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Preface

Preface

| started to carry out research on strawberry cultivation and breeding in 1954 and
was the first strawberry researcher in China. I have seen and experienced myself the total
development of the Chinese strawberry industry from the beginning to the present phase
of rapid development. In the past 40 years, Chinese strawberry cultivation techniques and
facility conditions have greatly been improved. The Chinese strawberry is developing rapidly
now, and cultivation areas and yield rank first in the world. China has become a leading
strawberry country. But there are many aspects in strawberry industry, such as breeding,
cultivation techniques, nursery, mechanized operations, packaging and transportation, which
are still lagging behind the developed countries.

The 7th International Symposium will be held in February 2012 in Beijing. The book,
Strawberries in China, edited by Chinese strawberry experts, Professor Lei Jiajun, Zhang
Yuntao and Zhao Mizhen, is a very valuable gift presented to this conference.

The book not only introduces Chinese strawberry cultivation, released cultivars,
cultivation techniques and processing, but also highlights Chinese Strawberry Symposia
and Chinese Strawberry Festivals. The wild strawberry species distributed in China are also
given in detail. I think this book is worth reading and collecting for its high quality photos
and academic value.

Professor Deng Mingqin
Honorary chairman,
Strawberry Section, Chinese Society for Horticultural Science

College of Horticulture, Shenyang Agricultural University

October 1, 2011
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Introduction

Introduction

Strawberry is known as ‘The Queen of Berries’ for its delicious flavor and rich
nutrient. Among all the fruits strawberry has the shortest cycle from planting to fruiting,
and is especially suitable for protected production. In China, strawberries are becoming an
important economic fruit crop, and many strawberry villages, strawberry towns, strawberry
counties and strawberry cities have appeared in the last 30 years. In 2010 the Chinese
strawberry cultivation area and production ranked first in the world, with 117,000 hm” under
cultivation and 2 million tons yield, according to the statistics data of the Strawberry Section,
Chinese Society for Horticultural Science.

The Chinese strawberry industry has two most prominent characteristics. The first is
the diversity in modes of cultivation for production. There are open fields, production under
plastic film, small plastic houses, high plastic houses, greenhouses, and substrate cultivation
used in strawberry production according to the different climate conditions and productivity
levels from southern to northern China. This is different from Japan and the United States,
with the former’s cultivation mode mainly in plastic houses but the latter’s mainly in the open
field. The second is that there is the world’s richest representation of wild species in China.
Of about 24 recognized Fragaria species, 13 are distributed in China.

The 7th International Symposium will be held in February 2012 in Beijing. We wrote
the book Strawberries in China in Chinese and English in order to introduce the Chinese
strawberry industry. The book introduces not only Chinese strawberry cultivation, released
cultivars, processing, package, transportation and wild germplasm resources, but also the
Chinese Strawberry Symposia and Chinese Strawberry Festivals. We think this book will be
vivid and easy to read as it is illustrated with abundant photographs.

We would like to thank the support by Changping District People’s Govemment We
would also like to thank our Chinese strawberry colleagues. Specially, we want to say thanks
to the strawberry specialists Prof. James F. Hancock in the United States and Mr. Harvey
K. Hall in New Zealand for helping us to review the manuscript. If there are any errors and
shortcomings, please tell us.

Lei Jiajun, Zhang Yuntao and Zhao Mizhen
October 1, 2011




hEEF

Strawberries in China

FERE H

HMRLRFRALFR

Professor Lei Jiajun

College of Horticulture, Shenyang Agricultural University

RizE AR REL AR R
AT T ARMA BRI R BT AT L5 A R kAL B B LA R PT
Professor Zhang Yuntao Professor Zhao Mizhen

Institute of Forestry and Pomology, Beijing Academy of Agricultural Horticulture Institute, Jiangsu Academy of Agricultural Sciences
and Forestry Sciences



B ®

Contents

B & Contents

$—F TPEESRENRE

Chapter 1 Strawberry germplasm conservation in China
1.1 H8l34E %% Conservation in the field / 001
1.2 B{A{%7F Conservation in vitro / 005
F-EF JENHFEESHR
Chapter 2 Wild strawberry resources distributed in China
21 HFMREE F. vescal. / 010
2.2 EEH F nilgerrensis Schlecht. / 013
2.3 HHE%E F. pentaphylla Lozinsk. / 016
2.4 WA ER F. nubicola Lindl. / 018
2.5 fBEE F. viridis Duch. / 019
2.6 BLEEH F. daltoniana Gay / 020
2.7 TRILEE F. mandschurica Staudt /021
2.8 1 EEHE F. chinensis Lozinsk. / 022
2.9 A4EE F. gracilis Lozinsk. / 023
2.10 R AEH F. orientalis Lozinsk. / 024
2.11 A EH F. moupinensis (Franch) Card. / 026
2.12 CFEE® F. corymbosa Lozinsk. / 028
2.13 SR E%E F. tibetica Staudt et Dickoré / 030
2.14 BAAHfZAESR Natural pentaploid strawberries / 032
B=F PhEEEFHNESHRM
Chapter 3 Recently released strawberry cultivars in China
3.1 # &5 Fh Strawberry cultivars / 036
3.2 AN E SLFp Pink—flowered strawberry cultivars / 045
EmE PEEFHIEEX
Chapter 4 Strawberry cultivation systems in China
4.1 FEHbF LS Cultivation in the open field / 051
4.2 /\#EHRFES Cultivation in a small plastic tunnel / 053
4.3 R KHMAFEES Cultivation in a plastic house / 054
4.4 BYE=FH S Cultivation in a greenhouse /061
4.5 ;r{A# 5 Substrate cultivation in containers / 065

o



TEES

Strawberries in China

BEE PEESHEEA

Chapter 5 Strawberry cultivation techniques in China
5.1 8& Nursery / 073
5.2 A% E Micropropagation /077
5.3 7B X$THIKER Breaking dormancy by gibberellin /079
5.4 Z ¥ Pollination by bees / 079
5.5 BB BXMYE Artificial lighting / 080
5.6 T1# 53 Soil disinfection / 081
5.7 5% REP4 Pest and disease control /082
»E PEAHKESHE
Chapter 6 Fresh strawberry marketing in China
6.1 hiz#t % Market wholesale / 083
6.2 BN E 5 Roadside sales / 084
6.3 ¥ $E%E Sales in supermarkets / 086
6.4 3L 5LE1% Sales as gifts /087
6.5 EX B X Pick-your—-own / 088
$tE HEESENT
Chapter 7 Strawberry processing in China .
7.1 0% 8] Strawberry processing workplace / 092 &
7.2 3% E%E Quick frozen strawberries / 094
7.3 BREE Individually quick frozen (IQF) strawberries / 095
7.4 % TE% Freeze dried strawberries / 097
7.5 E#f# Strawberry preserves /097
7.6 E&# Y Canned strawberries / 098
7.7 %1 Strawberry juice / 098
7.8 E4&56 Strawberry wine /099
7.9 EEEEERS Strawberry jam and vinegar / 099
BN\E PEESSUNESXLY
Chapter 8 Chinese strawberry symposia and festivals
8.1 P EEA S Chinese strawberry symposia / 100
8.2 hEEHE X1k Chinese strawberry festivals / 101

&



$—8 HESSAFNRE
Chapter 1 Strawberry germplasm conservation in China

5%
R BT IR A DR AT

Chapter 1
Strawberry germplasm conservation in China
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t present, about 580 strawberry accessions including 300 cultivars and 280 wild genotypes
Aare conserved in China in the field, and some are also conserved in vitro. Strawberry cultivars
are mainly conserved in two National Strawberry Germplasm Repositories established in Beijing
Academy of Agricultural and Forestry Sciences and Jiangsu Academy of Agricultural Sciences. The
wild strawberry germplasm is mainly conserved at Shenyang Agricultural University. Strawberry

conservation is also carried out in some other public and private institutes.

@] @i REE Conservation in the field

ERIEEEMERER (2009, KiEHF)
National Strawberry Germplasm Repository in Beijing (2009, Zhang Yuntao)
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ERERESMEARER (2009, XEZ )
National Strawberry Germplasm Repository in Nanjing (2009, Zhao Mizhen)
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ARV KFFESTHHRE (2011, FERE)
Wild strawberry germplasm repository at Shenyang Agricultural University (2011, Lei Jiajun)
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Strawberry resources repository at Hebei Academy of Agricultural and Forestry Sciences (2009, Yang Li)
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Strawberry resources in plastic house at Zhejiang Academy of Agricultural Sciences (2011, Jiang Guihua)
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Strawberry resources in greenhouse at Donggang Strawberry Institute in Liaoning province (2011, Gu Jun)
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Everbearing strawberry breeding germplasm at Jilin Academy of Agricultural Sciences (2009, Zheng Yajie)
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EHRAKATESMAMESRIRE (2010, =FE)

A private strawberry repository at Jiaohe Strawberry Institute in Jilin province (2010, Li Huaibao)

@ BE{&{R7FE Conservation in vitro

EXmREEMREREAEERE (2011, BRER)
Conservation in vitro at National Strawberry Germplasm Repository in Nanjing (2011, Zhao Mizhen)
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““hina has more wild strawberry resources than any other country in the world. Of about 24
(Jrecognized Fragaria species, 13 are distributed in China, including eight diploid species: F.
vesca L., F. nilgerrensis Schlecht., F. pentaphylla Lozinsk., F. nubicola Lindl., F. chinensis Lozinsk.,
F. viridis Duch., F. daltoniana Gay and F. mandschurica Staudt, and five tetraploid species: F.
orientalis Lozinsk., F. moupinensis (Franch) Card., F. corymbosa Lozinsk., F. gracilis Lozinsk.
and F. tibetica Staudt et Dickor € . In recent years, several natural pentaploid strawberry accessions
have been collected from Northeast China (Table 1). Wild strawberry populations are distributed
extensively in Tianshan Mountains, Changbai Mountains, Qinling Mountains, Daxing’an Mountains,
Qingzang Highland and Yungui Highland in China, where some Fragaria species, variations and
types were discovered (Fig. 1). Up to now, more than 280 accessions of 20 Fragaria species,
including 220 accessions native to China (13 species and three varieties) have been collected and

conserved at Shenyang Agricultural University.



