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The Scientific Term

PHYTOHORTOLOGY

Suggested by Academician and Prof. WU Zhengyi

  

Discussing about botanical garden with Prof. WU Zhengyi  in Kunming in 2008.

Left: ZHANG Zuoshuang.  Central: WU Zhengyi.  Right: HE Shanan

Retrouver ce titre sur Numilog.com

https://www.numilog.com/LIVRES/ISBN/9782759825301.Livre?utm_source=PDF-excerpt


BOTANICAL GARDEN, Benefiting Mankind Forever

With Compliments to Nanjing Botanical Garden Mem. Sun Yat-Sen
Tsung-Dao LEE
October, 2004

Meeting with Academician and Prof. Tsung-Dao 
LEE in Oct. 2004 in Suzhou City, China
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A bird’s view of the famous Silisified Wood Garden in the world located in 
Fairy Lake BG, Shenzhen (Courtesy Shenzhen BG and by LIU Bijian)
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Brief Introduction to the Book

The theory, methodology, technology, and achievements 

of research on botanical gardens worldwide are for the 

first time systematically reviewed and summarized, 

and form the foundation of Botanical Garden Science, 

PHYTOHORTOLOGY.  Altogether there are 11 chapters.

Chapter 1    Botanical Garden and Botanical Garden 

Science,  PHYTOHORTOLOGY

Chapter 2    The History of Botanical Gardens

Chapter 3    Ex-situ Conservation in Botanical Gardens

Chapter 4 Plant Introduction and Acclimatization in 

Botanical Gardens

Chapter 5    The Greenhouse System in Botanical Gardens

Chapter 6    Education in Botanical Gardens

Chapter 7    Landscape Planning, Design, and Architecture 

in Botanical Gardens

Chapter 8    The Operation and Administration of Botanical 

Gardens

Chapter 9    Major Botanical Gardens in China 

Chapter 10   Characteristics and Review of World Famous 

Botanical Gardens 

Chapter 11   Major Botanical Gardens All Over the World 

Chapters 1~8, as Part One, are the “General Introduction 

and Fundamental Theories and Principles of Botanical 

Garden Science, PHYTOHORTOLOGY,” and Chapters 

9~11, as Part Two, are the text for “Individual Botanical 

Gardens.”

Major achievements in botanical gardens, including 

research on plant introduction and acclimatization, 

economic plants, and environmental plants, were 

presented in this book, and the authors have pointed 

out the direction and the way for botanical gardens to 

serve the national economy. Principles and methods for 

plant conservation in botanical gardens were suggested. 

Based upon historical facts, the authors interpreted 

the dialectical relationship between “conservation” and 

“utilization”. In accordance with the true situation in 

China the “Developmental Strategy for the Chinese 

Botanical Garden System” was proposed. The use of 

modern information techniques for living collection 

records in botanical gardens was particularly discussed. 

The features and historical uniqueness of the development 

of greenhouses in botanical gardens both domestic and 

foreign were analyzed, and the role and the effectiveness 

of the demonstration of plant diversity in greenhouses 

were emphatically summarized. The particularity and 

foresight of scientific popularization (education programs) 

and tourism, as well as the complexity of operation and 

management in botanical garden, were discussed and 

concluded. The features of various art schools and styles 

in landscaping design, including ancient, modern, eastern 

and western were introduced and reviewed. The design 

and extent of landscape construction needed in Chinese 

botanical gardens were discussed. 

Based on the achievements of the authors’ studies of 

innovations in concepts, theories and practice on plant 

introduction and acclimatization, ex-situ conservation and 

stress cultivation of medicinal plants, and plant diversity 

conservation and utilization in cities were presented.

Owing to the importance of visualization, more than 

2,000 pictures were selected for this book to show and 

transfer the information, thought, feelings, and inspiration 

that could not be expressed by words and text alone. 

In addition, there are introductions to more than 200 
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individual botanical gardens all over the world in order to 

allow readers to easily recognize those botanical gardens, 

and to deepen their feelings and understanding as well as 

to create the thought leap in their minds. Many of those 

pictures were especially provided by botanical gardens 

both domestic and abroad.

This book is appropriate for readers including those 

who work in botanical gardens，on plant conservation，

for landscape and scenery areas and natural protected 

land，on city construction, on landscape art and 

architecture, in gardening and landscaping, on education, 

and policy makers and administration leaders.       

This English version is translated from the Chinese 

version published in 2005. But, some new data and 

pictures are included to replace the original ones in order 

to present a little more updated information. 

ix
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FOREWORD

There are more than two thousand botanical gardens 

of various sizes and features all over the world. The oldest 

one (the Padova Botanical Garden), has existed for more 

than four hundred years, and the largest one, the Royal 

Botanic Gardens, Kew, has a living collection of more than 

forty thousand species of plants. Quite a few outstanding 

botanical research institutes are named as botanic gardens. 

While the history of botanical gardens in China is less 

than one hundred years, there are more than one hundred 

botanical gardens in China, and some are also local 

botanical research institutes. With all that being said, there 

has been no such discipline as “Botanical Garden Science” 

in the past four centuries, so that when Mr. HE Shanan, 

et al., wrote this book on Botanical Garden Science, I 

would like to suggest a new term, PHYTOHORTOLOGY 

(or HORTOLOGY for short) had to be coined for this 

discipline in order to distinguish it from agriculture, 

silviculture, and horticulture. Why has no one in the 

world, aside from Chinese scholars, taken the initiative in 

writing a book on Botanical Garden Science? Personally, I 

believe it is because the development of botanical gardens 

has been so dynamic, comprehensive, and multi-faceted 

that no one has ever dared to pen such a book. 

This book helps readers to recognize that the primary 

mission and major task of botanical gardens is the 

collecting of various types of living plants, with as many 

types as possible, from all over the world; conducting 

and registering the “census” of plants scientifically; and 

conserving plants and displaying them in the most 

beautiful way possible. In order to do so, we must make 

sure that the plants are able to survive and reproduce 

themselves in specific environments, and then to develop 

A Review On This Book By Prof. WU Zhengyi

and utilize these resources of species and germplasm. Such 

tasks are infinite, but we could and should “depict the 

infinite with the finite.” As a first step, a discipline should 

be created whose parameter is defined and described in 

the contents of the pages of this book. Let us celebrate 

this book, for it is the path that leads to discovering living 

treasuries.

“One would fail to see Mt. Lushan’s true face, when he 

is inside of the mountain.” In this sense, Botanical Garden 

Science is the most advanced stage of the development of 

botanical theory as it is combined with practice. Simply 

put, phytohortology is a study of the introduction of 

various wild plants from different places, including where 

they grow originally, so that they can grow and reproduce 

themselves unceasingly in an environment where all 

their needs are provided for. There is a lot to learn and a 

long way to go in this field, and this book takes us plant 

lovers, both scholars and laymen, back to a nature which 

is equally gorgeous, yet where human footprints are also 

seen collectively, in order to develop and utilize natural 

resources more and more properly, and to live in harmony 

with nature. I am now over ninety years old, and my 

eyesight is too deteriorated to read this book intensively. 

As a result, I could only read it briefly and came up with 

such a superficial review. I beg the author’s and readers’ 

pardon for that.

Based on the insights gained from over 40 years’ 

experience in establishing botanical gardens, as well 

as learning from over 240 famous botanical gardens 

around the world, the authors refined and sublimated 

the fundamental theories of the highly integrated and 
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multifunctional botanical gardens that will have long 

lasting benefits to mankind forever, in its primary 

methodology including scientific research, management, 

and popular science education, as well as the applied 

technologies involving, yet controlling invasive aliens, 

diseases and pests, into a science for the first time. 

Botanical Garden Science was established as an academic 

and systematic discipline, whose core is the fundamentals 

of how to conserve the diversity and reproducibility of 

plants. As a result, this book was born as the first and 

official introduction to the discipline of Phytohortology, 

which will also play a significant role in assisting and 

enlightening generations to come.

With the developmental history of botanical gardens 

all over the world as a background, and plant ex-situ 

conservation, introduction, and acclimatization as its 

key link, this book introduces the theories, methods, 

and techniques of Phytohortology to the readers 

systematically, comprehensively, historically, and 

dialectically. This book could be called an encyclopedia 

of Phytohortology. Historically, gardens in China began 

with hunting gardens and water gardens such as “Ling-You 

Ling-Zhao”( 灵 囿 灵 沼 ) in the slave society, and imperial 

gardens such as “Shang-Lin-Yuan” ( 上林苑 ) and the “Fu-Li-

Gong” ( 扶荔宫 ) in the most prosperous times of feudal 

society. However, these failed to evolve continuously into 

Chinese modern history. This book will promote and 

carry forward continuously the development of Chinese 

botanical gardens with the advantage of modern science 

and technology atop the foundation of development in 

ancient times. One of the unique characteristics of this 

book is that it is illustrated with more than 2,000 pictures 

which vividly show the readers various botanical gardens 

in the world. Some of those pictures were taken especially 

for this book. It is undoubtedly a fresh and dynamic 

textbook which is beneficial to its readers. It is such a pity 

that I, as the reviewer, could not enjoy reading the book 

in depth, because of my poor eyesight. In conclusion, this 

is a masterpiece, an excellent book that makes a great 

contribution to the botanical garden enterprise in the 

world.

xi

Retrouver ce titre sur Numilog.com

https://www.numilog.com/LIVRES/ISBN/9782759825301.Livre?utm_source=PDF-excerpt


PREFACE

The modern botanical garden is originated from 

European culture. Up to now it has been a history of 

more than 400 years, but there is no comprehensive 

and systematic research or summarization of this field. 

In China the botanical garden system was begun in the 

early 1920s or 1930s, and it was introduced from the 

West along with other modern sciences and technologies. 

Thus, the Chinese botanical garden system has a history 

of less than one century, and its major developmental 

period was only the second half of that century with 

the founding of the People’s Republic of China. There 

are more than one hundred botanical gardens in China. 

Compared with more than 2,800 botanical gardens total 

in the world, this is not insignificant, and the speed of 

growth is relatively rapid. Chinese botanical gardens 

gradually and thoroughly learned from the history, 

direction, and task of botanical gardens in the world. 

However, the direction and task of botanical gardens has 

also changed following the change of historical periods. 

In China the direction and task of botanical gardens is 

also a lively topic, and the discussion has never stopped. 

It is difficult to have a relative consensus among most 

people. Facing our ever-changing global situation, it is 

difficult for botanical gardens to regulate the direction of 

development for the time being.

It is necessary to study and to understand the history 

and the true nature of world botanical gardens in order to 

make wise policy decisions for the development of Chinese 

botanical gardens with a view to China’s features and 

current status, to know the truth, and to delicately guide 

the way. A botanical garden is a kind of comprehensive 

scientific institute. The task for a botanical garden changes 

from one era to another, and from one region to another. 

The size, style, and features of a botanical garden are 

unique to each one, and sometimes quite different from 

other gardens. In China recently, there have been some 

botanical gardens that have made their character and 

task diverge to a certain extent from the true purpose of a 

botanical garden. In fact, the garden’s true purpose must 

never be altered. 

There is a great amount of literature on botanical 

gardens in the world. But much only briefly touches 

on the true nature of the gardens, and the majority of 

those written material are merely either introductions 

to, or tour guide materials for, botanical gardens. Going 

through those materials, it is obvious for people to 

see that there were many “glories” and “low ebbs” in a 

great number of botanical gardens all over the world 

within the past several hundred years. “glories” are the 

achievements gained by botanical gardens, and “low 

ebbs” reflect the neglect from societies and communities 

that caused botanical gardens to have difficulties in 

maintaining themselves. The material covering the 

deep implications and challenges to botanical gardens 

is very slight and scattered up to now, and there is no 

single book with a serious, comprehensive analysis 

and summarization of botanical gardens. The aim 

of this book is on target for summarizing the costly 

experiences of the world’s botanical gardens, and for 

searching out the internal and external reasons for the 

change of the botanical garden’s features and task over 

the different historical stages. It also clarifies a series of 

basic and important facts about, and challenges to, the 

development of botanical gardens all over the world. 

These include “the source, flow, rise, and decline,” as 

well as the relation of “the master, the assistant, the lead 
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singer, and the follower,” by observing the inner essence 

through the outward appearance. The strategy for the 

development of Chinese botanical gardens should be 

figured out based upon all these facts and conclusions, as 

well as upon the current practical situation in China. 

The totality of comprehension, intersection, and 

uniqueness of scientific aspects, as well as the diversity of 

activities, the wide-ranging connection with people, and 

the directorial function in enlightening people to exist 

harmoniously with nature—all these are more and more 

clearly presented in this book’s analysis of the development 

of modern botanical gardens. Therefore, Phytohortology 

or Hortology (Botanical Garden Science), is becoming 

a branch of biological science, and an independent 

discipline. It is a new discipline highly interwoven with 

both the natural and social sciences.

Because of the issues of global ecological problems, 

botanical gardens have gained a greater concern for 

their functions in plant conservation and environmental 

protection. Nevertheless, the traditional and important 

role of botanical gardens in the exploration of new plant 

resources (especially wild plant resources), must never 

be abandoned. The guiding role of botanical gardens in 

scientific popularization and tourism cannot be neglected, 

either. More concerns have been thrown on botanical 

gardens because of their functions in the city’s ecology 

and landscape construction, and especially their support 

in improving city’s ecological construction by biodiversity 

and the knowledge of plant environments. Botanical 

gardens display and demonstrate the progress and history 

of the people’s civilization through their glorious plant 

heritage. Because of all these reasons, the botanical garden 

is far from the concept of “a place for plant introduction 

and acclimatization” defined simply during the 1960s or 

1970s in China. It is considered as a specific field of plant 

science to be researched and developed.

Since Phytohortology possesses strong and broad 

comprehensiveness, it may have some overlap with other 

scientific disciplines. Although this is unavoidable, it 

should have its own specific field, and should not be too 

much overlapped with agronomy, forestry, horticulture, 

landscaping science, gardening science, tourism science 

and popular education, etc. This book’s primary focus 

includes the following: the botanical garden’s historical 

mission; professional function; roles of plant collection 

and conservation (especially ex-situ conservation); 

plant introduction and acclimatization; exploration 

and utilization of economic plants; construction of 

plant environment in cities; display of biodiversity; 

popularization of botany; and botanical garden master 

planning and design. 

The book is titled PHYTOHORTOLOGY and it is a 

new term suggested by Chinese academician, Professor 

WU Zhengyi. Although most of the authors have been 

working in botanical gardens for more than 40 years 

even 50 years, and although some have held the leading 

position for 20 years or more, it is still a big challenge for 

them to recognize, understand, explain, and develop this 

new discipline. For this reason, it is important to study a 

great number of botanical gardens. Therefore, there are 

three chapters: 9, 10 and 11, that include more than 240 

selected botanical gardens in this book to exemplify the 

information about botanical gardens around the world. 

Certainly, this number is still a small part, as there are 

more than 2,800 botanical gardens in total. 

The authors would like to applaud the glories and 

innovations of botanical gardens worldwide with this 

book in the new century, and welcome comments on this 

book from their friends and colleagues.   

HE Shanan

December 10, 2015
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Abbreviation of Chinese Botanical Garden Names

Name Abbreviation

Anhui Biological Institute Botanical Garden Anhui I BG

Anji Bamboo Garden Anji B BG

Anshan 219 Botanical Garden Anshan 219 BG

Baoding Botanical Garden Baoding BG 

Baoji Botanical Garden Baoji BG

Baotou Landscape Institute Arboretum Baotou L Arb

Bayi Agricultural University Wild Economic Botanical Garden Bayi WE BG

Beijing Botanical Garden, CAS Beijing (I) BG

Beijing Education Botanical Garden Beijing Edu BG

Beijing Medicinal Botanical Garden Beijing M BG

Beijing Municipal Botanical Garden Beijing (M) BG

Central South University of Forestry and Technology Botanical Garden Central South F BG

Changbaishan Botanical Garden Changbaishan BG

Changchun Forestry Botanical Garden Changchun F BG

Changchun Zoo and Botanical Garden Changchun Z BG

Chaozhou Botanical Garden Chaozhou BG

Chengdu Botanical Garden Chengdu BG

Chifeng Arboretum Chifeng Arb

Chongqing Botanical Garden Chongqing BG

Chongqing Flower Garden Chongqing F G

Chongqing Medicinal Botanical Garden Chongqing M BG

Chongqing Nanshan Botanical Garden Nanshan BG

Chongqing Three Gorges Precious & Rare Botanical Garden Three Gorges PR BG

Dalian Botanical Garden Dalian BG

Dalian Yinggeshi Botanical Garden Yinggeshi BG 

Datong Botanical Garden Datong BG

Daxing'anling Frigid-temperate Forestry Botanical Garden Daxing'anling FF BG

Dengkou Psammophyte Botanical Garden Dengkou Ps BG

Dezhou Botanical Garden Dezhou BG

Dinghushan Mountain Arboretum Dinghushan Arb

Dongfeng Forestry Botanical Garden Dongfeng F BG

Dongguan Botanical Garden Dongguan BG

Donghu Moshan Landscape Botanical Garden Donghu ML BG
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Dongtai Caost Economic Botanical Garden Dongtai C BG

Dujuancun Botanical Garden Dujuancun BG

Fushan Botanical Garden Fushan BG

Fuzhou Arboretum Fuzhou Arb

Guangxi Liuzhou Karst Botanical Garden Liuzhou K BG

Guangxi Medicinal Botanical Garden Guangxi M BG

Guangxi Shishan Arboretum Shishan Arb

Guilin Botanical Garden Guilin BG

Guizhou Botanical Garden Guizhou BG

Guizhou Forestry Academy Arboretum Guizhou F Arb

Guizhou Kaili Arboretum Kaili Arb

Guizhou Medicinal Botanical Garden Guizhou M BG

Guizhou Xiaolongli Subtropical Alpine Botanical Garden Xiaolongli BG

Guizhou Zunyi Arboretum Zunyi Arb

Hainan Forestry Institute Arboretum Hainan Arb

Hainan Tropical Economic Botanical Garden Hainan BG

Hangzhou Botanical Garden Hangzhou BG

Hangzhou Medicinal Botanical Garden Hangzhou M BG

Hefei Botanical Garden Hefei BG

Heilongjiang Forestry Botanical Garden Heilongjiang F BG

Heilongjiang Shihe Arboretum Shihe Arb

Hengchun Tropical Botanical Garden Hengchun T BG

Hong Kong Kadoorie Farm & Botanic Garden Kadoorie F BG

Hong Kong Ocean Park HK Ocean P

Hong Kong Zoological & Botanical Park Hongkong Z BP

Huanghe Tourism District Botanical Garden Huanghe T BG

Huangshan Arboretum Huangshan Arb

Huaxi Subalpine Botanical Garden Huaxi Sa BG

Hohhot Arboretum Hohhot Arb

Hohhot Botanical Garden Hohhot BG

Hunan Forestry Botanical Garden Hunan F BG

Hunan Forestry Institute Nanling Botanical Garden Nanling BG

Hunjiang Arboretum Hunjiang Arb

Jianfengling Tropical Botanical Garden Jianfengling T BG

Jiangxi Forestry Academy Nanchang Arboretum Nanchang Arb

Jiayi Arboretum Jiayi Arb

Jigongshan Mountains Botanical Garden Jigongshan M BG

Jinan Botanical Garden Jinan BG

Jiuhuashan Botanical Garden Jiuhuashan BG

Kaiyuan Tropical Botanical Garden Kaiyuan T BG

xvi

Retrouver ce titre sur Numilog.com

https://www.numilog.com/LIVRES/ISBN/9782759825301.Livre?utm_source=PDF-excerpt


Index of Latin Names 813

Tigridiopalma magnifica, 349
Tilia, 665, 775
Tilia × europaea, 579
Tillandsia, 579
Tillandsia cyanea, 207, 449, 609
Tillandsia sucei, 549
Tillandsia usneoides, 199
Tillandsia xerographica, 429
Todea barbara, 559
Toona ciliata, 765
Torreya taxifolia, 707
Townsendia, 184
Toxicodendron vernicifluun, 133, 395
Toxicodendron vernicifluun ‘Dahongpao’, 395
Trachelospermum jasminoides, 150
Trachycarpus fortunei, 182, 127
Trachycarpus nana, 83
Tragopan caboti, 420 (animal)
Tragopogon dubius, 39
Tragopogon miscellus, 39
Tragopogon pratensis, 39
Trapa bispinosa, 275
Trevesia palmata, 296
Trichoglottis philippinensis, 648
Trichomonas speciosum, 559
Trichosanthes cucumerina, 181
Tricyrtis nana, 184
Trifolium repens, 150, 153
Trillium persistens, 707
Tripterygium, 687
Trochetia erythroxylon, 622
Trochetiopsis ebenus, 551
Trochetiopsis erythroxylon, 182
Tropaeolum polyphyllum, 273
Tropaeolum tuberosum, 525
Tsoongiodendron odorum, 81, 351, 418
Tsuga, 113
Tsuga canadensis, 113
Tsuga canadensis var. pendula, 470
Tsuga diversifolia, 687
Tsuga heterophylla, 274, 755
Tulipa, 491
Tulipa gesneriana, 155
Tulipa sprengeri, 522
Tulipa tarda ‘Dasystemon’, 521
Typha angustifolia, 275

U

Ulex europaeus, 156, 559
Ullucus tuberosus, 525
Ulmus, 500
Ulmus americana, 468
Ulmus laciniata, 393, 394
Ulmus pumila, 398,739
Ulmus pumila var. pendula, 393

Ulmus glabra ‘Camperdownii’, 283
Utricularia, 191
Utricularia sandersoni, 193
Utricularia vulgaris, 275

V

Vaccinium, 134, 328,480
Vaccinium ashei, 134
Vaccinium corymbosum ‘Legacy’, 135
Vaccinium macrocarpon, 575
Vaccinium oxycoccus, 575
Vaccinium uliginosum, 575
Vaccinium virgatum, 134
Vaccinium vitis-idaea, 575, 590
Vallisneria spiralis, 275
Vanda, 211
Vanda coerulea, 190
Vanda hookerana, 463
Vanda parviflora, 199
Vanda teres, 463
Vanda ‘Miss Joachim’, 463, 464
Vandenboschia radicans, 626, 627
Vandopsis, 83
Vanilla, 453, 559
Vanilla annamica, 154
Vanilla fragrans, 732
Vanilla planifolia, 144, 411, 412, 523
Vatica mangachapoi, 190
Vernicia fordii, 31
Veronica, 620
Veronica didyma, 154
Vetiveria, 158
Viburnum, 113, 685, 699, 750
Viburnum dilatatum, 113, 332
Viburnum lizonicum, 114
Viburnum macrocephalum, 113
Viburnum plicatum f. tomentosum, 114
Viburnum plicatum f. tomentosum ‘Rosum’, 114
Viburnum sargenti, 468
Viburnum setigerum, 114
Victoria, 147
Victoria amazonica, 147, 181, 220, 337, 447, 472, 524, 535, 548, 

557, 726
Victoria cruziana, 147,261
Vinca rosea, 151, 623
Viscum album, 579
Visnea mocanera, 448
Vitex trifolia var. simplicifolia, 365
Vitis, 133
Vitis amurensis, 6, 63, 133
Vriesea splendens, 208

W

Washingtonia filifera, 195, 572, 573, 729
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Watsonia coccinea, 600
Wedelia chinensis, 150
Wedelia trilobata, 156
Weigela, 114
Weigela coraeensis, 114
Weigela florida, 114
Welwitschia bainesii, 543
Welwitschia mirabilis, 183, 220, 221, 444, 446, 490, 494
Werneria villosa, 186
Widdringtonia, 494
Wisteria sinensis, 271, 605, 606, 687, 721
Wodyetia bifurcate, 83, 195
Wollemia nobilis, 334, 425, 489, 766

X

Xanthium sibiricum, 156
Xanthoceras sorbifolia, 377, 416
Xanthorrhoea, 634
Xanthorrhoea resinosa, 763
Xanthosoma nigrum, 521
Xerosicyos danguyi, 216
Xerosicyos pubescens, 213
Xyris muelleri, 184

Y

Yucca, 564
Yucca brevifolia, 449
Yucca elephantipes, 601

Z

Zamia, 564, 730
Zantedeschia aethiopica, 777
Zanthoxylum nitidum, 402
Zea mays, 68, 157
Zelkova crenata, 564
Zingiber omeiense, 86
Zingiber spectabile, 208
Zizania caduciflora, 275
Zizania latifolia, 31
Zizania palustris, 31
Ziziphus jujuba, 63, 155, 572, 574, 659
Ziziphus jujuba ‘Honey Jar’, 155
Ziziphus jujuba ‘Millstone’, 295
Ziziphus spinachristi, 155
Zygopetalum mackayi, 637
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