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Abstract: [Objective] This paper aims to explore the temporal and spatial changes of China’s apple
production and the reasons for the changes. [Methods]Using the national apple production data from
1978 to 2018, the changes in apple cultivation area, apple yield, production concentration, production
area concentration coefficient, and scale advantage index, as well as apple cultivation areas and produc-
tion changes in apple production areas and various apple production provinces (municipalities and au-
tonomous regions) were analyzed. The main factors, such as total production cost, production cost and
land cost, which may result in the changes in the production area, were also analyzed. [Results] After
40 years of development, China’s apple cultivation area and yield rank first in the world. In 2018, the
cultivated area and yield of apples reached 1 938 600 hectares and 39 233 400 tons, which were 2.86
times and 17.24 times more than those in 1978, respectively. From 1978 to 2018, China’s apple produc-
tion experienced a change of stable development, rapid development, rapid decline, and slow growth pe-
riods. In 2018, there were 7 provinces with a production concentration of more than 5%, including
Shaanxi, Shandong, Henan, Shanxi, Gansu, Liaoning and Hebei provinces. The apple production con-
centration of Shaanxi and Shandong provinces were 25.71% and 24.27%, respectively. From 1978 to
2018, the apple production concentration coefficient showed a fluctuating trend. In 1990, the apple pro-
duction concentration coefficient reached the lowest level in history, being 0.65 in 2018. From 1978 to
2018, the apple production scale of Liaoning, Shandong and Shaanxi provinces were significantly high-
er than the national average level, but the scale advantage index of Liaoning and Shandong provinces

decreased year by year, while the index of Shaanxi province increased year by year. The scale of apple
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production in Beijing, Shanxi, Gansu and Ningxia in 2008 and 2018 was also significantly higher than
the national average level. In addition, with the development of the apple production, the scale advan-
tage index in Gansu, Shanxi, Ningxia and Xinjiang increased year by year. In 1978, the apple cultiva-
tion area and yield of Shaanxi province accounted for 7.88% and 4.36% of the national apple cultiva-
tion area and yield, respectively, and the cultivation area ranked 5th in the country. After 40 years of de-
velopment, Shaanxi province has become the largest apple production area in China. In 2018, apple cul-
tivation area and yield accounted for 30.83% and 25.71% of the national apple cultivation area and
yield, respectively. The apple cultivation area in Shandong ranked once first in the country from 1978 to
2001, but in 2002, Shandong’s apple cultivation area was surpassed by Shaanxi and it had to become
the second largest apple cultivation province in China. In 2009, Shandong’s apple yield was surpassed
by Shaanxi and became the second largest producer in China. The area of apple cultivation in the pro-
duction areas around Bohai Bay increased first and then decreased, while the area of apple cultivation
in the production areas of the Loess Plateau showed a fluctuating growth trend. In 2002, the apple culti-
vation area of the Loess Plateau apple production area surpassed the Bohai Bay production area, becom-
ing the largest apple production area in China. Southwest apple production areas, especially for Sichuan
and Yunnan provinces, have developed rapidly. The cultivation area and output of apples in the south-
west production area in 2018 were 3.1 times and 25.2 times more than those in 1978, respectively. Since
the reform and opening to the outside world, the cultivation area and yield of apples in Northwest pro-
duction areas have developed rapidly. In 2018, the cultivation area and yield of apples were 6.18 times
and 34.78 times more than those in 1978, respectively. Among them, the Xinjiang Uygur Autonomous
Region has the fastest development of apples. In 2018, the area and yield of apple cultivation in Xinjiang
were 6.34 times and 40.21 times more than those in 1978, respectively. The southwest cold highland ap-
ple production area and Xinjiang characteristic apple production area have been formed. The production
cost is a key factor affecting the changes in apple spatial distribution. The total production cost, produc-
tion cost and land cost of apples in the Bohai Bay apple production area represented by Shandong prov-
ince are always higher than the national average level. However, the total production cost, production
cost and land cost of apples in the apple producing areas of the Loess Plateau represented by Shaanxi
are lower than the national average level. In addition, climate changes like precipitation and tempera-
ture, as well as national and local policies, would affect the development of apple production.[Conclu-
sion] The results show that the area of the Bohai Bay apple cultivation area is decreasing year by year,
the area of the Loess Plateau is increasing, and the apple production area is moving westward and ex-
panding northward. The development of apples in the northwest and southwest has gradually formed
the characteristic apple producing areas. Economic and climatic factors as well as local policies will ab-
solutely affect the spatial distribution of apple production in China.

Key words: Apple; Producing area; Spatial distribution; Change pattern; Influencing factors

F 1871 FE P RAR N G D, R EDE RAAE B SRR SR R 3R AR, 32 R A7 A JJy R 2k

TR — KB SERAEPERERN A A A E R E .

A BB, HOR R IUS R IX 22 5 T I N A
I EK . R TFICCAR, B 22 ) 1 407 (L Bk

T HE R, WU 3R AT R AR AR, X

AR, & TAEM A A0 5 AR 3 A i A 3R
BT FUBCREZ o B LA SRAGM | i 2
R SR AAT R AW, 2225 FIRI X O Wi B P RE AR B R L AL 4



374 3 i

S 4

55384

B LA LB A 855 T 0 0 e B 7 /K FE A
A AR SR AED = X ARRFAE , 1] 9% 13 S 7= X A
WHRE I IR o 75 ) S R 5 ik S5 P 5T
7 1984—2012 4F BE 2001—2015 4F 3F B A= 7 [X I 6%
JR AR A A N 3 A 8] 7 b A R AR AT
WFFT. 1978 484, I Rl R A T #H R Hh
MIARAE, 72 X R AP X A 7= X BT . 2B
HHET 19782018 44 [H A %4 0 3 R AE 7 Giit
Bl R ORI TR AR TR S A B L L 3 PR
Sk R X 3 AR AR P B AR AT S A
A N W (7 IE G S T A 2 Yl P X
Al

1 BRI S W 75k

1.1 #E3REL

T F2 K F 1978—2018 4 4= [E Fl %24 4y 3¢ S 4R
FEGH B B SRIE T E R Gt R E M. AR
ARG RIE T 2009—2019 454 [F 4 7= i A i 2%
FRHC G«
1.2 Xkl

Hh S SRR DX 8, G2 R I RO AR
X A A IREE 0] 43 I 72 X (B VB IL F
AV L EE X (B E VR HD R (&
B SBANED FE AL X GBS 7 B R S AR R 77
DX (5 BE AT A ZR AL 7= X (R 5 AR 22D 6 4N 7=
X,
1.3 S£FERERELH

THH SRS . B F i XS
RPN g, EEEREFEN Q, AL L
F K p-index/%=q./Qx100.
14 FHERERBSH

SR AR R R BT S IR B R S
Titke SRR T R BN EAP IR T

(1) 42 FE & b DX S92 SROPf e T AR o 4 [ S SR F b
T AR PR LG 2y 9 6 4, 1 B0 HE 5 2 XA i R
DX o5 %) b PR SRR R T A o 4 ] S SR oA T
UL E ¥

(2)TH 5 H 25 DS UM TR 1) RN EL R U

(34 F 03 SR e T AR Lt 2 4 HE 45 4 1 7 A
IARE Y, B V=UAA U, Ho s — AR

(DX PNV AHTRAZ RS, , KFNTFE] S,

(5)iz A0 G=5/10 000-1, 15 5|3 AL P2 42 rp

EEHG.
SR B PR AR B B AR T EOE IR 1

R1 2018 FRERHENERY
Table 1 Production concentration coefficient of apple

producing areas in 2018
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Proportion Pl% Y% Ui% V; S G
grouping

>10% 13.04 5623 5623 5623  733.37
>7%~10% 8.70 14.68 7091 127.13 1105.50
>5%~7% 870 12.82 83.73 154.63 1344.65
>3%~5% 435 412 87.85 171.58  745.99
>1%~3% 21.74 922 97.07 18492 4019.94
<1% 4348 293 100.00 197.07 8568.17
&1t Total 100.00 100.00 16 517.62 0.65

AR RS E K G R E M SRR A .
Note: Data calculated according to the official website of the Nation-

al Bureau of Statistics.
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Fig. 1 Changes in apple cultivation area and production from 1978 to 2018
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Fig. 2 The apple production concentration factor of 23 provinces (cities and autonomous regions) in 2018
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Fig. 3 Changes in the apple grow area concentration index from 1978 to 2018
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Table 2 Regions with comparative advantages in China’s apple production scale from 1978 to 2018
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1978 LT AR Bk B (W70 R N AN N 7 T W G5 TR
Liaoning, Shandong, Shaanxi Beijing, Tianjin, Hebei, Shanxi, Henan, Gansu, Xinjiang Inner Mongolia, Qinghai, Ningxia
1988 bt b PG T 2R B R REE TR T E PG R
Beijing, Hebei, Shanxi, Liaoning, Tianjin, Henan, Ningxia Jiangsu, Qinghai, Xinjiang
Shandong, Shaanxi, Gansu
1998 dbxC b g T 2R B H R REE T T E PNENE
Beijing, Hebei, Shanxi, Liaoning, Tianjin, Henan, Ningxia Yunnan, Xinjiang
Shandong, Shaanxi, Gansu
2008 AbET AL P GC T AR BRPE VHOR VT R i
Beijing, Hebei, Shanxi, Liaoning, Tianjin, Henan Xinjiang
Shandong, Shaanxi, Gansu, Ningxia
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Shaanxi, Gansu, Ningxia
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Tianjin, Henan, Yunnan
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