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Abstract: The fruit industry in China is facing serious problems generated by emphasizing area expansion
while neglecting orchard upgrading. Apple is the most important fruit in China. Inefficient apple orchards
account for 51% of the total acreage of old orchards in the country, which is a core issue to be solved via
orchard transformation. Results show that, 30% of the trees in apple orchards are over 20 years old. The
aged orchards are of low productivity, have difficulties in implementing labor—saving cultivation practices,
produce low quality fruit, and demand high management costs. Issues like this are especially prominent in
some predominant production regions. Transforming the low efficient old chards based on regional condi-
tions is a crucial task to promote the work centered around cultivar improvement, quality upgrading and
brand establishment for increasing productivity, quality and profit of apple orchards. The technological
path of orchard transformation in China has been formed based on tree thinning combined with the tree
structure alternation, which has been commonly practiced in orchard transformation. In some predominant

apple production regions, projects of old orchard transformation have been implemented since 2006 and
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the attempts have been made nationwide. The process of transforming inefficient apple orchards is facing
some issues, such as the complexity in orchard transformation technology that makes it hard to master,
and the conflicting emotion of the growers towards tree cuttings involved in transforming inefficient apple
orchards. Questions are raised after a considerable time of transforming. What is the current status and
progress of old orchard transformation? What are the outcomes of orchard transformation? How do growers
transform their old orchards? What is the difference between major apple cultivation regions in terms of
transformation outcomes and techniques? However, there is hardly any research done to answer these
questions. Targeting at these issues, the Apple Industry Economic Research Center conducted investiga-
tions at 25 comprehensive experimental stations within China Agriculture Research System in November
and December 2015. The purpose of this study was to examine the status of low—efficiency orchards in
China and the technological paths and outcomes of transformation, and to compare the differences be-
tween three major apple production regions, namely the Loess Plateau, the Bohai Bay, and the characteris-
tic region. The paper also concludes the existing effects and issues in the transforming process and offers
references for authorities to promote the project of inefficient orchard transformation. The research adopt-
ed on—site questionnaires and electronic questionnaires via the internet. We sent electronic question-
naires to the 25 comprehensive experimental stations. At the same time, the Apple Industry Economic Re-
search members conducted field investigation at 15 comprehensive experimental stations that included
Baoji, Pingliang, Tianshui, Yinchuan, Yuncheng, Sanmenxia, Shangqiu, Qingdao, Xiongyue, Huludao,
Changli, Taigu, Shijiazhuang, Baoding and Changping, and got the feedback data from 24 comprehensive
experimental stations except for Xi‘an Association of Orchard Workers. The sample covered 120 apple
production demonstration counties in China. According to the investigations, there were 43.50 million
hectares of inefficient apple orchards in 2015. Inefficient orchards caused by shading and inefficient man-
agement accounted for 54.42% and 26.82% respectively. There were 13.41 million hectares of orchards
that had been transformed in 2015. After transformation, the tree density was reduced to 210 plants - hm™
in average. The fruit productivity and quality had been improved significantly. For example, the average
yield in transformed orchards in Loess Plateau region, Bohai Bay area and character region was 9 833.40,
13 178.55 and 13 500.00 kg - hm™ respectively. The orchard economic return increased significantly. For
example, the average income per hectare increased to 53 175.00, 80 625.00, and 45 840.00 yuan - hm™,
respectively in the above 3 regions. The efficiency and performance of transformed orchards were im-
proved remarkably, and it is worthwhile to push forward orchard transformation. Growers highly recognize
the transforming technology and result, but they have a greater dependence on government subsidies.
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Table 1 characteristics of inefficient orchards, technical renovation and transformation
processce in Loess Plateau regions in 2015

WiH I FXG B =[]k [l G| Hr JPH Hrh Tt KK
Items Luochuan  Baoji Yuncheng Sanmenxia Shangqiu  Yinchuan Weinan Xianyang Jinzhong Pingliang Tianshui
HEARHEY A A ABCD ABCD ACD ABCD ACD  ABCD ABCD  ABD cD
Essential characterister
FERHEY A - A C - A A A C A D
Major character
SRR ACI A A AC ACH ACH AC ACI ABC A AB
Apple cultivar
BOEFARA G ABFGHI ~ ABI  ABFHI ABCGIJ ABDFI]  ACHI AB ABCEGJ ABEGIJ] ABHJ CDEHI
Assembled technology
FER AR B - B - - A B - - A C
Main technology
PSR ERFY 2007 2010 2009 2003 - 2009 2005 2000 2009 2012 2012
Start year
A E I GE 0 1 0 0 - 0 0 1 0 0 1
Whether complete
LN 3 o 1] 10 - 10 5 - 5 3 - 5-10 5 5
Intend time/a
REAF S T AR 23333 - 33333 2 000 - 13333 - - 3333- 4 000 -
Transformation area 6 666.7

per year/hm’

T OHEAREAE D, A=HRIT, B= R, C= B, 7 B, D=PL R ARG @RI FIh , A=21% L, B=£1 AL, C=IHy, D=JE &, E=£10 72,
F=21K, G=Tro4: , H=500 , 1=HoAl s QUGS AR T, A=RIB i, B= Ik, =4k, D=l , E= R i 208 W TR A, F=3 SEfFAll
I, H= 1, 1=HtA AU, J=FE B fl , G=HoAtL . 3¢ 2,3 3 [,

Note: D Among basic characteristics, A = closure, B=tree—age old, C= extensive management and low yield, D=low excellent fruit rate;@Among the

apple varieties, A=Red Fuji, B=Starkrimson,C=Gala, D=Hanfu, E=red general, F=Jonathan, G=Jonagold, H=Golden Delicious, [=others; @Among trans-

formation technique, A=modifying tree form, B=thinning, C= head-changing, D=grafting, E= cut off part of the old trees and to plant seedlings, F= ex-

panding the work road, H=film mulching, I= increase organic fertilizer, ] = renewably building garden, G=others. The same Table 2-3.

&2 2015 FIREFERD RERERERFE SR AR BISEHE

Table 2 Inefficient orchard characteristics, technical renovation and transformation

process in Bohai Bay regions in 2015

T H & e ARE M5 EE i RETR H B
Items Changping ~ Baoding Shijiazhuang Yantai Changli ~ Huludao Xiongyue Qingdao  Tai’an
FEAFAEY ABCD ACD ABCD ABCD ABCD ABCD ABCD ABD AD
Essential characterister

TR A A C A C B A A D
Main character

SRR AR AH ABC A AC AHI AGHI A A ABCEH
Apple cultivar

s AR A AJ A ABCGJ ABEG] AEGJ ABCEGI)J ABEGHIJ]  ABFJ ABCEI
Assembled technology

FEMUGE AR J - A J A A A A A
Main technology

Gy Y GER iy 2000 2011 2010 2007 2008 2005 2012 2011 2009
Start year

S E RS 0 0 0 0 0 0 1 1 0
whether complete

PO s 1] 10 3 5 5 5 5 - - 10
Intend time/a

TR PR TR 666.7 666.7  4666.7 6 666.7 1066.7 3000 20 000 - 1 000

Transformation area
per year/hm’
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Table 3 Inefficient orchard characteristics,
technical renovation and transformation process

in the characteristic production regions in 2015

) JIVE s R ZRAbIEHD
i H Western Northeast HFEL  WiE
Ttems Sichuan Cold Yili  Zhaotong

Plateau Region

FEAFFIEY ABC C ABCD ABD
Essential characterister
FERHEY B - B D
Main character
SRR ABH I FGH AHI
Apple cultivar
BUE AR A ABE] ACE ACE  AHI
Assembled technology
FEUGEH AR A A A A
Main technology
AR IRy 2011 2010 2010 2009
Start year
S TE L 0 0 0 0
Whether complete
NI ] 5-8 - 10 3-5
Intend time/a
FEAE PO AR 3333 - 666.7 1000

Transformation area

per year/hm’
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Table 4 Transformation effect in Loess Plateau regions in 2015

Eitan Il TG sk = R Il Hm W P KK
Index Luochuan Baoji Yuncheng Sanmenxia Shangqiu  Yinchuan Weinan Xianyang Jinzhong Pingliang Tianshui
B Y((7 /N ] 360.0 - =345 -600 00  -630 -450 -135.0.0 -3900 -210 -
Density/(Plant - hm™)

WA/ AT Y 450.0 -1800 12900 21225 -1927.5 -17250 22725 -14400.0 -9750.0 13350 -
Material input/(Yuan +hm™)

FEEN AN A @ -31.5 -45 0 -63 -22.5 —45 15 -37.5 -97.5 -15 -
Labor input/(Working—day -hm™)

WA 25/ (R - T - 4R -1.0 -2 1 -2 -3.0 -1 0 2.0 -1.0 2 -
Spraying insecticides/(Times-hm™a™)

— 2R/ (kg-hm™) © -3 000.0 - 10500 7500 18 000.0 7500 10500 15000.0 11250.0 11250 -
First class fruit/(kg-hm™)

N NI STRE/N ) 60 000.0 - - 36000 35250.0 30000 49500 28500.0 62550.0 123600 -

Net income/(Yuan +hm™)

TE: OY BB AL o AU 2% A2y 2 EBR 9% RAS B MR 9 I 2% AB DTSN T 2% R T 4R R B 4 97 8
FHT BRI, sk 6 AT e b X BLBIGES J5 ™ ek i A RA T AR IR0 T2 M T8 , A8 e v 19 57 3 1 B AR EAE SR 15
@R i EARRIAE Y T2 MR — R - RN BRIk . 3R 5.6 [l

Note: (D The material inputs including chemical fertilizers, organic fertilizers, pesticides, irrigation, fruit bag, plastic film, and drainage, pruning and

other tiny tools; @ In order to avoid the interference of the increasing cost of bagging, picking employment cost accompany with the high yield after

transform, the labor input in this investigate does not include the bagging and picking worker; @ ‘First class production’ means the first class produc-

tion of the primary variety planted. “~” represents data missing. The same for Table 5-6.
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Table 5 Transformation effect in Bohai Bay regions in 2015

Ei=(2y BF e Nl BRE GL U NFHE e SRS
Index Changping Baoding Huludao  Xiongyue Qingdao Tai’an  Shijiazhuang Yantai  Changli
L V(SN 345.0 0 0 -4500 - -225 0 -105 0
Density/(Plant - hm™)

L/ iE SN OI/N T -1875.0 817.5 -9225.0 -291000 - -5550 9600 -4 500 18 750.0
Material input/(Yuan -hm™)

N IHRANCT AL @ -34.5 -40.5 225 -675 - -60 147 -45 225
Labor input/(Working—day - hm™)

WA 2/ (- LB - A7 -1.0 -2.0 -3.0 40 - -2 2 0 2.0
Spraying insecticides/(Times+hm ™a™)

— R/ (kg-hm™) @ - 750.0 -7 500.0 15000.0 - 36 000 13 500 7500 18 000.0
First class fruit/(kg-hm?)

4 A/ T A - 28500.0 86 025.0 - - 107 550 45000 - 136050.0

Net income/(Yuan -hm™)

F6 2015 FRHEFREMERERELR

Table 6 Transformation effect in the characteristic production regions in 2015

EfsL N 1Y e ARALTEH i L/EB]
Index Western Sichuan Plateau Northeast Cold Region Yili Zhaotong
EE¥((/ SYNTR) 0 0 -600 0
Density/(Plant -hm™)

L/15ie s IN(PTR/N T -70 620 3111175 -8400
Material input/(Yuan - hm™)

FFENIBANT AT 2 -15 -15 -3 -105
Labor input/(Working—day - hm™)

WA 25/ (UK - /N EU" - 4F ") Spraying insecticides/(Times+hm a™) -2 1 -1 -4
— g/ (kg-hm™?) @ 22 500 - 6 000 12 000
First class fruit/( kg hm™)

LRI A /OG- A BT 82500 9000 6360 85500

Net income/(Yuan +hm™)
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