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PREFACE

Apple (Malus domestica) is one of the top four most important fruit trees in the world and is
widely cultivated in a variety of geological distribution. China is one of the most important places
in which apple was originated and has abundant apple germplasm resources. As the continuous
development of apple industry, China has had four main regions of apple production, that is, the
Bohai Bay region, the Loess Plateau region in the northwest, the Old Yellow River region, and
cold highland region in the Southwest. The varieties cultivated not only include early, mid and
late-ripening fresh eating apples but processing apples as well.

Apple industry in China has entered a rapid developmental period in recent 10 years. The
apple cultivation area was increased from 1.89 million hectares in 2005 to 2.27 million hectares in
2013, and the total production was increased from 24.011 million tons in 2005 to 39.683 million
tons in 2013. Apple industry has become a comprehensive industry including primary, secondary
and tertiary industries has contributed a lot to the ecological environment, farmer income and
enterprise income. '

Apple breeding in the world commenced a century ago. Apple breeders have contributed a lot
to the apple mdustry for breedmg and extendmg new varieties in the werld At present, the most
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FOREWORD

Apple is one of the most popular deciduous fruit trees cultured in the world. It is originally
distributed in Europe, Asia and North America. With more than 2 000 years of natural
domestication and breeding improvement, apple has been widely grown in five continents of the
world. China is one of the origin places for Malus species and has abundant apple germplasm
resources through long-term natural selection and artificial breeding.

In recent years, great attention has been paid to the development of apple industry in China.
Apple growing areas tend to be stabile and growing regions are gradually concentrated. Total
annual production is increased steadily, variety compositions are continuously optimized, and
the level of industrialization is continuously increased as well. Apple production in China is
mainly distributed in four regions, that is, Bohai Gulf Area, Northwest Loess Plateau, Ancient
Cannel Region of Yellow River and Southwest Cold Highland. According to the statistics of
China Ministry of Agriculture, the apple production area reached 2.272 million hectars, with a
total annual production of 39.683 million tons in 2013, therefore, China is the top country of apple
production in the world. Great achievements have been made in apple breeding in China and more

than 300 new vanetles and strams have been selected such as meang, Huashuo and Hanfu in
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A Long History of Apple Cultivation in China

FEEER FERRBEHEREANERZ —, FRETEEDA2200 £ E,
] FY 560 39 2 R B A 44 S Malus x pumila Mill., T3 WR2E. FESERFIVIAER, o E¥ERER
‘&, RETHEREA A, NEFERCE CEARR) (AJTeT126—ar1184F) EA KT “&7 i
B, ME, (FRZEIC) B4RF “B=. AR, £5%. &% . OHEERERESETRENER,
MR 2 BB, 1I8TUAETFIR e AR R, Toik= T E RIS T R A — M8 R AYE A,
RS AR B AR N Tk a4

China is one of the countries with the longest history of apple cultivation in the world; China has a more
than 2 200-year long history of apple production. The cultivated apple of China was named Malus x pumila
Mill., including Malus domestica subsp. chinensis Li Y. N. and Malus domestica Borkh. The M. domestica
subsp. chinensis Li Y. N. was named ‘Nai’ in ancient China, and originated in western Xinjiang. It was
recorded in Shang Lin Fu in the Western Han Dynasty era (from 126 B.C. to 118 B.C.). The article Xi jing za
Jji also recorded three kinds of ‘Nai’including white, purple, and green ones. The M. domestica Borkh mainly
refers to the major apple cultivars of most countries, and the varieties are mostly from Europe and the United States,
in 1871 began to spread to China. Both M. domestica subsp. chinensis Li Y. N. and M. domestica Borkh existed a
long evolution process, were all the results of a long natural selection and artificial selection.
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China Is Rich in Apple Germplasm

HEZEFERBEYARER L, R EERBEEHEMY27R, FErrRERERETEMNA
1650, HMAASO%, KEKWZFE. SINEWI=EEESTISFERE LM, GEEEMKRE. K
WEAIHE RO b S A B BT AR M, TR TR B EY B E 2RO, AP O R TR
Ritlifk, AT T #EBE FRAR BHABE ., TEACCERFAMBREEE, mEERAEN
SRR, WHBEZHERAEEWERMETE. (FERKE  FERE) Ml T REFE XA
JRe6 4y, FEIEMMA1T64r, ENEE MM 1624, ESGIEmM32240r, BHEl, fLTLT. SR,
= SRR [ SR B S B AR AR TR 1 750 & (B ERE), WEHARE, RE MM, &

B, SEERR R E T P,

China is one of the largest gene centers for Malus Mill. in the world. There are 27 wild species of Malus
Mill. in the world, and 59 percent of them which contains 16 wild species originated from China. 15 wild
species including some old wild species such as M. doumeri, M. melliana and M. yunnanensis distribute in
Yunnan, Guizhou and Sichuan of China. Another diversity center is located in Tian Shan Mountain of Xinjiang
where natural communities of M. sieverii formed. China is not only rich in wild species of Malus Mill., but
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also has long history of apple cultivation and apple germplasm resources with abundant genetic diversity. 66
wild and rootstock resources, 176 original cultivars of China, 162 domestic bred cultivars and 322 overseas
introduced cultivars are described in the book Chinese Fruit Apple. At present more than 1 750 apple
germplasm resources including some duplicates are preserved in the National Repository of Apple Germplasm
Resources of Liaoning, Jilin, Yunnan and Xinjiang, which contains wild types, landraces, bred cultivars,

genetic accessions and overseas introduced cultivars.

#7 58 27 3F £ 4k [M. sieverii (Led.) Roem of Xinjiang] A & +HL % F | M. baccata (L.) Borkh. of Inner Mongolia]

FTAb A\ E [ M. robusta (Carr.) Rehd. of Hebei Province] 25 % (M. halliana Koehne of Gansu Province)

=, FEREREFTKE

FERMA LRARPSERAEE, IR EE R A, Tk, PEERSTEYRER
SRR BRI A, BRI, 2013 R EE RAEE N 227.22 7 hm®, (LK TAE,
o7 F R e B AR 18.37%, FEEE L, BUEN396826 t, HEEKRESEN25.16%, FEA
EHEM (R1). SERFER AR, MR R, (2T 25 POk & R % 77 TH R 35 & Ok
HERAYTER
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China is the largest apple producer in the world, the area and output are all the first in the world. In recent
years, the apple’s total output is stable in the world, about half of the total apple production. According to the
Ministry of Agriculture statistics, in 2013, the total cultivated area of apple in China was 2 272 200 hectares,
which second only to the cultivation area of citrus, accounting for 18.37% of the total fruit area of China.
The total production of apple in China was 39.6826 million tons, accounting for 25.16% of the total fruit
production of China (Table 1).

Apple plays very important roles in many fields, including the structure adjustment of agricultural

industry, increasing income, and promoting the rapid development of local economy and so on.

R REEEARBBFERMTE (2013)

Table 1 Main fruit cultivated area and production in China (2013)

KA R Om) | sgmRisn | E O e
Fruits hecars) Percentage tisands ton) Percentage
5 Apples 22722 1837 3 968.26 25.16
FH4% Citrus 24222 19.57 332094 21.)6
%! Pears 11137 8.99 1730.08 10.97
#k Peaches 76.59 6.19 119241 7.5
1% Grapes 71.46 5.78 1155.00 7.3%
7 KZLitchis 54.28 4.39 202.25 1.28
Fr# Bananas 39.20 317 1207.52 7.66
Mk Kiwifruits 16.15 1.30 176.58 1.12
%% Pineapples 6.05 0.49 138.64 0.88
HAth Others 392.80 31.75 2 679.58 16.99
i :fji’fﬁ; ?;icnon 1237.14 100.00 1577126 100.00

BAEAR: FERLR,

Y, FEFEREHBEXIESmPEHE

Planting Distribution and Layout of Apples

in China
(—) 9% Xz Extensive Distribution

KEAEE TERMAERKATHEANE, HIBRESHE, ERS TR N Z, SiEd
WX (L7, WA, WdeEE ), BrmEeX (Ui, Hlr, B, WA H) . SiMEGE
(BA&R. i, pdtfieedl) MR~ X (BWERE. BrE. #derdese), DAKRVE R s
- 4
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In China, we have ideal geographical soil and climate conditions, which is suitable for the apple tree
growth and development. The distribution area of apple is widely, including Bohai Bay region (Liaoning,
Shandong, Hebeli, etc), the Loess Plateau region (Shanxi, Gansu, Shaanxi, Henan, etc), the Yellow River
communist-held (east of Henan, southwest of Shandong, north of Jiangsu and north of Anhui) and North
Qinling region, Southwest cold highland districts (Sichuan, Yunnan, Guizhou, etc), the Northeast cold little
apple production region, and Xinjiang apple production region. Among them, the Bohai Bay region, Loess
Plateau region, Yellow River communist-held and North Qinling region, and Southwest cold highland districts,
were planned as four major advantages regions of producing apples by the Ministry of Agriculture in 2008.

In recent years, the apple production regions layout taken placed obvious changes, the four major
advantages regions gradual adjustment for two major producing regions pattern, including Bohai Bay and the
Loess Plateau, and within the region also presents “devastated™ and “north expansion™ trend.

(=) PEFERRMMZEH Variety Structure of China Apple

HTIEZRE, BAEABE N LA b E SR g b, B are E SR A B R
ZRHE G0, L SIE TR A, ME ST —E R, RS, £ FF
M, WRARFMMEA —EAR, TFR, KEOERFSMETEAE —ER, FHIEE,
#MH, RS RATES KR KA MR, P EER RS SALE2,

Due to many reasons, the existing apple varieties originated from China which has long cultivation
history is less. At present, most of cultivation varieties in China are imported, the Fuji occupied the main
position of apple planting, some other introduced varieties also had a certain development, including MATO,
Meiba, Jonagold and Galas as well. Recently, the apple varieties breeding also have some breakthrough in
China, multiple new varieties had good performance in some big apple production areas, such as Hanfu,
Qinyang, and Huashuo as well.

F2 PEERIFEREATSIHA

Table 2 Main cultivars and rootstocks of apple in China

% (BB, EEET) FEEREA  Main rootstocks
: : FR
ot oot M lEbears AR B
e Seedling rootstock Dwarfing rootstock
BLAR. TME. BHE, &d. 4
. . TR, MG, S T —
PPg Shaanxi Fujis, Delicious, Galas, Golden Delicious. Malus prunifolia (Willd.) » se; ;és SH/s\e,r'e
Huaguan, Qinguan, Senshu, Jonagold, Borkh S e
Qinyang
i — FEEES, /K M9, M26, SH
BLR. ONR. WHR, 4. R | oAk AR .
111 % Shandong Fujis, Delicious, Galas, Golden Delicious M. upelensts Ve, pinyrensis A, 1337
! ’ ,Jona (;[d ’ Jiang, M9, M26, SH
i € M. robusta(Carr.) Rehd. series, T337
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(%)
A (BRK, HfET) - FERGAK  Main rootstocks
S Mein clevars Rk itk
region and rhunicipafity Seedling rootstock Dwarfing rootstock
BELAR. uihR. BHA, &€, H .
. ’ WEF., H5E
: . AdE. NESE ) M#%, SH#%Z
L Bl Fujis, Delicious, Galas, Golden Delicious, o bac;;m; Lk M series, SH series
Ralls, Jonathan, Indo s Sp-
BLAR, TR, ®@HER £E. #
7 Gansu . WNEEE T M#, SH#&
i Fujis, Delicious, Galas, Golden Delicious, M. prunifolia (Willd.) Borkh. | M series, SH series
Qinguan, Granny Smith
BLR, R, BRR, RE, 4 A
Lt TS Wiie., B, & TR, B
i, @, £, EIE 3.6 ;
. I ) . . henanhensis (Pamp.) M#
i Fg Henan Fujis, Delicious, Galas, Qinguan, )
Huaguan, Golden Delicious, Meiba el M serles
’ ’ ’ M. robusra(Carr.) Rehd.
Huashuo
- . . EF. LS
AR, ONE. WE, g, g | e BEEE BT g sug,
74 Shanxi &, @l T, EEs M hu, ehensis'(Pam ) M=
Fujis, Delicious, Galas, Qinguan, Huaguan, ’ pRehd P- M series, SH series,
Golden Delicious, Jonagold , Ralls i, GM256

M. prunifolia (Willd.) Borkh.

il 77* Liaoning

BLAR, EE, UMK, GHIA,
Fujis, Hanfu, Delicious, Galas, Ralls,
Golden Delicious. Jonagold , Huahong

UIEF
M. baccata (L.) Borkh.

| GM256, iTfik2
2. 7734
GM256.L.G2, 7734

BLR, TR, BHR, &8, BEE

GM256, M#,

e N L i FERKHEE G ¥ ER) SH#Z
X F Del 2 ., Gol Del ? -
FriE Xinjiang ujis, Delicious, Galas, Golden Delicious M. sieverii (Led.) Roem. GM256. M series.
Hanfu :
SH series
% Yunnan BLR, WA &d. RHF Mo M#Z, SH&
Fujis, Galas, Golden Delicious, Huashuo Malus sp. M series, SH series
o0l Sichuan BLAR. BhER &F. EFE g MZ#, SH#%
Fujis, Galas, Golden Delicious, Huashuo Malus sp. M series, SH series
HAb Ay (RAIL. GM256, iLfit2
BAK. M5EE) Other &4, ki, kE. CAES LizEF 5, 7734
provinces (Heilongjiang, Jinhong, Longguan, Longfeng, Qiyuexian M. baccata (L.) Borkh. GM256, LG2,
7734

Jilin, Inner Mongolia)
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