Jf"pgﬁ.% I
| R Ml \

New Lotus Flower‘ |
Cultlvars in China WAl

e / E?ﬁ i Zhang Xmgyan / Chief Editor
i 9,4 V4 #E fCl;en'L‘qﬂgqiﬂg:_/ Translator
. FHEB/ ER Wang Qichao / Réviser ‘

EFEH!IIEHM’FI

~ CHINA FORESTRY PUBLISHING HOUSE e



[ fa] AT i A ] 725

NEW LOTUS FLOWER CULTIVARS IN CHINA

#iT=/F4% Zhang Xingyan / Chief Editor
)31 WE= Chen Longging / Translator
FHIE /ER  Wang Qichao / Reviser

w1 B Y i A
China Forestry Publishing House



BHEM&BE (CIP) HiiE

A R T LRI 3RATE Hgs PR —Abat: PEMOLE
Mk, 2011.7

ISBN 978-7-5038-6198-7

I @ . @ - OF— T OFE — & — e — 2
IV. ©S682.320.292-64

H [E R A B A T CIPRR % = (2011) 351045495

KR, RERE: PRIH

M AR P EAO R
(100009 AL ¢ a3k X 7 N A A XA 75
;. www://lycb forestry.gov.cn
(010) 83224477
. HEAE
: ALECEEEHIRA PR 2
: ALFUAEIRENRIA PR 2 =]
: 20114E7 A 1l
: 20114E7 A1k
: 889mm x 1194mm  1/16
: 18
. 576 T
;. 1~3000 fH
: 199.007¢

S S HEOF S ERREE
SESER NN YBEFINE






Prieid ¥ EHBB B




1989 ~20054FEI164E[E], Bl 15 /G4 Hik

CHREEESFRE R Y (1989 dhEEE IR T\l H
FAt, 1994 EERE A ) . (PEEERS

FhEE-225 ) (19998 AR E B IR Tl e Al )
F ¢ R EEAE SRR ) (20056 H EMLH
fidt ) 3P, HLUASES (&) NS %
&, RERSER, BIMNXNEBEZHELEI=
FEfER — R E SRR, IR EGRIEE M
TAYEBUSIRAG L, MHIAREROREN, E5
) () %, (RERITEEARS R (FE
AL A EE ) 1.

AMER, HEEPm—A ¥ =, —E
BIFEI3M i) B —EBHFE&EM,
EEEI3A ( fifdi ) REBEHVHFS; =EEMEE
MTEFAL FHiF; WESFEA, HRidEE
THNE; ARENTEEREE, SI@EELRMT
SYIEHERG; SNENME THRIR B RFE/RE
Uy “=FE"

AL AE AT IHEN T, BHREEIRRI
SRR RITRRE, AEREAHIES . 2
ERESEREX, EEXE S E R
VR B, PSR SR A MRS RT
FEI e R AR R ) BTG, XN (HFifad )
FERFIBMEERNSR, &0 WA T
TRITEHIRSIR LN, B AR S AR, FERl@XS R
[ fe A6 At e AR R A S PRI O 43 7 — AL
ESPNEI

(hEEAHSFHEE) T EIFRI201048
Hib, #ERHPHEEFEREESMHES. IR
o, YEREMEZRAE K “ICEHIRE"

PREFACE

During the 16 years from 1989 to 2005, we compiled and published three
books on lotus, Chinese Lotus Flower Cultivars in 1989 published by China
Building Industry Press and by Taiwan Shuxin Press in 1994, Chinese Lotus
Flower Cultivars (Continued) in 1999, and Lotus Flower Cultivars in China in
2005 by China Forestry Publishing House. We thought that we would not have a
chance to write another book on lotus, and did not expect that we, octogenarian
couple, still have the opportunity to do some contributions in lotus scientific
research 5 years later. Witnessing that great progress has been made in lotus
cultivar breeding, we experience great and joyful feeling that development of
lotus boosts the publication of serial books, which urges us into compiling New

Lotus Flower Cultivars in China I .

The reasons why we use ‘new’ in the title of book are as follows. Firstly, it
can be distinguished from the previous three books; secondly, the cultivars in this
book are all new varieties which are not included in the previous books; thirdly,
there are new participants in the breeding projects; fourthly, new contents are
added in cultivar characteristics; fifthly, bring our work in line with international
practice and set up a new lotus cultivar classification system; finally, it introduces

a new ‘triplet flower lotus’ which appears occasionally in nature.

The subject of this book is lotus cultivars. Part I of this book includes
The Developmental Prospect of Lotus, Discussions on Innovation of Lotus
Expositions, The Investigations of Lotus in Thailand and so on, because cultivars
are involved in these articles directly or indirectly. In appendix, we use two
pieces of comments on the previous books by both Chinese and foreign readers.
It is because New Lotus Flower Cultivars in China I is the continuation of
the previous three books, and by reading these comments the readers can learn

something about the origin of lotus as well as the Chinese lotus cultivation

history, especially the evolution and distribution of lotus cultivars.

New Lotus Flower Cultivars in China I was originally planned to be
published in 2010. The reason why we postponed the publication is that some

breeders did not describe the characteristics according to the unified ‘record
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standards’ due to different understandings, which was a situation we did not
encountered during our own breeding, observation and recordings. In 2010, we
have to demand rhizomes of some cultivars from the breeders, cultivate, observe
and record them together, which delayed the publication. To prevent this happen
again and arouse attention from the breeders, we add more details in section
of The Criteria for Recording Cultivar Morphological Characteristics and the

pictures compared with the previous several books.

New Lotus Flower Cultivars in China I is the fruit of collective intelligence
and innovation. The breeders in this book are all our good friends; although
located around the country, to meet the accuracy and standard of new cultivars’
recordings, they cooperate with us to update the data repeatedly with great
patience. The breeders’ team spirit of cooperating and scientific attitudes of
seeking truth from facts guaranteed the completion of this book. We would like

to express sincere gratitude to all these partners!

In order to promote international exchanges, we issue an English version
together with Chinese version, as the way used in Chinese Lotus Flower
Cultivars (Continued). We invite Professor Chen Longqing, chairman of
Gardening Department, College of Horticulture & Forestry Sciences, Huazhong
Agricultural University, to be responsible for translation. We have worked
together in the Lotus Branch for years, therefore we cooperate happily this time.

We forward our sincere gratitude to Professor Chen and his assistants!

In several dozens of years, every time we write or edit a book on lotus, we
are supported vigorously and encouraged warmly by our mentor, Academician
Chen Junyu. Chen always writes forewords or titles for us without any hesitation,
and between the lines it is full of deep love of nature and sincere concern about
the younger generations from the elder horticulturists. His words always warm
our hearts whenever we read them. Now Chen is healthy, but, after all he is an
elder of 94. Thereby, before the publication of the New Lotus Flower Cultivars
in China I, we do not want to bother him again to write the foreword and just
invite him to write the title for the book. How precious it is! Hereby, we extend

sincere thanks to our mentor!

New Lotus Flower Cultivars in China I altogether contains 203 cultivars
and more than 250 color pictures. Looking forward to presenting readers with
‘new’ book on lotus and making some contributions in China lotus breeding
project, editors strike for a book with excellent texts and pictures, a book with
scientific, intellectual and practical values. As a matter of fact, this is editors’
original intention merely, there must be some mistakes in this book. We would

be grateful if our readers give us critical comments.

Zhang Xingyan, Winter of 2010
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1. Infroduction

Lotus, with a cultivation history of over 2,500 years in China, is
widely distributed throughout the country except the Tibet Autonomous
Region and Qinghai Province. Lotus has been the most popular flower
in China since the ancient time. People used its underground stem--
lotus rhizome and seed as vegetables, and other organs as herbs. 2,000
years ago, its medical functions were described in the oldest Chinese
pharmacopoeia Ben Cao Jing. As there are different uses of lotus,
gradually, it is cultivated as seed lotus, flower lotus and rhizome lotus
groups with different cultivation techniques. It is no doubt that China
has been the lotus cultivation center in the world. Meanwhile, Japan,
Korean Peninsula, Southeast Asia and India also have a long history of
lotus cultivation. The growers and horticulturists in these countries have
also made great progress in lotus science research and applications in
the 21% century.

In China, during the past five decades, the lotus-related careers
have achieved more success and developed much faster than any
other periods in history. There are over 800 cultivars, and numerous
artificial and natural wetlands with lotus, making China the largest
country with respect to cultivars and scenic spots for seeing and
enjoying lotus. In 1990s, Chinese lotus researchers found a kind of

lotus living normally in Puzhehei Lake of Yunnan Province, in depth
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Figure 1. Lotus can live in the 3.2m deep water in the Puzhehei scenic spot, Yunnan Province

ANFE L RIS X ICAFE R, PER2BRE LR
B% ., B SARZNESR . 20tH40004EM, FE 1A
TERIZEANRAfERm “HHE R SRR IIEKER
32mAbIRITEFF LR, MITERE T faidE 5 BB /KR
2mAYAEGERIR (B1) . 5%, BB ARXAERRILH
M OMBEI R E, RIS /KIciE S
FOLL AR AR TSR ET R, ZRAHTETEA A SR T 2
E77 (E2) . AtHay], FATMAREESLERH A IIER
REHERISN, SHIESEEYIEI, FRAGIERE
TR AEAINE N (REMEFERK) , BAS
FHEARER T AL AR A AR R R 7E,
FRENTFE B EEM T FT0HE90FERB R “XK
ZE” BB, BREFELAEEE AFMESN, i
IEWRE . WG WL, ZEiEE, FEREERAE
53300hm’, FEEARER, DRKITFEEAE, MHE
ZRES, MES K. [ EEBLI AR IESE
SYFR, ERIEHERZA266600hm’, 725 HE], 2T
HEEA, FIEE,

L, e FE TG I, A EfE— X
TERRES SL 2 5, RO RN F 4555 SUAEHISZ A P2l

of 3.2 m (Figure 1). The fact changed the opinion that lotus can
only live in a lake or pond shallower than 2 m. Recently, at Nansha
wetland, near the estuary of Zhu River, researchers found that lotus
live together with mangroves which cannot live without sea water
(Figure 2), which demonstrates that lotus has strong salinity tolerance.
At the beginning of the 21" century, it was found that the distribution

of lotus is closely related with the geographic latitude. Lotus in

M2 siIpEHaMAEL

Figure 2. Lotus live together with mangroves in the estuary of Pearl River
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Figure 3. Fibers of lotus stalk at Ohga Lotus Museum in

Tokyo, Japan
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Southeast Asia and other tropical regions are quite different ecotype
compared with those in temperate areas. Lotus cultivars achieved
by means of outer space irradiation in 1990s by researchers in
Guangchang of Jiangxi Province, have been widely planted in Jiangxi,
and later in Hunan, Hubei, Zhejiang and Anhui provinces. The total
cultivation area has reached to 53,300 hm”. At the same time, lotus
rhizome industries expanded rapidly, mainly in Yangtze River regions,
and then to the Central Plains, Shandong Peninsula, southwest areas,
and the coastal areas of Guangdong and Guangxi, with a cultivation
area of about 266,600 hm’. The rhizome were sold well and exported
to Japan, Singapore and other countries.

Nowadays, with the rapid development of economy, lotus has
become the pillar products in some places that have won various
awards by the state. Qiaotou Town of Guangdong has been titled
as the ‘Town of Lotus in China’, Guangchang County of Jiangxi
as ‘Hometown of White lotus’, Xiangtan County of Hunan as
‘Hometown of Xianglian’, Baoying County of Jiangsu and Hedong
District of Linyi City in Shandong as ‘Hometown of Chinese Lotus
Rhizome’. All those honors helped make the places famous, and
then promote the development of economy and increase the income
of local people.

Every part of lotus is useful. However, we did not make full use
of it. It can be used in the unrestored wetlands, the polluted rivers
in town and the artificial ponds in residential areas. Up to now, the
use of lotus is still at low levels. Usually, rhizome lotus was eaten
directly, and a few rough processed products of lotus have not formed
large-scale production yet; medicines, health products and injections
extracted from lotus are rare in the market. As for products made of
lotus leaves and stems, they are still at an experimental stage in China.
At the same time, we have seen some craftworks made from fibers
of lotus stem when we visited the Ohga Lotus Museum in Tokyo,
Japan (Figure 3). In a word, a comprehensive study of developing and
utilizing lotus will bring us abundant benefits in the future, but it will

be a heavy task and have a long way to go.

2. Extensive developmental ways

To protect our earth, creating a green, environmental, ecological,
low-carbon life has become a common goal of governments and
people in the new century. As lotus is an Eco-friendly plant, the
development of lotus will surely make great contributions to cope

with the global climate changes.

(1) The combination of landscape and ecology

To build up an artificial wetland, lotus should be the main plant.



Figure 4. Black swans settle down in the natural wetland in

Gardens of Perfect Brightness.

JR/KIEEE BARENTRI L EK &Y. BRI “%¢
" NEFAEY, EREVIAHEERES . G&5EFN
HERIZE . DURIPAERSEINRVATER, MR IRRE
7. 2007 AL RIRIRE V2 0EE —+ — Jm-hE R bR
Y, M EN—293hm R TEOE, G
5 [Fffiaar. BAMSRSEHATSE S, RELWZHEA
—Edl R A RIVEAE, 2 A EARTEE AR
., &, HEEAE, KURELDEERGEENE
Sea, IXAMVIVIN “FE” , RARAUSUX PIXMES B
PAsEs BRI R ARSI, POREE g 2! EIFARE
S TR, WrERAE “AET . “BFaE H
A, RXHIROELEIREH TEIA . 200855, ik
HILT, —%zmr56t BRI, J5 €2
B b e LH, A48 K7 R, BJEIRE
weE BB EE R A TIRERY “Tedl” REMEK,
e )L (E4) . TRIESFRR, XN BEFRASREE
HEENH4NEEEE) L, FENTEEN TRl &
EEMUKTLR, AMEER, & RER%, —iY, LA
“B|[RPAREE BRIEER" HIShLE A R, IF
BERRALBASZ N RERBERERIE—RKHINK. 7
AR, RIEER, NI, EAER. BRIEES
HISEH, 3 AN THIBE A RZ
(2) EMESTABESES 2

E RS, T Al E R
2. RARIEIES AHT MR, Sk
BZELS, TH., KREAETE, SRR, RITEhlRE
H, EHHRER, BB, FIARMIRBERSE. AL,
BATEIKHIEE S, AR A T, $55L
R 2R —ElEE, B ‘e 20 (ESs) ,

The Developmental Prospect of Lotus 5

Besides, we should protect the other aquatic plants which are winners in
the natural selection and competition. In order to protect the environment,
these so-called ‘weeds’ should not be removed when planting lotus. In
2007, when preparing for the 22" Chinese Lotus Exposition, the faculty
in Gardens of Perfect Brightness intended to rebuild a lake of 3 hm®. As
soon as we had gotten the news, we made a field research and found that
there were a few native lotus together with reed, cattail and scirpus. The
scene attracted many photographers at the time. We suggested that this
‘abandoned lake’ not be destroyed by the so-called construction as it is a
rare original wetland in Beijing. At last, the officials adopted our advice
and those ‘weeds’ were kept. In the spring of 2008, valued guests — a
pair of black swans came from afar. After hovering in the sky over the
Summer Palace for a few days, they settled down in the ‘abandoned lake’
(Figure 4). When the Lotus Exposition began in July, the black swan
couple together with their 4 children were playing and looking for food
in their favorite lake. The news was reported and many people went there
for the swans. The story proves that it is our duty to protect the ecological
environment and create a harmony between man and nature, and it will

pay us in the future.

(2) The combination of appreciation and utilization

When designing the lotus scenic spots, many owners want
various cultivars. Actually, too many cultivars tend to be mixed up.
As for visitors, they preferred to enjoy the magnificent scene rather
than appreciate its elaborate beauty. Therefore, we suggest the owners
to plant red, pink, and white-colored cultivars separately or even the
yellow ones so that the viewers can appreciate ‘colored pieces’ from
a certain distance (Figure 5). After the decision of colors, the owner
should choose the cultivars with abundant seeds so that visitors can

pick the lotus seeds while seeing and enjoying lotus. In this way, we

S HMMEH— L TEIEER
Figure 5. Lotus planted in separated ponds in the West Lake, Hangzhou City
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can appreciate and utilize lotus at the same time.

(3) The combination of lotus culture, spiritual and material
civilization

Lotus culture has a long history in China and affected all
aspects of people's lives. The proverb, ‘out of mud without being
sullied’, has became a code of conduct in China, which requires
people to respect themselves and to be honest in performing
duties. Nowadays, Chinese government put forward a series of
‘anti-corruption’ campaigns to build up a harmonious society as
corruption has become a common problem around the world. Under
these circumstances, many places build up museums to advocate
probity based on lotus gardens (such as the Lotus world in Sanshui
of Guangdong) and educate people, especially officials to learn
from lotus spirit. As the poet Qinglian says, if an official is honest
and upright, he will be free from corruption; if all people learn from
lotus, the officials will be fair and the people will live happily.

As twin flower lotus is rare, the ancient people deemed it as the
symbol of good luck, happiness, harmony and so on. The faculty
in Lotus world in Sanshui of Guangdong got inspirations from the
culture. Using just 4 years, they developed ‘twin lotus’ brand for 11
industries, including stamps, printing products, jade carving, gold,
ceramics, embroidery, wedding supplies, clothing, leather, food, audio
and video products. The products were well sold and exported to 20
countries and regions. This is a successful example of making use of
lotus to bring economic benefits.

(4) The combination of comprehensive utilization and
scientific development

It is better to plant lotus with other aquatic plants than plant lotus
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Figure 6. Artificial wetland I
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Figure 7. Artificial wetland II
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alone when constructing artificial wetlands. In fact, the original ecological

wetland are always made up of lotus and other aquatic plants such as
typha, reeds, water lily, water chestnut, Nymphoides, Salvinia natans,
Potamogeton and Utricularia. These plants coexist harmoniously, making
a three-dimensional ecological community (Figure 6, 7). In the recent 10
years, great progress has been made in building up ecological lotus gardens,
resulting in the rapid development of other aquatic plants and wet plants.

Chinese people are used to taking the lotus rhizome, seeds and
pollens as food directly. When processing lotus rhizome, they just
peel the skin, remove the rhizome nodes and wash in water. There are
few processed products except lotus rhizome starch, seed paste, and
leaves tea. As for petioles, stalks, rhizome nodes, floral receptacles
and seed shell, they are usually discarded. These materials need to be
exploited in the future.

3. Brilliant developmental future

(1) Restore wetlands and protect ecology

This is a common goal around the world. In China, many

rivers and lakes need to be restored. Taking Wuhan, ‘the city
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Figure 8. Aquatic plants are used to purify the water at Honghu
Park, Shenzhen city
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of one hundred lakes’, as an example, the number of lakes has
dropped from 127 in 1950s to 38 at present. At the beginning of
1990s, the area of these 38 lakes has declined from 6.533 hm® to
5,330 hm”. Meanwhile, all the lakes were polluted to some extent.
The severe realities aroused the concern of the whole society,
impelling the government to draft the Regulations on river and lake
management in Wuhan and Regulations of water ecosystem protection
in Wuhan. To implement these regulations, we should plant a huge
amount of lotus, water lily and other aquatic plants in that they
have the abilities to adsorb, decompose, accumulate and precipitate
the nutritional salt and pollutants as well as provide organic
compounds and activate the symbiotic microbes. For example,
various aquatic plants have been planted to clear the water from
Buji River in the Honghu Park wetlands of Shenzhen city. The
systems provide clear water for Honghu Lake and remove 80% of
pollutants (Figure 8).

Nowadays, more and more artificial wetland parks are planned
or under construction around China, which provides a useful platform
for developing lotus and other aquatic plants.

The channel wetlands restorations have also started in China,
such as Beijing-Hangzhou canal around Taier Zhuang of Zaozhuang
city, Shandong Province. The whole planned area of wetland
restoration is 2,592 hm’, and now 7.5 km long of wetland parks have
been established. Around Yongding River in Beijing, a renovation
project of 88 km is near completion, which will establish 6-7 wetland
scenes and spread out the lotus aroma over one hundred miles. In
China, many similar river channel wetland need to be restored and

need lotus, other aquatic plants play a role in the projects.

(2) Beautify environment and enrich life

The urbanization process of China is accelerating, high-rise
buildings occupying more and more places in the city, residents
demanding high green quantity in the community and many of them
preferring the houses with water landscape. People used to decorate
ponds with rockery and fountain before, now they are in favor of some
beautiful aquatic plants such as lotus, water lily and iris in order to
pursue a green and environmental-friendly ecosystems (Figure 9).
Therefore, there is a great space for developing lotus and other aquatic
plants in the years ahead.

Nowadays people fancy planting bowl lotus in courtyards or
balconies of their houses, especially the ones with small containers
and abundant flowers. In the summer of 2010, Yameijia Aquatic
Plant Company in Chongqing found out a kind of rapid propagation
technology in the growth season. And then they provided 200 pots
of lotus plants every day, which is in short supply in the market. It



