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Preface

China holds long coastal lines, numerous islands, as well as abundant marine bioresources, and has
been pioneering in seaweed cultivation and utilization with the longest history. With the efforts of
extensive studies during 1950’s and 1960°s, it is undoubtfully say that China plays an important role to
the seaweed mariculture and aquacultural technologies in the world. Since the birth of algal biotechnology
in the 1980, the research in morphological structure and systematic phylogeny has been not so active,
compared with the progress of microalgal research and application, cellular and molecular biology, and
bioactive compound study of phycology. In 1991, the first publication of Study on Ultrastructure of
Economic Seaweeds in China, introduced the knowledge of phycology on ultrastructural level, and
provided the information for marine algal research. This book has elaborated on 6 genus and 12 species
of Rhodophyta, as well as other econo’mic seaweeds in Phaeophyta and Chlorophyta.

During the past 10 years, with the publication of a comprehensive series of Flora Algarum Marinarum
Sinicarum, it is need to update the more information on algal ultrastructure to keep the pace with the
development of algal biotechnology. Based on the research expertise of the first book, we have been
focusing on ultrastructural studies in common red seaweeds of China. It took two years to obtain more
than 130 fixed specimens, with samples collections from major vicinity of China coast, including
Zhoushan in Zhejiang Province, Zhanjiang in Guangdong Province, Qingdao in Shandong Province, and
Xiamen in Fujian Province. Ultimately, 476 photos were selected in this new book, this were through
more than 1000 photos obtained under electronic microscope observation. It involved 7 orders, 15
families, 23 genus and 45 species, and covered the common red seaweeds of China. For better
understanding the growth and development of spores, we either conducted experiments indoors on spores’
liberation, culturing and the observation. For example, photos of carpospore development for Porphyra
suborbiculata, indicated the accumulation of large amount of floridean starch at the initial reproductive
stage, with the germination process, it was consumed as energy, following the number increasing of
mitochondria, growth of plastids, formation of cellular wall, and the enlargement of cellular volume, all
the phenomena were exhibited with the photos.

In this book, we labeled general organelles to the red algal cells, and concisely illustrated by
consulting the bibliographic record. However, we could not present full explanation for some particular
structures, which merit readers” considerations and interested researchers’ for further study. On the other

hand, in order to facilitate the beginners’ understanding, we also provided some photos of low—resolution



under electronic microscope, light microscope and with model structural illustrations. In addition, photos
with necessary explanations will give more thinking to the readers for future study, and we hope it will
provide valuable information for phycologists and the students in research institutes and universities.

The publication of this book was suggested by Prof. Sujuan Wang, and was cooperated for the authors
with enthusiasms. Samples collections and treatments were conducted in Marine Biotechnology Key Lab,
Ningbo University; Key Lab of Marine Biotechnology, Chinese Academy of Sciences and Algal
Biotechnology Lab, Shanghai Fisheries University, observations and photos were finished in Shanghai
Fisheries University and were conducted in Fudan University, Shanghai Medical College, Electronic
Microscope Lab. We thank many friends and colleagues for their encouragement, help and criticisms

during the preparation of the book.
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Porphyra haitanensis T. J. Chang et B. F. Zheng
(FhR 1)
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Fig.1 Light micrograph of isolated protoplast from Porphyra haitanensis with enzyme
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Fig.2 Electron micrograph of isolated protoplast with enzyme, showing chloroplast(C), pyrenoid (P), vacuole
(V), liposome (Ls), and arrangement of thylakoid (Thy)
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Fig.3 Magnification of part of protoplast, showing nucleus (N), nucleolus (Nu), pyrenoid (P) and thylakoid (Thy)
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Fig.4 Juvenile seedling formation after protoplast culture

KBS JRAE R 2

Fig.5 Bud formation from protoplast
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Porphyra haitanensis T. J. Chang et B. F. Zheng
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Fig.1 Carpospore, showing nucleus (N), chloroplast (C) and floridean starch (Fs)
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Fig.2 Part of carpospore, showing part of chloroplast (C) without peripheral thylakoid (PT)
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Fig.3 Part of carpospore, showing mitochondria (M), coalescence of fibrillar vesicle (FV) and core vesicle (CV),
and decomposing floridean starch (Fs) and endoplasmic reticulum (Er)
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Fig.4 Longitudinal section of conchocelis, showing chloroplast (C), pyrenoid (P) and nucleus (N)
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Fig.5 Scanning electron micrograph of conchosporangium branch
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Porphyra yezoensis Ueda
(E Rk 3)
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Fig.1 Light micrograph of vegetative cell

Pl 2 B SR AT r B, s AR R TR B 2 | A M R A TR

Fig.2 Electron micrograph of vegetative cell, showing protuberant of mucilage membrane, asteroid chloroplast (C)
and pyrenoid (P)
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Fig.3 Longitudinal section of vegetative cell, showing nucleus (N) and pyrenoid (P)

K4 —DEFRMEDER, REHZ BEK B

Fig.4 Section of a vegetative cell, showing pyrenoid (P), chloroplast (C), and nucleus (N)
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Fig.5 Section of a vegetative cell, showing different concentric lamini form structure (Cls)
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