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FOREWORD

The human population explosion has taken place over recent decades. The 20th century
began with a world population of 1.6 billion, and ended with 6.0 billion inhabitants. According
to the report (UN World Population Prospects, 2015), the world population reached 7.3 billion
as of mid-2015. It is expected to reach 8.5 billion by 2030, 9.7 billion in 2050 and 11.2 billion
in 2100 with most of the growth occurring in less-developed countries. This has place the
Earth’s natural resources under immense pressure, and since the signing of the Convention on
Environment and Development during the Earth Summit held in Rio de Janeiro in June, 1992,
conserving the world’s biological diversity has emerged as a matter of international concern.
However, although the fungi including mushrooms constitute a major component of most
ecosystems, biodiversity surveys designed for effective conservation planning and
management have failed to give adequate recognition to this important group of living
organisms. There are an estimated 1.5 million species of fungi including estimated at
150,000-160,000 mushroom species, which are considered to be the second largest group
within the biosphere, surpassed only by the insects of which at attest 6 million and perhaps as
many as 10-80 million species are thought to exist.

Mushrooms have been found in fossilized wood 300 million years old. More recent report
(2016) on mushroom fossilization indicated 440 million-year-old fossilized mushroom may be
the oldest organism to have lived on dry land. It quoted Dr. Martin Smith, of Durham
University, UK said “During the period when this organism existed, life was almost entirely
restricted to the oceans. Nothing more complex than simple mossy and lichen-like plants had
yet evolved on the land”. It further suggests dry land was colonised by mushrooms before the
first animals left the oceans, and is said to fill an important gap of the evolution of life.

Prehistoric man almost certainly used mushrooms as food and there is ample evidence
that the great early civilizations of the Greeks, Egyptians, Romans, Chinese and Mexicans
prized mushrooms as a delicacy, for purported therapeutic value and in some cases, for use in
religious rites. It is therefore not surprising that the international cultivation of mushrooms had
a very early beginning. In the years since World War II, there has been a consistent increase in
mushroom production which greatly accelerated in recent two decades. It has reported that
world production of cultivated edible mushrooms in 2013 was 34 million tonnes. China
contributed over 30 million tonnes and this accounted for about 87% of total production. In
addition, China has cultivated more varieties of edible mushrooms than any of other counties.
More than 30 mushroom species have been commercially cultivated.

Mushroom germplasm science is an important segment both for basic studies of
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mushroom biology and practical applications in mushroom industry. Mushroom germplasm
can be obtained and preserved by in situ collection and conservation and ex situ preservation.
The maintenance of mushrooms in natural preserves as part of a strategy for protecting an
ecosystem constitutes in in situ conservation. Mushroom germplasm can also be preserved ex
situ as fungal spores or tissue in the form of a culture collection or GenBank. The process of
collection and classification of information pertaining to the morphological, physiological,
biochemical and genetic characteristics of individual mushroom strains, and the storage of this
information in computer databases, may be called “germplasm accession”. Such databases
would provide valuable and reality accessible information for future breeding programs and
academic research. Mushroom germplasm science, therefore, addresses aspects to the
collection, identification, characterization, utilization and preservation of mushroom
germplasm.

The information contained in this book abundantly reveals that with the mastery of basic
knowledge on mushroom germplasm. As we know, one of the basic requirements for breeding
better quality mushrooms in higher yields is the wider availability of a large reserve of
phenotypic variations (traits) which can be used for selection purposes both by researchers and
the mushroom industry. Since all these phenotypic differences are ultimately under genetic
control, mushroom trains with different trails actually possess distinctive gene combinations
which can be generated artificially by conventional crossing methods, by protoplast fusion
technology, and by transformation with genes cloned using recombinant DNA technology.
Since the mushrooms themselves are the only source of this genetic material, the genes
contained in existing mushroom strains and species represent the total genetic resource, i.e. the
entire pool of mushroom germplasm. Extinction of a single strain or species would mean the
potential loss of many thousands of unique genes that could be used for breeding desirable
new strains. The first step involves the collection and identification of existing species, and a
major achievement toward reaching this goal in the publication of this edible mushroom
germplasm.

Shuting Chang

Emeritus Professor of Biology

The Chinese University of Hong Kong
11 November 2016

Canberra, Australia
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