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Preface

Palynology was introduced to China since 1953, then it is being developed following the progress of
science and national economy in China. Up to date, palynology has its important position in the field of
botany in China, thus the Tenth International Palynological Congress was held in Nanjing in 2000. Pollen
and spore morphology, as the element of palynology, provides not only the important palynological evi-
dence for plant taxonomy and systematic botany, and also supports the identification of fossil pollen and
spores. Through the sporo-pollen analysis, palynology has given the great contributions to the develop-
ment of geology, geography, archaeology and environment science, as well as the contributions to the ex-
plorations for seeking the mineral, petroleum, coal, water resources and stratigraphical division. Re-
cently, the studies on the pollen and spore morphology of gymnosperms, angiosperms and ferns were fre-
quently in China and the world, however the studies on the bryophytes were rather few. The problem is
that the spores of bryophytes are very tiny and are very difficult to be gathered. On the other hand, the or-
namentation of the spores of bryophytes, which must be studied under scanning electronic microscope, are
not very clear.

The published monographs of spore morphology of bryophytes, Pollen and Spore Morphology and
Plant Taxonomy II, IIl (Erdman, 1957, 1965), as the classical ones are the earlier publications with only
hand-made drawings. In 1975 and 1993, Boros and Jdrai-Komlodi wrote An Atlas of Recent European
Bryophyte Spores, which might be the representative one in this field in the world.

China, across the wild area with various weather and climate, has very rich bryophytes containing
many East Asiatic endemic genera and species, while the monograph on spores of the bryophytes is still
lacking in China. Since 1978, the authors started the study on the spore morphology of bryophytes, and
more than 25 years’ hard efforts for gathering the specimens, making spore slides and using light micro-
scope and scanning electron microscope, 83 families, 177 genera and about 270 species of the spores of the
bryophytes have been observed. In the present monograph, the representative families, genera and species
of China are introduced, and among them except the main characters of families and genera, the spore mor-
phological description, ecological habitat and geographical distribution of each species are introduced. As
well, 178 plates of light microscope and scanning electron microscope pictures are included. Most of the
pictures are firstly published in science. Hopefully, this monograph will push the studies and applied pro-
duction in China and the world and increases new science data to world palynology and stimulates the de-
velopment and exchange between the Chinese and foreign colleagues.

In the system of this book, Takakiopsida is the first time to treat as an independent class, which is the
most primitive one paralleling with Hepaticae, Anthocerotae and Musci as people known,

This program was cooperated with the other Chinese and foreign bryologists, Dr. E. N. Andrejeva,
Komalov Institute of Botany of the Russian Academy of Sciences, especially identified spore specimens and
gave a part of pictures using scanning electron microscope. Our thanks also to Dr. Paul P. H. But, the
Chinese University of Hong Kong, who invited us to observe the specimens of CUHK. As well, Dr. R.
E. Stotler of South Illinois University kindly helped us to identify and correct the scientific names of Fos-

sombronia. During the studies, a lot of pictures of scanning electronic microscope were directed and helped



by Profs. D. L. Gao, Y. H. Xiao of the Institute of Botany of the Chinese Academy of Sciences and Ms J.
E. Xia of the Institute of Microbiology of the Chinese Academy of Sciences. The black and white lined fig-
ures were drawn by Prof. M. S. Guo.

This monograph is the first one of the spore morphology of the bryophytes in China and Asian region.
We hope that all the Chinese and foreign colleagues will give suggestions and point out the insufficient
problems of this book. We will improve them in the second edition. Hopefully, the publication of the

spore morphology of Chinese bryophytes can provide new morphological evidences for the systematic and

evolutional studies.

Zhang Yu-Long, Wu Pan-Cheng
Institute of Botany, the Chinese Academy of Sciences
March 1 st, 2004 in Beijing
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BB F Fissidentaceae, ilf B BEHl Dicranaceae. 438
#H Grimmiaceae , 288} Bryaceae #4T2E% Mni-
aceae. 3 M B2 B} Trachypodaceae, ¥ % #} Necker-
aceae, ¥ 828} Brachytheciaceae,?828%} Entodonta-
ceae Fil & R #EH} Polytrichaceae,

FEFMI T E, 8 Marchantia polymorpha %
WHLE M. tosana, EEEH & Plagiochasma in-
termedium & Trichocolea tomentella Fl =t ¥
& Bazzania tricrenata NAKMFIE N T ¥ A0 AS .
EHEUEE P LR /N B & Dicranella hetero-
malla ¥4 E£ 8 Ditrichum pallidum | 41 /) ) B8
Haplocladium microphyllum JRH/NPI#E H. an-
gusti folium BR #b K ™ 88 Rhodobryum giganteum .
BB HEE Hyophila involuta . KK P B Claopo-
dium assurgens \ R FLE B Hypopterygium ja-
ponicum I P& 4T BE Trachycystis flagellaris
R HE T8 Plagiomnium cuspidatum IRE 2 KM
B, TR EXRBEBANMEESBENNK
LA, G EE R A B R Porella densi folia .
P. perrottetiana M P. caespitans var. setigera B
HERBMER Frullania jackii 1 F. tamarisci .}
B ERE Plagiochila orbicularis M P. japoni-
ca %, BEBMHY K KK Aerobryopsis subdi-
vergens X M ¥ % B2 Meteoriopsis reclinata | )i| H#
# Meteorium buchananii L8 Trachypodop-
sts serrulata K PEVE 5 U5 8% Leucodon exaltatus . £
MEWEE L. subulatus S 15 T8 Neckera yezoana
ME G HUY B Neckeropsis calcicola BEW AN
RMRERELEHRFHSE .

PR ARTILERE S ALBB RN, G
ERE S8 Aulacomnium heterostichum FI¥ &

Pleuroziopsis ruthenica % .

AEEREEHHEYBNAL T KX, F
BHEBWEESEBENERB Ascidiota Mass. X3P
& & Plagiochilion Hatt. .Hi#H 28 /B Neodolicho-
mitra Nog. X BB E B Trichocoleopsis Okam. ,
ML 28 B Dolichomitriopsis Okam. {8 2% 8
Okamuraea Broth. [P M4 A AMBID IR, H
RTEF &1 107°E,

4. %£IX

AXGHRIAR 1958 ERFEMTEEAFRAR,
7 3B 5 S8 B 3t X R A HE O AR 4 5 FE N A BT O
PTRERIM, X—HEX K- RAEA RN
FpHE-BRETUL. BESI. REEL. &
WEAE 600mm AT, &% AKBAE —20C T,
XFEZFHAMESBENERBE. WERKGEBREE
# 2000m AT,

AXEEEYOH EER IR/ N L a0t
Bl Jungermanniaceae I E R Aytoniaceae B
#$l Bryaceae, \BER] Pottiaceae, Hlj B #£#l Dicra-
naceae & fT#E Bl Mniaceae , H B £l Brachytheciace-
ae 2§ ##l Entodontaceae, FJ#E R} Thuidiaceae FIHp
88 Amblystegiaceae,

A X EEEYNESRBEU T EMAER
E.BRERTORERBSN, ZHEHELHEZRE
BTEEE., OB ERE Pseudosymbleph-
aris papillosula M R EE Fissidens cristatus .
t 8 Ceratodon purpureus. £ ¥ /i B # Di-
cranella heteromalla V2 *E 358 Tortula muralis \J%
& Timmiella anomala W BE Racomitrium canes-
cens 4 i # Cratoneuron filicinum . L EH &
Plagiochasma intermedium i 5 # & Reboulia
hemisphaerica %, %X MW FHELR AL,
TFE L T K % 3R 1L X BA 30 bR P9 B 4 5 F 8% Neckera
pennata /N4 F BE Anomodon minor i #E Herp-
etineuron toccoae 8 % %€ B Leucodon spp. H4).
WSS B8 T nt 4 F 88 Homaliodendron
scalpelli folium , & B /N, 3 o B B 4t 4 f 940
. 1B & 0] W8 Homalia trichomanoides
FEWT L.



MK Z B A A, R AL i KR & SEAE 9 LAJE IR
W HRE,

5. RidX

BREIAWMILFER KX BZB U EKALK
BHuFX—#X, RHELERAKGHE, REHR
MAEFERKIEFE HP 2~3TMABHKBE—
20C kA VETREART 400~600mm J§] .

SEHBTX XM EEEYR NS LN
& & Jungermanniaceae, $§ i % $} Lepidoziaceae
L EF Porellaceae i — b H 2, D K 8
H i) I8 Bk B2 Bl Sphagnaceae, ABERl Pottiaceae,
H 2R Bryaceae R IT#EH Mniaceae, i R ##} Di-
cranaceae, 7t # B} Splachnaceae, JK 8 Bl Hypnace-
ae MM 228l Amblystegiaceae, 3 # # Thuidiace-
ae, I # Bl Hylocomiaceae. 3 #; #2 $1 Rhytidiaceae
T4 R BEF Polytrichaceae d1 #ydL IR H Fp 2,

AARHNEHEHEYHESKBEFEE . Ld &
REMARBEEBLAKLY. AFE LM B RE
Sphagnum palustre .S. squarrosum M S. girgen-
sohnii % T IS8 2 Carex spp. 8], 8 5% 71
# Drepanocladus uncinatus S B %. £ B ¥
Abies &M ¥Y Larix MRAR I 4b 7k 2 28 Pleurozium
schreberi 3888 Hylocomium splendens . JE#l 35 ki 8%
Rhytidiade phus trig-uetrus i £ #i &€ Ptilium
crista-castrensis gﬁﬁﬁﬂi‘lﬁc

TEHEELP, BH &K EEE Paludella
squarrosa K W FEBE Meesia longiseta . IR W18 ] 8%
Helodium sachalinense \4 8% Cratoneuron filici-
num K M4 f 8 C. commutatum. 8 7% 4% 3 8%
Aulacomnium palustre M4 FH&8E A. androgynum
%, JKEE Fontinalis antipyretica F1 87K 8¢ F.
squamosa MM E F&E#A E, EPERFES .

ARILH XA ERIEHRY—FESKBEERT
B ¥ L 0B Splachnaceae By K 40 & 8
Splachnobryum giganteum %8 W # S. obtusum Hl
KT8 Splachnum ampullaceum %, E{1E BT
NETEERERLET.

EHEABENTEE RIEHE Lepidozia

“reptans  5¢ O U5 BB Lophocolea heterophylla ., 4

P8 Thuidium assimile, B 7 i B 8 Dicranum
undulatum D. fragili folium ,D. scoparium.%f
BT 8 Plagiomnium cuspidatum . P. rostratum.
P. maximoviczii, J7 4 8 Climacium dendroides
I BE Pleuroziopsis ruthenica, BA b+ W &4 K
™ 8 Brothera leana UG Y588 Tetraphis pelluci-
da #lH k8 Paraleucobryum enerve H1¥E# ¢ LT
2 Trachycystis flagellare %, T3 T 4% 17 FH Ak Hb
FH B Rhytidium rugosum 1L B 88 Abietinella
abietina B E MR 5 G E Cladonia spp. S K H
BB

Rt s DX 3 9 B4 2% A AR P AR AT LA YL 370 388 LA RS
FROBEEHEYNRW, HH R IR H WA
X, BAABHEEEENERAKSE Leucodon pen-
dulus, MHAER TR LA QI T8 Neckera
pennata , PEAKKEE Drummondia sinensis | Jj ¥ 8¢
Homalia trichomanoides Hl /) 4 & & Anomodon
minor ,

LEARURFRBME L8 Actinothuidium
hookeri . ¥8 & Okamuraea hakoniensis 145 ¥ 8 B¢
O. brachydictyon ZEFRILMBX E R, E=HE 1.
PEE IR S8 E LSt F 5, R 2 E
g0l a

6. £ARKX

XERMFU S HEM—~ AKX, K BEBHEELE
RISTENPMELRRZLUUBEMNENER, S5
FUTEMBRY HIFE, EFHBEAE 600mm KT,
B%ARMSIBRMET—20C,

EHMYERAMR TERBH AR
AR X B, B FE S H & B Scapaniaceae, i
E# Jungermanniaceae , J6E & Bl Porellaceae., 24 F
BEHl Ditrichaceae, A 82 B} Pottiaceae, H #¥ #} Bry-
aceae,BA Bl Cryphaeaceae. A 8 A Leucodon-
taceae. K {§ 2 £ Encalyptaceae, F]#E#} Thuidiace-
ae . H 8 B Brachytheciaceae 1K 22 %l Hypnaceae,
EIHREMF IR HEHE Scapania ciliata BT
M& Jungermannia pyriflora.E B Ascidiota
blepharophylla . Z F . B & Porella gracillima .
campylophylla ., Xttt 8 Disti-

P. macroloba. P.



