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Introduction

Pollen morphology of 16 species of the genus
Pyrola was described in a previous paper
(TAKAHASHI, 1986). The grain size and the exine
sculpture indicate continuous and serial variation
from species to species within the genus. In this
genus these palynological characters have
taxonomic significance for the recognition of the
infrageneric taxa, especially in some sections.
The pollen of two Taiwanese Pyrola species; F.
albo-reticulate HAYATA and P morrisonensis
HAYATA, have not been examined in the previous
study. Therefore in this paper the pollen mor-
phology of these two species is described based on
electron microscopy. Variation in the exine
sculpture within an individual and species was
also critically examined. Based on the palyno-
logical evidence and the other external morpholo-
gy the taxonomic position of the two Taiwanese
Pyrola is discussed.

Materials and Methods
Two or three anthers were removed from each
herbarium specimen and acetolyzed at 90-95°C for
5 minutes. For light microscopy (LM) the grains
were mounted in silicone oil (viscosity 3000 cs.)
and sealed with rapid mounting

three herbarium specimens of each species were
examined, and five to ten SEM photographs were
taken for each specimen. Then four representa-
tive photographs in each specimen were chosen
for figures. Voucher specimens of all material
examined are preserved in the Herbarium of the
Department of Botany, Faculty of Science, Kyoto
University (KYO). Herbarium data are shown in
Table .
Results

In both species, general pollen morphology
accords with the description on the genus by
TAKAHASHI (1986). In this paper the grain size,
the exine sculpture and the other remarks are
briefly described.
Pyrola albo-reticulata HAYATA (Table 1, Fig. 1-6)

The mean of the pollen tetrad diameter (=D,
see Fig. I in TAKAHASHI, 1986) in each sample
varies from 35.8 to 37.9 gm. The exine sculpture
in the distal area is basically rugulate. Because of
an increase in the breadth of rugulae and decrease
in the breadth of the grooves between rugulae, the
sculpture tends to be rugulate-psilate (Fig. 4D). On
the other hand, the exine sculpture tends to be
verrucate-rugulate in some grains because of the
reduction of the length of rugulae (Fig. 6A).

media (Entellan new). These Tablel. Herbarium data, pollen tetrad diameter and flgure nurnbers of

microscopic slides for LM are

two Taiwanese Pyrola

deposited in the Botanic Garden, Taxa

Collector & number

Pollen tetrad dimeter {gm) Figure
Smallest-mean-largest (S.D.)

Faculty of Agriculture, Hokkaido

P. albo-reticuiata

University. For scanning electron  J. OHWI 2510 32.5-35.8-40.0 (1.5) 1-4

. J. OHWI 2483 33.8-37.0-40.5 (1.4} 5
microscopy (SEM), acetolyzed i wommia & T. SioM 2064 33.8-37.9-42.5 (1.8) 6
grains were sputter coated with B morsisonensis
gold, examined and photographed } 8“1“" gggg g;.g-gB.S—SB.S 84; 9;”

i o . . . OHWT .0-35.3-37.8 (1.1 7.8,11
with a Hitachi Akashi MSM 4C- ¥ opw: 3140 32.2-34.4-39.5 (1.2) 12

101 scanning electron microscope. The measurements are based on 20 tetrads from each collection. In J. QHWI 2565
For® the clarification of the expanding tetrads are selected for the measurements because of the occurrence of

variability of the exine sculpture,

giant dyads (ca. 7%) and frequent occurrence of shrinking pollen grains {ca. 80%).

* Botanic Garden, Faculty of Agriculture, Hokkaido University, Sapporo 060, Japan
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Figs. 1-6. Pollen morphology of Pyrola albo-reticulata HAYATA. Fig.1: Distal view of a tetrad (X1320). Fig.
9+ Lateral view of a tetrad showing two concurrent colpi (%1320). Fig. 3: Two concurrent colpi (< 3300).
Figs. 4-6: Exine sculpture in the distal area from three specimens. A-D showing variation within each

specimen. All x6600. Figs. 1-4 from OHWI 25710 (KYO), Fig.5 from OHWI 2483 (KYO), Fig.6 from
KozIMA & SHIOMI 2064 (KYO).
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Figs. 7-12. Pollen morphology of Pyrola morrisonensis HAYATA. Fig. 7: Distal view of a tetrad (x1320). Fig.
8: Giant dyad (x1320). Fig.9: Two concurrent colpi (% 3300). Figs.10-12: Exine sculpture in the distal area
from three specimens. A-D showing variation within each specimen. All x6600. Figs.7,8 and 11 from OHWI
2565 (KYQ), Figs. 9 and 10 from OHWI 3944 (KYQ), Fig. 12 from OHWI 3140 (KYO).
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Pyrola morrisonensis HAYATA (Table 1, Fig. 7-12)

The mean diameter of the pollen tetrad in each
sample varies from 33.8 to 35.3 um. The exine
sculpture in the distal area is basically rugulate. A
variation in the exine sculpture is also revealed in
this species. The \‘exine sculpture sometimes tends
to be verrucate-rugulate {(Fig. 12A-D). —In OHWI
2565 giant dyads (ca. 7% ; Fig. 8) and others,
triads and monads (ca. 19%) occur together with
the tetrads. In this collection shrinking tetrad
occurs in high percentage {ca. 80%).

Discussion

The pollen of two Taiwanese Pyrole have been
examined under light microscopy by UENO (1562)
and HUNAG (1972). UENQ {1962) reported that the
pollen tetrad size and exine thickness in P
morrisonensis (37 pm, 1,5 gm respectively) are
larger than in P. albo-reticulate (32 pm, 1 gm). On
the other hand in HUANG’s pollen flora {1972} the
pollen size is not so different between two species
(35-44 gm in P. morrisonensis and 35-45 pm in F.
albo-reticulata). In this study pollen tetrad dimeter
in P. smorrisonensis is somewhat smallar than in
P. albo-reliculata : (31.2-)33.8-35.3(-39.5) xm in the
former against (32.5-)35.8-37.9(-42.5) gm in the
latter. The exine sculpture of the two species is
hasically rugulate and it is difficult to distinguish
them from each other by this character. Though
some tendency to be verrucate or psilate in the
exine sculpture is found in some specimens or
grains, complete verrucate or psilate sculptures
are never found in these species, Variability of the
exine sculpture within a specimen is usually
weak, but wide variation is revealed within a
species. Therefore in order to recognize the exine
sculpture of a species, three or more specimens in
a species have to be examined. The occurrence of
giant dyads in P. morrisonensis (. OHWI 25653)
seems not to be a characteristic feature for this
species, In Pyrola the occurrence of giant dyads
other than the usual tetrad is sometimes found (e.
g., a few samples in P. alpina and P. japonica
revealed in TAKXAHASHI, 1986). This phenomenon
may be attributed to the sporadic aberrancy in
meiosis of the pollen mother cell (PMC).

P. albo-reliculata is a species native to Taiwan
recorded by HAYATA (1913). Later, in a
Taiwanese flora (HSIEH, 1978), this species was

treated as a synonym of P. decorata H. ANDRES
recorded from China. But P. albo-reticulate is
usually treated as a distinct species from P
decorata (e. g., in KRISA, 1971 ; Iconographia
Cormophytorum Sinicorum, 1974), As HARA
(1970) has stated already, P. albo-reticulata forms
one natural group together with P japonica
KLENZE found in Japan, Korea and N. China, P,
decorala in W. China, Tibet and Bhutan, and P.
sumatrana H. ANDRES in Sumatra. This species
group is characterized by small flower numbers
per inflorescence (usually less than 10 in number),
imperfectly protected winter buds, and leaves
dark green often with veins whitish above, and
dark reddish beneath. K RISA {1971) recognized
the subseries Japonicae composed of P. sumatrana,
P. japonica and P, albo-reticulata, but the three
species together with P. decorafz should be
recognized as a section rank, at least within the
genus Pyrola.

At first P morrisonensis was recognized as P.
elliptica NUTT. var. morrisonensis HAYATA, but
later it was recognized as a distinct species
(HAYATA, 1913). ANDRES (1914) recognized this
species within subsection Obscure of section
Ampliosepala together with the following species :
P chlorantha, P. renifolia, P. soldanellifolia, P.
gracilis, and P. atropurpurea. Except for ANDRES’
opinion, the taxonomic position of P. morrisonen-
sis has not been discussed until now. This species
has winter buds perfectly protected by imbricate
membranaceous scales clearly different from
naked winter buds in P. chiorantha SW. and P.
renifolic MAXIM. Therefore ANDRES' opinion
(1914) is not supported. P. morrisonensis should be
related to the members of section Pyrole except
for subseries Japonicae and P. decorata in K RISA’s
system {1971).

The rugulate exine sculpture of two Taiwanese
Pyrola species revealed in the present study
suggests that these species are hardly related to
subgenus Amelia, having verrucate exine sculp-
ture and section Scofophvila, having psilate sculp-
ture. This palynological evidence does not con-
tradict the above-mentioned relationships of the
two species based on the external morphology.
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DREBRIZOWTHE LN, 20BHOMLA
ol BB EOE (Pyole  albo-reficulata
HAYATA & P. morrisonensis HAYATA) O7E#
TEEHE - WL, 2 oQMEERICBIT S
U D WTEEL 2,
s 2ROTCHOREREEG, FREH2 LD
DERINTIE rugulate T—HLTH D, 48O
FAXThiroELRFEDoNs (BEH:ZO
FEHEE P. albo-reticulata T 35.8—37.9 gm, P.
morrisonensis T 33.8—35.3 ym TH 3B),
FTICE (1970) 25RRT B L3, P albo-
reliculata VX A7 L % OIEMED P japonica, 1t
EEHr S 7= W ET B P decorala, A b
AT 5 P sumabrana L0 o0 AR
BHELLTWS, COBRRTEFSH D OTESEN 10
BT LA, £FHRAF - BBz akn
ARBECAZ2EEENRTHE I E, LITUIEIR
PHBTHESFEZ 2EEa0EL L 22 &
RETHHEIC N, BOWEHZ Y7 £ LT
BRIBHTITEEOS N —TTHS, —F P,
morrisonensis D FEE NN B Iz 2w T
ANDRES (1914)2% P. chlovantha 5° P. renifolia 72
EL kb Ampliosepala E O i in @ Obscura T8
BB T aitbevERashtwy
Vi, JOMIIEFNME - HEOY AR TRS
WENTVAET, P chiorantha % P. renifolia
DD AFDEL LB L3 id s ®y
%2, KRIiSA (1971038 3 Pyrole Him s Lo
E. japonica 5 DEHED Fuii-Fiznwh s~ g
TH5,
TERRMEREL EICTR L EBEAF IV Y
B2, o020 L verrucate Bk % H o
Amelia TE - psilate 88 % & D Scotophvlla B
2o EHERCEKNTE 2, Lol hog
BRIZ D THIESHEO 2» 5 TlRiEETS &
Vo T LS EOERTEE QBRI BBRo sk
B oHEEANS s 2HOEEIEEFEL
T it
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