuro-
treme; distance between two colpi 7-14 « long; ora wider than the width of colpis
colpi transversales; sexine as thick as nexine.

The voucher is Taipei, Chuang 3975, Sasaki s. n. March 1924.

Hydrocotyle L. #25

Grains 3(~4)-colporate, rhomboidal, or oblate-spheroidal to perprolate, with P
axes of 14-30 # long, and with E axes of 12-22 long; amb goniotreme; distance
between two colpi from 11-18 long; colpi continuous; ora as wide as or wider
than the width of colpi, colpi to colpi quatoriales;
exine thickened at equator and pole; sexine as thick as nexine.

Key to species of Hydrocotyle
R - .. H. setulosd
- H. formosana, H. javanica,

H. keelungensis, H. sibthorpoides

1. Colpi broadened at equator ...
1. Colpi not broadened at equator ...

Hydrocotyle formosana Masamune 2E##325
Grains subprolate to perprolate, with P axes of (19-)22-28(-30) x long, and With
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E axes of (12-)19-20(-21) z long; distance between two colpi 14-16(-18) x long; ora

as wide as or wider than the width of colpi, colpi transversales-equatoriales.
The vouchers are Taipei, Kao 3455, 3994.

Hydrocotyle javanica Thunb. &HilHi—Fig. 69-2
Grains prolate to spheroidal, with P axes of (18-)20-22(-25) z long, and with E

axes of (14-)17-18(-19) 2 long; distance between two colpi (135)15-17 « long; ora

as wide or wider than the width of colpi, colpi transversales-cquatoriales.
The vouchers are Kiirun, Suzuki s.n. Apr. 1929, Taipei, Kao 3045.

Hydrocotyle keelungensis Liu, Chao & Chuang, Umbelliferae of Taiwan, Experi-
mental Forest of National Taiwan University, Technical Bulletin 26: 15, 1961
WIS
Grains oblate-spheroidal to prolate, with P axes of (15-)16-18(-20) z« long, and

with E axes of (12-)15-16(-17) « long; distance between two colpi (11-)12-13(-15) x

long: ora wider than colpi, colpi transversales-cquatoriales.
The voucher is Keelung, Chuang 3950.

Hydrocotyle setulosa Hayata E#7%

Grains prolate to subprolate, with P axes of (18-)22-23(-26) = long, and with

E axes of 14-17(-185)  long; distance between two colpi (14-)15(-18) « long; ora

wider than the width of colpi, colpi transversales-equatoriales, continuous at cross

with colpi.
The vouchers are Taipei, Hsu & Kao 3454, Kao 4004.

Hydrocotyle sibthorpoides Lam. #:tiéis
Grains subprolate to prolate-spheroidal, with P axes of (14-)16-17(-21) # long,

and with E axes of (12-)14-15(-19) u long; distance between two colpi 12(-13) x long;

ora wider than the width of colpi, colpi transversales-equatoriales, continuous at
the cross with colpi.
The voucher is Hualien, Kao 4097.

Oenanthe (Tourn.) L. W% Fig. 69-8
Grains elliptic-oval or prolate to perprolate, with P axes of 18-30 # long, and

With E axes of 9-17 x long; amb pleurotreme; distance between two colpi from

124 to 15 long; colpi continuous; ora wider than the width of colpi, colpi

tr: to colpi i sexine thinner than nexine.

Key to species of Oenanthe

... pterocaulon
..0. javanica

1 Ora colpi transversales. .
1 Ora colpi transversales-equatoriales. .
Oenanthe javanica (BL) DC. JRebILFF4E

Grains prolate to perprolate, with P axes of (23-)27-28(-30) z long, and with
E axes of (11-)13(-17) 4 long; distance between two colpi 12-15.4 long; ora trans-
Versales-equatoriales.
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The vouchers are Rato, Yamamoto 2609; Taityu, Yamamoto & Suzuki 381;
Hualien, Yamamoto 3560.
Oenanthe pterocaulon Liu, Chao & Chuang, Umbelliferae of Taiwan, Experimental
Forest of National University, Technical Bulletin 26: 17, 1961 B#lAZ

Grains perprolate to prolate, with P axes of (18-)24-27(-30) 2 long, and with
E axes of (9-)12-13(-17) x long; distance between two colpi 125 long; ora colpi
transversales.

The voucher is Taipei, Lix et al. 3645.

Hayata Fig. 69-4

Grains oblong-oval, or prolate to subprolate, with P axes of (16-)19-20(-24) »
long, and with E axes of (10-)11-13(~14) # long; amb pleurotreme; distance between
two colpi 9-134 long; ora wider than the width of colpi, colpi transversales
or colpi transversales-equatoriales; exine uniform in thickness; sexine thinner

than nexine.
The vouchers are Taipei, Fukuyama 17445; Chiayi, Suzuki 13225.
Peucedanum (Tourn.) L. 3%

Grains oblong-oval, or perprolate, rarely prolate, with P axes of 2032 long,
and with E axes of 7-15, long; amb pleurotreme; distance between two colpi
8-12 1 long; ora wider than the width of colpi, colpi transversales-equatoriales;
exine thickened at equator; sexine as thick as nexine.

Peucedanum formosanum Hayata BWE5B—Fig. 69-5

Grains perprolate, with P axes of (24-)26-28(-32) » long, and with E axes of
(10-)11-12(-15) « long; distance between two colpi 8-11 « long.

The vouchers are Nantou, Kao 5737; Pianan, Suzuki S.s.n. Oct. 1928; Taityu,
Suzuki T. 13228.

Peucedanum japonicum Thunb. [53%

Grains perprolate to prolate, with P axes of (20-)21-28(-31) « long, and with
E axes of (7-)10-12(-14) x long; distance between two colpi 8-12 x long.

The vouchers are Kiirun, Matuda 1420, Suzuki S. 10343; Taipei, Kao 3597,
Kingshan, Huang 3316.

Pimpinella (Riv.) L. 5//8

Grains oblong-oval with buldged part at equator, or perprolate to prolate, with P
axes of 19-324 long, and with E axes of 8-16 « long; amb pleurotreme; distance
between two colpi from 64 to 17 # long; ora wider than the width of colpi, colpi

Fig. 69. Umbelliferae, equatorial view x 1000, polar view x500. 1. Glelwia littoralis Schmidt
& Miquel (Chuang 3978) 2. Hydrocotyle javanica Thunb. (Suzuki . s.n. Apr. 1920) 3. Ocranthé
Javanica (BL) DC. (equatorial view, Yamamoto 3560, polar view and others Yamamoto & Suzihi
381) 4. Oreomyrrkis involucrata Wayata (Suzuki S. 13225) 5. Peucedanum formosanum Hayata
(Suzuki T. 13228) 6. Pimpinella niitakayamensis Hayata (Faurie 8148) 7. Sunicula lamelliger®
Hance (Lee & Kao 3936) 8. Sium suave Walt. (Yen s.n. Jnne 1963) 9. Torilis japonica (Houtt)
DC. (Suzaki T. 8931)
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to colpi iales; exine thickencd at equator; sexine

thinner than nexine,
Key to species of Pimpinella

1. Ora colpi transversales-equatoriales ..............................P. diversifolia
1. Ora colpi transversales...... . .P. niitakayamensis
Pimpinella diversifolia DC. 355

Grains perprolate to prolate, with P axes of (20-)25-28(-32)  long, and with E
axes of (9-)10-14(-16) « long; distance between two colpi 8-11(-16} = long; ora
wider than the width of colpi, colpi transversales-equatoriales; exine thickened at

equator,

The vouchers are Taipei, Kao 3598; Chiayi, Morimoto 514.
Pimpinella niitakayamensis Hayata Fl/i—Fig. 69-6

Grains perprolate to prolate, with P axes of (19-)25-28(-30)  long, and with E
axes of (8-)10-13(-15) x long; distance between two colpi (6-)12(-14)  long; ora as
wide as or wider than the width of colpi, colpi transversales-cquatoriales; exine
sometimes, thickened at equator.

The vouchers are Taipei, Swzuki et al. 17359; Hualien, Kao 4197; Rato, Mt.
Nanko, Suzuki et al. 18054; s. loc. Faurie 8143.
Sanicula (Tourn.) L. &4

Grains oblong-oval to elliptic-oval, or perprolate to prolate, with P axes of 25~
48 long, and with E axes of 1127« long; amb ptychotreme; distance between
two colpi 14-20 # long; colpi continuous; ora wider than the width of colpi, colpi
transversales-cquatoriales; sexine thinner than nexine.

Key to species of Sanicula

S. lamelligera
.S. petagnioides

1. Grains not syncolpate; exine uniform in thickness.
1. Grains syncolpate; sexine thicker than nexine ...
Sanicula lamelligera Hance /hUJE—Fig. 69-7

Grains oblong-oval, or perprolate, with P axes of (28-)34-36(~48) / long, and with
E axes of (13-)16-19(-27)  long; distance between two colpi (15-)19(-20) s« long;
colpi broadened at center; ora as wide or wider than the width of colpi.

The vouchers are Taipei, Simada 991, Lee & Kao 3936.
Sanicula petagnioides Hayata ez

Grains elliptic-oval, or prolate to perprolate, with P axes of (25-)20-30(-38) #
long, and with E axes of (11-)17-18(-20) « long; distance between two colpi (14-)17-
18 1 long, syncolpate; ora wider than the width of colpi; sexine thinner than nexiné

The vouchers are Chiayi, Mt Ali, Tseng et al. 4103; Noko, Kudo & Mori 87
Taipei, Suauki 866-B.
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Sium suave Walt. #®/i—Fig. 69-8

Grains elliptic-oval, or prolate to perprolate, with P axes of (23-)25-26(-28) #
Jong, and with E axes of (11-)12-15, long: amb pleurotreme; distance between two
colpi (9-)11-12(-13) x long; ora wider than the width of colpi, colpi transversales-
cquatoriales; sexine as thick as nexine.

The voucher is Taichung, Yene s.n. June 1963,

Torilis Adans. P&

Grains oblong-oval with buldged part at the equator, or perprolate, with P axes
of 19-28 «« long, and with E axes of 7-12 long; colpi long; ora wider than the
width of colpi, colpi transversales-cquatoriales; exine thickened at equator;
sexine as thick as or thinner than nexine.

Torilis japonica (Houtt.) DC. @#—Fig. 69-9

Grains with P axes of (19-)21-25(-28) x long, and with E axes of (7-)8-10(-12)
long; distance between two colpi 9-14 # long.

The vouchers are Hualien, Shimizu 12664; Taipei, Chuang 3981, Suzuki T.8931.
Torilis scabra (Thunb.) DC. BEMX

Grains with P axes of (19-)21-23(-24) 7 long, and with E axes of (7-)9-10(-12)
long; distance between two colpi 10-13 # long.

The voucher is Nantou, Shimizu et al. 11055.

4. VIOLACEAE #7H

Pollen grains are characterized by 3-colporate; shape classes of P/E suboblate
to subprolate, with P axes of 22-37 # long, and with E axes of 25-36 # long; amb
peritreme to ptychotreme; colpi nearly as long as the length of P axes; ora colpi
transversales-circulares; exine psilate, 1 thick: sexine thicker than nexine,
granulate, with LO-pattern.

Viola mandshurica W. Beck. var. ciliata Nakai $7estT
Grains with P axes of 30 4 long, and with E axcs of 27 4 long.
The voucher is Noko, Fukuyama 4402.
Viola oblongo-sagitta Nakai 215
Grains with P axes of 37 long, and with E axes of 36 # long.
The voucher is Taipei, Simada 1206.
Viola stenocentra Hayata HH#iis
Grains with P axes of 30-32 « long, and with E axes of 30-32  long.
 The vouchers are Taipei, Suzuki 4028, 16777.
Viola verecunda A. Gray var. verecunda Fi#i—Fig. 70

Grains with P axes of 22-35 o« long, and with E axes of 25-30 # long.

The vouchers are Taipei, Sasaki s.n. March 1929, Mt. Daiton, Suzuki S. 10229.
. VITACEAE tos
Kllh::ilr" grains are characterized by 3-colporate; shape classes of P/E prolate-

al to prolate, with P axes of 19-53 / long, and with E axes of 18-51 / long;
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Fig. 70. Viola verecunda A. Gray. var. verecund:
(Sasaki 5. m. March 1929), equatorial view x 1000, polar vicw x500,

amb goniotreme, ptychotreme to peritreme; colpi long; ora colpi transversales to
colpi transversales-circulares; exine scabrate to psilate, from 0.5-2 4 thick; sexine
thicker than or as thick as nexine, reticulate to granulate, with OL-pattern.
Key to genera

1. Amb ptychotreme to peritreme
2. Exine scabrate...
2. Exine psilate .
Amb goniotreme to peritreme
2. Exine less than 1 thick

3. Amb goniotreme.........

3. Amb ptychotreme.
2. Exine more than 15 thick

4. Colpi short; grains rhomboidal. .

4. Colpi long; grains oval

5. Exine scabrate.
5. Exine psilate. -

Ampelopsis heterophylla Sich. & Zucc. HAiR—Fig. T1-1

Grains prolate to idal, with P axes of ) long, and
with E axes of (27-)30-34( 36“4 long; amb peritreme to ptychotreme, or circular
to intersubangular; colpi nearly as long as the length of P axes; ora colpi trans-

~Ampelopsis

.. Tetrastigma
.Vitis

.Leea

-Parthenocissus
Cayratia

Fig. 71. Vitaceae, equatorial view x 1000, polar view x500. 1. Ampelopsis heterophylla Sich. &
Zuce. (Swwada s.m. July 1930) 2. Cissus repens Low (Chang 2191) 3. Cayratia japonica (Thunb)
Gagnep. (Sikano s, n. July 1935) 4. Loea manilensis Walp. (Sikano . n, July 1935) 5. Parthenocissus
tunbergii Nakai (Civang 4) G Tetrastigna wnbellata Nakai (Sassbi s.n. March 1932) 7. Vi
adiric ance (Ssakt < . M 191 )
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e thicker than or as thick as nexine,

versales; exine scabrate, 2 thick; se:
reticulate.

The vouchers are Taipei, Shimizu 134; Takao, Insular Liukiusyo, Hosokawa 1874;
Kashos, Kudo & Suzuki 15958; Sintiku, Sawada s.n. July 1930; Ako, Matuda 1252;
Insl. Kizan, Masamune & Suzuki s.n. July 1932.

Cissus repens Lam. [#i—Fig. 71-2

Grains prolate to subprolate, with P axes of (37-)40-45(48) 2 long, and with
E axes of 1 long; amb or i ; colpi nearly
as long as the the length of P axes; ora colpi transversales; exine psilate to
scabrate, 2 thick; sexine thicker than or as thick as nexine, reticulate.

The vouchers are Nantou, Huang 4039; Botel Tabago, Chuang 2191; Ako,
Matuda 16108.

Cayratia japonica (Thunb.) Gagnep. ZMM—Fig. 71-3

Grains prolate to obl heroidal, with P axes of (3 ) long, and
with E axes of (22-)25-33(-35) « long; amb peritreme, or circular; colpi nearly as
long as the length of P axes: ora colpi transversales-circulares; exine psilate,
15-2 4 thick; sexine thicker than nexine, reticulate.

The vouchers are Kiirun, Masamune ¢t al. 88; Botel Tabago, Sikano s.n. July
1935; Pai Sa Wan, Huang 3351.

Leea manilensis Walp. f#—Fig. 71-4

Grains prolate-spheroidal to subprolate, with P axes of (40-)47-52(-53) t long,
and with E axes of ( 51) # long; amb goniot or semi: to
semilobate; colpi nearly as long as the length of P axes; ora colpi transversales-
circulares; exine scabrate, 2. thick; sexine thicker than nexine, reticulate.

The vouchers are Kotosyo, Sata 1493, 1495; Sikano s.n. July, 1935.
Parthenocissus thunbergii Nakai §Tfij#—Fig. 71-5

Grains prolate, with P axes of (32-)39-40(~41) # long, and with E axes of
(22-)24-26 1 long; amb goniotreme, or semiangular; colpi nearly as long as the
length of P axes; ora colpi transversales-circulares; exine scabrate, 15z thick;
sexine thicker than nexine, reticulate.

The voucher is Taipei, NTU, Chang 4.

Tetrastigma umbellata Nakai ¥HRiE—Fig. 71-6

Grains prolate-spheroidal to subprolate, with P axes of 19-23« long, and with
E axes of 18-21  long; amb goniotreme to peritreme, or semiangular to circular
colpi nearly as long as the length of P axes; ora colpi transversales-circulares;
exine psilate, 12 thick; sexine thicker than nexine, reticulate.

The voucher is Kosyun, Sasaki s.n. March 1932,

Vitis L. i

Grains prolate-spheroidal to subprolate, with P axes of 1924z long, and with

E axcs of 18-23 u long; amb goniotreme; colpi nearly as long as the length of P
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axes; ora colpi transversales-circulares; exine psilate, 0.5 thick; sexine thicker
than nexine, granulate.
Vitis adstricta Hance. #i4Ifijfii—Fig. 71-7
The voucher is Nantou, Sasaki s.n. March 1910,
Vitis lanata Roxb. kI3
The vouchers are Taipei, Simizu 2026; s. loc. Faurie 8368.
61. ZYGOPHYLLACEAE &4}

Pollen grains are characterized by pantoporate, circular, or spheroidal to
elliptic, with longest diameter of (47-)52-56(-63) s« wide; exine scabrate, 4 1 thick;
sexine thicker than nexine, reticulate, with OL-pattern, the muri simplibaculate,
the lumina 5-6-hedra, funnel-like, consisting of ora at center.

Tribulus terestris L. 3% 4—Fig. 72

The vouchers are Tainan, s. coll, s.n. Aug. 1940; Penhu island, Tseng s.n. Aug.

1933; Makou, Horikawa s.n. July, 1929.

Fig. 72, Tribulus terestris 1. (Horikawa s. n. July 1929)
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