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Introduction

The present contribution of the pollen morphology and its exine
ultrastructure features of Fagaceae.Altogether 160 species belong-
ing to 9 genera are included in this book.It covers all genera in the
Fagaceae that includes Trigonobalanus Forman from Southeast
Asia,Colombobalanus Nixon et Crepet and Nothofagus Blume from
Southern Hemisphere,besides Chinese native genera and species of
Fagaceuae.

The basic descriptive analyses are derived from observations
by means of light microscope,scanning electron microscope.trans-
mission electron microscope and laser scanning confocal imagine
system(MRC-600).Four thousand or more photographes were taken
by the authors who has spent over ten years,carrying out for this
subject.It has compiled 176 plates in showing for the taxa.Some
plates appended photographes of the specimens and a key of pollen
morphology to the genera of Fagaceae.in order to will be attempted
to identify them.

Based on the results of a study in characteristics of pollen mor-
phology to divide infrafamily taxa.the intergeneric relationship.evo-
lutionary trends and systematics are discussed.In addition to the
early differentiation,biodiversity and biogeograph of Faguceae are
still under discussion.

The authors expect that this work is intended a reference of spe-
cialists who are engaging in palynology.systematics.geology,
phytogeograph,environmental protection,ecology.palaeontology.for-
estry and other concened scientific and educational researches.
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Preface

The nuts is invested by the hard cupulate involucre This char-
acter used to unite the all species of Fagaceae.

The oak family (Fagaceae) widely distributed in both of the
Northern and Southern Hemispheres except the most areas of Africa.
It displays with frequent dominance element in the tropical.subtropi-
cal and temperate forests.Fagaceae les in distinquished position
within the flora and vegetation of the world,and it play a dominant
role in ecologyical system of forest.

Various fagaceous mountain forests are over large areas thereby
producing a colossal biomass,possibly a good second after the
conifers. The timber source and non timber forest products have
higher potential economic value therefor they have frequently cap-
tured the interest of botanists,ecologists.foresters.geographers,and
paleontologists.

It has been past for more than a century after A.S.Oersted.Former
botanists pioneered work on Fagaceae and with splendid achieve-
ments in external morphology,characters of plant growth habits.
pollen morphology, wood anatomy.some chromosomal number.
embryology.phytogeography.generic and specific divisions,system-
atics and evolution.etc.All of these have laid foundation for our
studying on this field.

The authors have studied on pollen morphology of Fuguceuae
since 1986.Two subjects that grants were given by Natonal Natu-
ral Science Foundation of Chinaje. "pollen morphology and ex-
ine ultrastructure of Fagaceae in China”(1986~1988).and “Pollen
morphology and exine ultrastructure of Trigonobalanus Forman(s.
Lyand Nothofagus Blume (1996~1998).A subject. "pollen exine ul-
trastructure and systematics of Fagaceae™ (1994~1996)was sup-
ported by Toxonomic and Floristic Special Grants of the Chinese
Academy of Hcrences

The present work covers all genera of Fagaceae i.e Fagus
Linnacus Castanea Miller.Castanopsis (B.Don)Spach Lithocarpus
Blume,(neicis Linnacus(s 1) and Formanodendron (Forman) Nixon
et Crepet.bat chief among of the materials were from China.where



some species endemic to China.some species from Qinghai-Xizang
plateau and the whole section Brachvilepides,12 species from
Hengduan Mountains of southwest China were comprised.
Otherewise still include two monotypic genera.i.e.Trigonobalanus
Forman(s.str.)from Indonesia and Malaysia,Colombobalanus
Nixon et Crepet from Colombia of South America.A genus
Nothotfagus Blume of about 35 species which 27 species were
observed.lt was from Southern Hemisphere in South America.east
Australia,New Zealand,Tasmania,New Caledonia and Nwe Guinea.
Altogether 160 species.belonging to 9 genera are included in this
book.

Polien grains of some genera in Fagaceae were collected by the
authors during field work in southwest China.recent 20 years,and a
part removed from herbarium sheets deposited at the Herbarium of
Chengdu Institute of Biology.the Chinese Academy of Sciences
(CDBIl)and Herbarium of South West Forestry College,China
(SWCF).The pollen grains of Trigonobalanus Forman(s.l.)
Colombobalanus Nixon et Crepet and Nothofugus Blume were pro-
vided by Herbarium of Royal Botanic Garden Edinburgh(E) and Her-
barium of Royal Botanic Gardens Kew(K).

Pollen grains for light microscope(LM)observation were pre-
pared by Erdtman’s acetolysis method.Acetolysed pollen grains were
mounted in glycerin jelly and their sizes were calculated from 15~20
per sample.For scanning electron microscope(SEM),the pollen
grains were vacuum coated with gold palladium and observed di-
rectly with SEM JSM-35 S 11.Pollen section for trasmission elec-
tron microscope(TEM) were prepared by normal ultrastructure thin
sectioning technique(Zhang Zhong-Hua 1988)and observed with
TEM,JEM-100CX or using laser scanning confocal imagine system
MRC-600 to observe.

Professor Wang Pingli who has spent over ten years carrying
out for this subjuct from experiment.measure observation,analysis,
taking photomicrograph to description,almost by herselves,as well
as,cooperated with technologists on SEM or TEM.It has accumu-
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lated six thousand or more experimental data and over four thou-
sand photomicrographes.Pollen morphology and ultrastructure of
Fagaceae concened,the authors have published ten papers which five
papers won third-class Natural Science prize of the Chinese Acad-
emy of Sciences.This book attempts to provide more useful intfor-
mation based mainly on the authors firsthand materials,and an
overall,concentration nine genera of pollen morphology and ultra-
structure of Fagaceae is presanted for the first time,Some impor-
tant problems in the systematics of Faguceae are discussed,and the
authors are proposed in this book.

Based on the fossils data,the early differentiation of Fagaceae
may be divided into two stages:(1)Initial stage was from Late Cre-
taceous to Paleocene.(2)Flourished stage,or all genera of Fagaceae
formation stage was from Eocene to Oligocene.

The authors who remarked the biogeograhy and biodivrsity of
Fagaceae.On the basis of unity of the phylogeny and the process of
dispersal in plants,.the distribution patterns of living genera includ-
ing their replacement,migration,dispersal,and cause of formation of
distributional patterns are analysed. The differentiation of fagaceous
grups has been related to the geological change.The distributional
area of the seven genera in Northern Hemisphere and two genera in
Southern Hemisphere lie in the both side of west and east of
“wallace’s line”.They have not gone beyond the limits of this fa-
mous biogeographic line each other.

The authors expounded their views on the status of the fagaceous
forest,which is an important link for protecting biodiversity in the
forest.It regulates retreat and development of the forest resources
in plants.animals and microbes and controls the stability of the for-
est ecosystem.

Cyclobalanopsis Oersted treated as a subgenus under the genus
Quercus Linnaeus.Trigonobalanus Forman(s.1.).well supports the
viewpoint of K.C. Nixon and W.L.Crepet to treat as three mono-
typic genera,i.e.Formanodendron(Forman) Nixon et Crepet,
Trigonobalanus Forman(s.str.),and Colombobalanus Nixon et



Crepet.they are confirmed by the synthetic data of poilen morphol-
ogy and other characters. The genus Nothofagus Biume shares vari-
ous ecological features,many morphological characters and growth
habit quite allied with the most of genera of Fuvaceae As remarked
above,it is closely allied to Fagaceae,so the genus Nothofagus
Blume is an undoubted member of the Fagaceue The authors are
recolled that have supported the genus Nothofagus Blume to ex-
clude from Fagaceae in 1999,and now support it retention in
Fagaceae Nevertheless,it quite distinct in pollen many morphologi-
cal characters really differs from the other genera of Fagaceae. Sev-
eral evidences are suggested to give a higher taxonomic rank that it
1s treated as a subfamily to describe and discuss The classification
is based on phylogenetic analyses and differs somewhat from pre-
vious subfamilial and generic classifications of this family. The po-
sition of all the genera within the Fagaceae are further adjusted.lt
maybe proposed to divide four subfamilies and formation a frame
of three evolutionary boughes system.

This book 15 divided inte five chapters. It has compifed 176
plates 1n showing for the taxa.Some plates appended phtographes
of the specimens.With a key of pollen morphalogy to the genera of
Fagaceue was added.

In an unusual degree.this work is the fruition of a cooperative
effort on the part of many persons and the statf members of several
libraries and herbarias.

The authors deeply appreciation is extended to professor Wu
Zhengyi.Professor Wang Wentsai,members of the Chinese Academy
of Sciences,and Professor Song Zhichen of Nanjing Institute of
Geology and Palaontology,the Chinese Academy of Sciences for
their valuable support,advice and encouragement during we carried
out this work.

We are great indebted to the late Professors Hsu Yongchun of
South West Forestry College.China,and Zhang Jintan of Institute
of Botany,the Chinese Academy of Sciences for their warmly ad-
vice and help in various respact of taxonomy and palynology of



Fagaceae We will cherish this memory forever.

The authors express our sincere and heartfelt thanks to the
Herbarium,South West Forestry college,China(SWFEC),Herbarium.,
Chengdu Institute of Biology,the Chinese Academy of Sciences
(CDBI),Herbarium,Royal Botanic Garden Edinburgh(E)and the
Herbarium,Royal Botanic Gardens Kew(K)for friendly assistance
and provision of some materials of fagaceous pollen,necessary
equipments and literatures.

We are with feeling of deep gratitute to Professor Zheng
Zhonghua of Chengdu Institute of Biology,the Chinese Academy of
Sciences for the excellent work of the exine ultrastructure of
Fagaceae,and Professor Kong Zhaochen of Institute of Botany,the
Chinese Academy of Sciences generous provided palacobotanical
references of Fagaceae.

This work was supported by the National Natural Science Foun-
dation Grants Committee of China,and arranged for publication of
the manuscript.We are much obliged.

Only limited studies have been made of the pollen morphology,
biodiversity and biogeograph of Fagaceae.One reason for this lies
in our very incomplete knowledge of the systematic botany and so
on in this great subject of Fagaceae.

Authors
Chengdu,China
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