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[mtroduetion

The apple planis of genus Malus Miller is
an economic crop of great value. The Malus
species has very important roles in the scientific
research and practical use in fruit cultivation,
breeding and omamental plant production.

China has the most Malus species in terms
of wild apple genetic resources and is one of the
biggest origins and evolution center of genus.
The research on the genetic resources in China
is of great significance to the world apple
germplasm study in respect to both academic and
practical application. In the past, because the
genetic resources ran off and lacked of the com-
munications with outside world, the researches in
China lagged far behind the world, resulting in
the outward situation that the origin center of
Malus has been in China but the research about
it was in other countries.

The systematics study on the genus Malus
outside of China started in Linnaeus’ time of
1770s. However, it was not until 1950s, one
hundred and eighty years later, that the same
study was initiasted by Yu tesun in China. The
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early study were mainly confined the species originated in China and
the methods used were morphological and anatomical. Only in recent
30 years, the Chinese Malus scholars began to broaden their re-
search fields and had made much important progress. The materials
used in the studies included not only species of Chines origin but
also the introduced ones. The research methods were not only tradi-
tional morphological and anatomic methods, but also modern cytologi-
cal or physiological genetics and molecular tools. They have made
new advances in the fields of the phylogenetic relationships of both
taxa and intra-species, the origin and evolution, the classification
and the germplasm characteristics than the last half century. These
achievements shorten the gap between the researches in China and
those of abroad and laid the base for bringing the China’s apple
germplasm study into world apple research work. Therefore, it’ s
necessary in this book to have a review and comparison of the old
and new studies on genus Malus and compiled the information into
different Chapters for the reference of apple research colleagues both
in China and abroad.

This book contains twelve chapters, the main contents of which
are indicated by the titles of the corresponding chapters. The fowllo-
ing is a brief explanation to the feature of each chapter.

Chapter one A brief introduction to the number of species
and their distribution of genus Malus in the world. First there are a
separate descriptions of the cultivated and wild species, this discrimi-
nation of wild and cultivated species clarifies the long confused con-
ception of wild and cultivated species in the past. At the same the
five gene centers of the natural distributions of wild species and the
non-natural distributions of cultivated species are mapped separately
to show clearly the delimitation between the natural distributions of
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wild species and non-natural distributions of cultivated species. This
idea of distinguishing wild and cultivated species goes through the
whole book.

Chapter two A description of the species of genus Malus
in the world. The wild and cultivated species of both introduced
and Chinese origin are described separately in this chapter. The un-
clear origin or phylogeny of the wild and cultivated species of genus
Malus in China are greatly clarified and this leads us to know what
are the Malus species which are originated in China. In the mor
phological descriptions of the Chinese origin species in this chapter,
both the terms and figures of Yu tesun(1956) are followed. As for
the other species, however, there are regretably some irregularity in
figures because of the different sources of literatures.

Chapter three In the section of the origin and evolution of
genus Malus Mill.In this chapter, the different evolution and origin
standpoint of different scholars in the world, including their argu-
ments, evidences and phylogenetic trees of the genus, are intro-
duced.But till now the most point of views on the origin and evolu-
tion of the genus are based on the modem morphological and
anatomic evidences. Without fossil evidence, many questions still
need further studying to have reasonable conclusion because of the
long history of the species evolution.

Chapter four In the section of the species evolution in this
chapter, the different ways of origin and evolution, both Chinese soft
apple and westem apple are introduced. The evolutionary changes of
Malus sieversii (Led.) Roem., the common ancestral species of soft
apple and western apple, are clarified. The errors, which included
the Chinese soft apple as a cultivar into the cultivated westem apple
and list Melus pumila Mill. as a true species in the species list of
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genus Malus in China, are corrected.

Chapter five A critical review and some comments on the
history of taxonomy of genus Malus are given and the achievements
of taxonomic study by former world scholars are fully affirmed in this
chapter. The unsolved problems in the existing classification of genus
Malus are also put forward to for discussion, for example, list both
the wild and cultivated species in a natural classification system,
name the taxonomic form or variety which have only continuous mor-
phological variation as a species. This kind of classification treatment
lead to the number of the species increase endlessly and brought
about many taxonomic problems with the classification of the genus.

Chapter six Following the principles of having or having not
natural distribution areas the cultivated species are separated from
the wild species. The number of the species are also reduced ac-
cording to polymorphism of species. At the same time, using the
modern microscopic results from cytology, zymology, palynology and
reproduction biology studies, some disputable species in the classifi-
cation of genus Malus are re-named and a new systematics of the
genus Malus Mill.is suggested.

Chapter seven In the section of the reproduction characters
of genus Malus in this chapter, the chromosome number of species
and their karyotypes,the synapsis of pollen mother cells and the ori-
gin of the base chromosome number of x =17 in Malus species are
expounded. The evolutionary role of polyploidy changes of species,
the origin of polyploid and its function in species spreading, the
mechanism of apomixis and its use in apple breeding, the pollination
and fertilization compatibility between species and the phylogenetic
relationships among species are also introduced in this chapter.

Chapter eight In the environmental stresses and pest insects
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and diseases resistance of Malus species part of this chapter, the
researches on the Malus species carried out by apple scholars of the
world in early and modem time are reviewed systematically. The
draught, water-logging, cold and salt tolerance and pests and diseases
resistance Malus species or types selected from the existing studies
are listed in this part of book. At the end of this chapter, the pre-
liminary study results on the virus resistance of different wild species
carried out both in China and abroad are introduced in an attempt
to supply the reference for future study.

Chapter nine  Use of Malus species as a genetic resources
for apple rootstocks. The investigations in 1950s in China on the use
of Malus species as apple rootstocks are summarized and a brief in-
troduction on the studies outside China of using seedlings or clonal
rootstocks is given in this chapter. The use of apomictic species as
apple rootstocks is evaluated and compared with that of non-apomictic
species. The virus resistant ability of EM and MM rootstocks and
the influence of virus on the graft compatibility are also elaborated
at the end of the chapter.

Chapter ten  Evaluation on using Malus species as breeding
parents. A general review on the advantages and disadvantanges in
using of the wild Malus species as parents in apple cultivar breed-
ing and the use of wild species in the cold tolerance and disease
resistance breeding are introduced. The use of apple cultivars as par-
ents in apple breeding for good quality was analyzed in details. At
the end of this chapter the exploitation and use of the useful genes
in apple germplasm, the oringinal and genetic effects of some useful
gene in apple breeding and how to establish their genetic markers
are reported.

Chapter eleven Evaluation on the omamental values of




