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Abstract China is not only one of the origin centers of Pyrus L. , but also the earliest birthplace of Pyrus L. in the world. This paper reviews

the evolution of Pyrus L. from the aspects of leaf edge morphology, inflorescence and fruit type, and summarizes the research progress of classi-

fication and species distribution of Pyrus L. , which is of great significance for the protection, evaluation and utilization of germplasm resources.

Key words Pyrus L., Origin, Evolution, Classification, Species distribution, Germplasm resources conservation

1 Introduction

Pyrus L. , as deciduous trees or shrubs, falls within dicotyle-
donous class, Rosales order, Rosaceae family. The fruit is sour,
sweet and delicious, and its nutritional value is high. It has been
one of the favorite fruits since ancient times. Because of the white
and beautiful pear flowers, Pyrus L. is often used in garden culti-
vation. The fruits of Pyrus L. can also be used as medicine,
which can clear the lungs and resolve phlegm, invigorate the body
and quench thirst, help digestion, nourish yin and moisten the
lungs, relieve sore poison, alcohol poison and so on. There are
about 25 species of Pyrus L. in the world, which are distributed in
Asia, Europe and North Africa. There are 14 species in China, 8
of which are endemic to China. China is not only one of the origin
centers of Pyrus L. , but also the earliest birthplace of Pyrus L. in
the world. The study on the origin, evolution, classification and
species distribution of Pyrus L. is of great significance to the pro-

tection, evaluation and utilization of germplasm resources.

2 Study on the origin

China is not only one of the origin centers of Pyrus L., but
also the earliest birthplace of Pyrus L. in the world. It is reported
that Pyrus L. originated in the mountains of western China in the
Cenozoic era. Due to the geographical isolation of Pyrus L. com-
munity and its adaptability to cold and dry conditions, it devel-
oped to both sides along the mountain range, which promoted its
evolution. The westward evolution of Pyrus L. is mainly in the Eu-
ropean direction, forming western pears, while the other side is

mainly in eastern Asia, especially in China, forming oriental
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pears. At the same time, it has also formed the three origin centers
of cultivated pears in the world, namely, the center of China, the
center of Central Asia and the center of the near East. Yu Dejun, a
plant taxonomist at the Institute of Botany of the Chinese Academy
of Sciences, believes that western pears originated in central and
southeastern Europe, as well as in Asia minor and Central Asia,
and were cultivated as early as 2 000 years ago in Roman times.

In addition, American scholars combined 29 chemical sub-
stances with 22 botanical characteristics to build a classification
chart composed of computer quantitative analysis methods, and
listed P. calleryana as the most primitive species in the evolution-
ary classification diagram. According to the characteristics of pol-
len and the results of karyotype research on P. calleryana, some

scholars also listed P. calleryana as the most primitive species.

3 Evolution

3.1 Evolution of leaf edge morphology For the Pyrus L. in
China, the primitive type is often serrated round or obtuse or en-
tire, while the evolutionary type is prickly at the serrated apex of
the leaf margin. Western Pyrus L. is a special type. The leaf ed-
ges of most species of Pyrus L. in China are serrated, but the
types of serration are different. The common leaf edge serration
types are shown in Table 1. The upper leaf edge of P. xerophila
has a few fine and sharp edges, the lower leaf edge of P. sinkian-
gensis Yu is not serrated or has shallow obtuse edges, and the
upper leaf edge is mostly fine and sharp. The results show that
P. xerophila and P. sinkiangensis Yu evolved from east to north in
the transitional stage of evolution.

3.2 Evolution of inflorescences The evolution trend of inflo-
rescences of Pyrus L. in China is as follows: from raceme or race-
mose-corymbose to corymbose and then to subumbellate, as shown
in Table 2. In terms of the number of flowers per inflorescence, it
decreases gradually in the above order. The diameter of each flow-
er tends to increase gradually, for example, the diameter of
P. betulacfolia and P. calleryana flower is generally less than
3 c¢m, while that of P. ussuriensis and P. bretachneideri flower is
more than 3 c¢m, a maximum of 4 ¢cm. The east-west succession

and north-south succession of Pyrus L. appeared.
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Table 1 Leaf margin serration types of Pyrus L. in China

Leaf margin serration types Variety

Distribution

Round, obtuse apex
P. xerophila
Thick, sharp apex

P. pashia, P. calleryana, P. communis, P. armeniacaifolia, P. pseudopashia,

P. betulaefolia, P. serrulata, P. sinkiangensis, P. phaeocarpa

Southwest Yunnan and Himalayan region

East China, South China and Northwest China

Table 2 Inflorescence types of Pyrus L. in China

Inflorescence type Variety

Distribution

Racemose or racemose-corymbose P.
P. pseudopashia
Corymbose-umbellate or subumbellate

P. hopeiensis

calleryana, P. betulaefolia, P. pashia,

P. bretachneideri, P. ussuriensis, P. pyrifolia,

To the south of the Yangtze River in China, including South Asia

To the north of China’s Yangtze River, to Japan and North Korea to
the east, and to Inner Mongolia and Russia to the north

3.3 Evolution of fruit type In the types of Pyrus L. in China,
those with a fruit diameter of less than 2 cm are called small fruit
type, and those with a fruit diameter of more than 2 cm are called
large fruit type. The research data show that the small fruit type is
more primitive than the large fruit type, the ovaries or fruits with
2 -3 locules are more primitive than those with 4 —5 locules, and

those with brown pericarp are more primitive than those with

Table 3 Fruit types of Pyrus L. in China

yellow-green pericarp. The fruit type characteristics of Pyrus L. in
China are shown in Table 3.

The pericarp of large fruit type with 2 —3 locules is mostly
yellow or green, brown, and most of them are cultivars with 5 loc-
ules. It is obvious that there is a trend of eastward and northward
succession from the Pearl River and the Yangtze River basin and
the Himalayas to North China and the Yellow River Basin.

Fruit type Variety Distribution
Small fruit P. calleryana, P. betulaefolia, P. xerophila, P. pashia Himalayas, East China, Southwest Yunnan, South Asia
Large fruit P. pyrifolia, P. ussuriensis, P. bretachneideri, P. sinkiangensis To the north of the Yellow River basin, a trend of continuous develop-

Medium fruit
P. pseudopashia

P. serrulata, P. armeniacaifolia, P. hopeiensis, P. phaeocarpa,

ment to the north and east

North China, Yellow River basin, Northwest, Southwest Yunnan, South
China

4 C(lassification study

According to different classification basis, different countries

Table 4 Classification of Pyrus L.

and scholars have made different classifications of Pyrus L., as

shown in Table 4.

Classification basis

Classification

Classification system Year

Classification by foreign  Classification by E. Koehne 1890
scholars or not

Classification by Kikuchi 1951

Whether the sepals on the fruit remain

The number of locules in Pyrus L.

Comprehensive morphology, biological

characteristics  and

Achras, Pashia

Eupyrus , Micropyrus Kikuchi, Inetrmedia Kikuchi
Pashia Fed, Xeropyrenia Fed, Eupyrus Fed, Arg-

eco-geographical  yromalon Fed

conditions of Pyrus L.

Classification by AH. A. 1954
DegopoB
Classification by Chinese Yu Dejun 1960
scholars
Pu Fushen 1993

tions of Pyrus L.

Leaf edge serration condition

Evolution and eco-geographical condi-

The Pyrus L. native to China was divided into 14

species

Among the more than 30 species of Pyrus L. in
the world, 28 were divided into 2 families and 4
populations,, namely the western pear line and the

oriental pear line

5 Species distribution

There are about 25 species of Pyrus L. in the world, which
are distributed in Asia, Europe and North Africa. There are 14
species in China, 8 of which are endemic to China. They are wide-
ly cultivated in the north and south of China.

5.1 Distribution in the world According to the research of
American scholar Westwood, Pyrus L. in the world can be divided
into four major populations, as detailed in Table 5.

5.2 Distribution in China The species distribution of Pyrus
L. in China is shown in Table 6.
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Table 5 Distribution of Pyrus L. populations in the world

Population Distribution

Variety

Europe
Spain, etc.

Mediterranean Sea

Tunisia, Libya, Lebanon, Southeast Europe, Morocco, etc.

Central Asia

East Asia China, Japan, Korea, Siberia of the Soviet Union, etc.

Greece, Turkey, Yugoslavia, Sardinia, Soviet Union, Israel, Algeria,

Iran, Soviet Union, Afghanistan, Pakistan, India, Nepal, China

Western Europe, Southeast Europe, Central Europe, Turkey, France, P. commuins, P. coucasica, P. nivelie, etc.

. amygdalifarmis, P. elaegrifofia, P. syriaea, P. longipes,
. gharbianh, P. mamorensis, etc.
. salicifolia, P. regelii, P. pashia, etc.

. pyrifolia, P. ussuriensis, P. handoensis, P. calleryana,

j - - - - e -

. betulacfolia, P. fauiei, P. dimorphopyll, P. koehnei, etc.

Table 6 Distribution of Pyrus L. populations in China

Population Distribution in China Distribution abroad
Endemic species P. hopeiensis Shandong, Hebei
P. sinkiangensis Xinjiang
P. serrulata Hubei, Hunan, Fujian, Guizhou, Jiangxi, Zhejiang, Sichuan,
Guangdong, Guangxi
P. armeniacaifolia  Xinjiang
P. pseudopashia Yunnan, Guizhou
P. xerophila Shanxi, Shaanxi, Henan, Gansu, Xinjiang, Tibet
P. bretachneideri Hebei, Henan, Shandong, Shanxi, Shaanxi, Gansu, Qinghai,
Xinjiang
P. phaeocarpa Hebei, Shandong, Shanxi, Shaanxi, Gansu, Xinjiang

Non-endemic species  P. ussuriensis Heilongjiang, Jilin,

Shandong, Shanxi, Shaanxi, Gansu

P. communis Southwest to southern China

P. pyrifolia

Liaoning, Inner Mongolia,

Anhui, Zhejiang, Jiangsu, Hubei, Jiangxi, Hunan, Sichuan,

Hebei, Northeast Asia, Russia and North Korea, etc.

Bhutan, Russia, Sikkim, Vietnam, Western Asia
and Europe

Laos, Vietnam

Guangdong, Yunnan, Guangxi, Guizhou, Fujian

P. betulaefolia Liaoning, Shandong, Hebei,

Shaanxi, Jiangsu, Gansu, Hubei,

Mongolia, Tibet, Zhejiang

P. calleryana

Henan,

Shandong, Zhejiang, Henan, Jiangsu, Anhui, Jiangxi, Hubei,

Guizhou, Shanxi, Laos

Jiangxi, Anhui, Inner

Japan, northern Vietnam

Guangdong, Fujian, Guangxi, Hunan, Taiwan

P. pashia

Sichuan, Tibet, Yunnan, Guizhou

India, Bhutan, Nepal, Laos,
Thailand, Vietnam, Sikkim, Pakistan, etc.

Myanmar,

6 Conclusions

Pyrus L. is widely distributed and adaptable in China, and
China is also one of its origin centers. The study on the origin,
evolution, classification and species distribution of Pyrus L. is of
great significance for the protection, evaluation and utilization of
Pyrus L. germplasm resources.
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