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Documentation of Pollen and Spores
by Scanning Electron Microscopy

Although Hong Kong is small, it supports over 2,000 types of native plants, making
it impressively diverse in flora. Pollen and spores are critical elements in the reproductive
cycle of plants, and various pollinators such as insects, wind, and water play important
roles in plant propagation. When explaining the methods of plant reproduction, the
study of pollen and spores is also considered a multidisciplinary science that is closely
connected with human beings and is categorized under the field of palynology. For some
people, pollen is an allergen, while for others, pollen serves as a human health product,
such as bee pollen and pine pollen powder. Applications of palynology and related
fields of studies are extensive, including allergies-in the human body, melissopalynology,
ecology and evolution, paleopalynology, forensic science, etc. Hence, documentation
and authentication of pollen and spores ate part of the fundamental work for palynology.
For example, the spores produced by fern plants, such as Lygodii Spora (Haijinsha), are
commonly used in clinical Chinese medicine. Therefore, pollen and spores are integral to

the reproduction of plant offsprings and are natural resources we may utilize.

Pollen, which angiosperms and gymnosperms utilize to facilitate reproduction, are
endosporic male gametophytes, which engage in the sexual reproduction of seed plants.
Spores are reproductive structures that will develop into gametophytes in terrestrial
plants, including ferns. The morphological characteristics of pollen and spores of the
same genus can be distinctive, and certain characteristics can also be used to differentiate
related species. Therefore, having a record of these characteristics can be one of the pieces

of evidence to facilitate the classification and authentication of plants.

There are several common ways to study pollen and spore morphology:
light microscopy (LM), scanning electron microscopy (SEM), and transmission
electronmicroscopy (TEM). And there are different protocols of pre-treatment for the
pollen and spore samples. Our Herbarium is currently focusing on the use of SEM to
document the morphology of dehydrated pollen and spores. After field collection, pollen
and spores are collected from fresh samples of voucher specimens (samples). Samples

are stored in archival grade capsules; other floral parts high in moisture, such as petals
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or the calyx, are removed in advance to prevent fungal growth. The capsules are then
transferred to a dehumidifier or oven below 40°C and dried for at least three days. After
that, dried samples are adhered to metal stubs with conductive adhesive carbon tape. The
stubs are put inside Edwards Sputter Coater S150B for coating with gold and palladium
before images are taken. Finally, the coated samples are transferred to a Thermo Scientific
Prisma E Scanning Electron Microscope for SEM imaging. The basic principle of
SEM is that by shooting electron beams inside a vacuum chamber onto the coated
samples, backscattered electrons (signals) are generated and received by the detectors.
Reconstituted, grayscale images are then generated. Multiple images are taken for each
sample so that high-quality images of the pollen or spores from different angles of view

can be selected.

In this volume, we have added a section on ‘Scanning Electron Microscope Images,’
in which images of pollen and spores are displayed, with key morphological structures
and characteristics selected for annotation. There are open resources of pollen and
spore databases, such as PalDat and the Australasian Pollen and Spore Atlas. However,
there are limited studies and documentation of pollen-and spores on Hong Kong flora,
especially for rare and endangered plants. Our Herbarium, therefore, hopes to take this
opportunity to fill in the missing pieces. With the new section added, this book aims
to provide new information on pollen and spores. We hope that these rarely seen and
innovative images of plant structures will be of interest to readers and allow for greater
appreciation of nature.

Hiu-Yan Wong & Man-Ching Li

Shiu-Ying Hu Herbarium Research Coordinator
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TE Y7148 & %% Plant Classification System
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W) R B8R KAEALAL IV (APG V) B BIRBLPES o SO IR A s CF B
#6) JICR (Flora of China) I (BT EE) RAHYIHL T 248 -
The ferns and angiosperms included in this book comply with the Ching Ren Chang
System and Angiosperm Phylogeny Group IV (APG-1IV) systems of classification
respectively. The scientific names adopted in the Flora of China and the Flora of Hong

Kong are also documented.

U BE 45 8 The Structure

. HE Opening Page
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1 Impatiens hongkongensis S Cientiﬁc Na_me
Grey-Wilson .
Al

AR5 B R e~ LT MR A 24 VA 8L
FUERUAE Y B4t BT SCHA

B = B4+ NG +
The standard scientific names of plants follow the
International Code of Nomenclature for Algae, Fungi,
and Plants, and are constructed from Latin as follows:

Scientific name = Generic name + Specific epithet +

Author(s)

Capital letter Capital letter

Impatiens hongkongensis Grey-Wilson

Generic name  Specific epithet Author(s)
/
v

Italic font
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The common Chinese names of the plants
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Introduction of Plant Species

3 HiMHASE R

R

D: Basic information of plants
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Illustration number
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drawing sequence of the
botanical illustrators)

5 3

Description
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Names in Flora of China and Flora of Hong Kong
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References
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Specimens Collected by Professor Shiu-Ying Hu

8 IREFZ4HDE Collector number
9 FREELEA) Year of collection
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Some species do not contain specimens collected by Dr Hu,

the details of the voucher specimen will be shown instead.
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IV. B# A Voucher Specimen
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Showing the voucher specimen used to draw
the scientific illustration
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— 5 T BRRE AR K A 27 T PR AR B PR A A
PR RE ERERARAS > R ARG ~ LR - A
BEEERDIT - Was| ERHE SR

Voucher Specimen

This is a kind of plant specimen that is specially collected /
selected as a verifiable and permanent reference of
a plant individual or population, which is used for
analysis of the plant’s ecology, DNA, chemicals or
pharmacology, and is cited in scientific articles.

UL Joe7 HE B B A A A e
Showing the details of floral parts on the

voucher specimen

* PERR R CUA [ 55 SE AR R AR IR AR | 19 b e
Only in the species without ‘Specimens Collected by
Professor Shiu-Ying Hu’
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Showing the plant

structures
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Botanical Illustration with Annotations
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Showing ‘Botanical
Illustration with

Annotations’,

‘Plant Structures’,

[3 b
References’ and
‘Voucher Specimens’

MY 7R T 9] Orientation of plant view
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This illustrated book mainly shows the plant’s frontal view and lateral view, as
indicated here:

1E T Frontal view 18 T #7 Lateral view

P 750 ) Plant dissection

A [ = P A T ) TR DT T ) R TR DT | > DATR R KT B
JE R FRER PEF 1) 7 2 ]

This illustrated book mainly shows the longitudinal section and cross-section of
dissection. The following diagram demonstrates the vertical and horizontal dissection
of a pistil to show the arrangement of ovules:

=
&
VI Longitudinal section R V) TH Cross-section
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Comparison of Plant Structure to Scientific Illustration
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Showing the plant structure used for each
scientific illustration

il
e A Y SRR b — A AP B >
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Dissection
This is one of the essential steps for understanding
plant anatomy, e.g. the attachment point of ovules.

Scanning Electron Microscope (SEM) Images

15 20 MR SHRERE - IR R A
HE W HAER A7 T B TR R A 1
Revealing the palynological features on

spores and pollen of the majority of the 20
illustrated species.

A7 4145 7B 1 BRI AT LLBURAE R A O
F8 1 o R 61 B 5% - 0 P ) BB ) A
A o SEM B {5 (49 i PE 2 - FEANTR] A1 5 Y S AR
» Bl B AL BEL At 7 AR AN / O IR e
HIHTHE R R - MO > JRACER 1 BLAC A RL AN 1 T
A BR B S50 LA B RHE 4 9 16 4y SR AN R TR
VIR T % -

SEM can show the image of pollen grains and spores under high magnification, which

exceeds the capacity of a dissecting microscope. The SEM photos are arranged as follows:

from the overall view at different angles, to close-ups of certain areas that reveal the

ornamentation and / or special features on pollen grains and spores. Associated structures

of pollen grains and spores, including pollinaria of orchids and sporangia of ferns, are

also documented.
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1k BAL Pollen Unit
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Most species recorded in this book have monad pollen or spore, with some other
forms like tetrad.

HHK. Monad DU/ Tetrad

THEA%EHE Associated Structures * [ SRR AN [ T g

*Morphology varies across difference species
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1 : BREIM T T2 BE ) 7% Sorus and sporangium of ferns
Bl - HErRE R

Example: Abrodictyum obscurum var. siamense (Christ) K. Iwats.

g FERRRY > TN i
TERE
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" In Orchidaceae,
TEMmE pollen grains
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TR packed in one or oA
pollinarium* mo;%rcgf;g(s): pollinarium*
cun pollinium
Z';j’é%ﬁ? (pollinia)
R HEY
k viscidium* sticky substance

2 BRI TE 3 Pollinaria of orchids
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Examples: Habenaria leptoloba Benth. (left), Coelogyne fimbriata Lindl. (right)
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