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Current status on the occurrence and management of disease, insect

and mite pests in the non-chemical or organic apple orchards

Choi, Kyung Hee * Lee, Dong Hyuk - Song, Yang Yik + Nam, Jong Chul - Lee, Soon Won

ABSTRACT

Current status on the occurrence and the management of the major disease, insect
and mite pests were investigated in the organic or non-chemical pest control orchards
from 2005 to 2009. Numbers of certified organic or non-chemical apple orchards were
increased from 14 in 2005 to 78 in 2008. Severe damages on leaves and fruits occurred
by the several diseases such as marssonina blotch, bitter rot, white rot, sooty blotch and
flyspeck, and the several insect pests such as apple leaf-curling aphid, woolly apple
aphid, oriental fruit moth and peach fruit moth on the almost certified organic or
non-chemical pest control orchards. About 10 and 18 environmental-friendly materials
were used to control diseases and insect or mite pests respectively. But, lime sulfur and
bordeaux mixture to diseases and machine oil, plant oil mixed with egg yolk, and
pheromone mating disruptions to insect pests were effective to control under the
adequate conditions. At present, it is extremely difficult to produce organic apples in
Korea. Growers must consider about and solve so many conditions on the cultivar,
weather, local site, marketing and so on, before when they decide to change from
conventional or IPM(Integrated Pest Management) to organic or non-chemical pest

control orchards.

Key words : organic apple, disease, insect and mite pest, environmental-friendly

materials
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Table 1. Numbers of certificated farms as the organic or non-chemical

in different years

control apple farms

Class 2005 2006 2007 2008
Organic
, 5 4 11 30
agricultural ) )
duct (Gangwon 1, (Gyeongbuk 3, (Gyeonggi 1, (Gyeonggi 1,
roducts
P Gyeongbuk 3, Gyeongnam 1) Chungbug 2, Gangwon 3,
(+ transfered
. Gyeongnam 1) Chungnam 1, Chungbug 2,
organic
Gyeongbuk 6, Chungnam 3,
products)
Gyeongnam 1) Jeonbug 4,
Gyeongbuk 16,
Gyeongnam 1)
Nortchemical 9 24 42 48
agricultural | (Chungbug 2, (Gangwon 1, (Gyeonggi 1, (Gyeonggi 2,
products Jeonbug 1, Chungbug 4, Gangwon 2, Gangwon 2,
Gyeongbuk 6) Chungnam 2, Chungbug 9, Chungbug 9,
Jeonbug 4, Chungnam 2, Chungnam 2,
Jeonnam 1, Jeonbug 5, Jeonbug 11,
Gyeongbuk 11, Jeonnam 2, Jeonnam 3,
Gyeongnam 1) Gyeongbuk 15, Gyeongbuk 15,
Gyeongnam 6) Gyeongnam 4)
14 28 53 78
Sum
(100) (200) (379) (557)

Table 2. The survey on problematic diseases

apple orchards

and pests in organic or non-chemical control

Diseases heavily damaged

Insect pests heavily damaged

in 2006 in 2009 in 2006 in 2009

bitter rot (7)  |Sooty blotch, Hyspeck (10) |oriental fruit moth (13) |oriental fruit moth (6)
Marssonina blotch  (5) |bitter rot (Hongro) (2) |peach fruit moth (11) |apple leaf-curling aphid (6)
Sooty blotch, Hyspeck (4) |Marssonina blotch (1) |apple leaf-curling aphid (7) |apple clearwing moth (5)
white rot (4) |powdery mildew(Sunhong) (1) (leafroller (3) |woolly apple aphid @
Alternaria blotch (2) |white rot (1) |apple leafminer (2) |peach fruit moth (2)
Japanese apple rust (1) European red mite (@ |San Jose scales 1)

stink bugs (1) |stink bugs (1)

* Numbers in parenthesis were orchards with severely damages by disease, insect and

mite pests among 17 orchards in 2006, 13 orchards in 2009.
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F32 FEF - U] wAE JASS w2 A #HES #EE A% IFAFAA AL
Sadelth el #E8 sAAE 2006 F17HF AIFEHA 17, 4IHE2=H 139
o], 200992 F13WF A3 HIFA 13, AsH=xd 12, JHEHN A E 12| At
A3 FFAAE 3~4el ZE AFLolM 1~-235 el ot 45ty 43 H5E 53
O 2 AREERalL, AIHERd2 5 d AT gAY 59 Wil #ses
B2 AtgolA Abgetn, A3Eardo] e e adrt vFEy] gl ol B
&3l7] 9ty NEEHUAAES Agsted dE e A TF 59 dol wE WA a3
= 7)stH A AFE-SFA TH(Ellis, 2001; Longstroth, 2001). 3% #2]8 FXAl= 20061l F
17985 AEALY 10, frobs 9, A=A 6, 71ARFFA 5, wrlaedAl 2% &olaL, 2009
d4e F1BHT GEFHEAL ‘Q+E‘7§ B2 e #3HA) 13, wru @A 11, Z|AF-FA
10, EH3A 10, AHRAZx 7, e 6, AFHA 49 FolUth AEHLYY EHE Eo]Y
A ol FEFE uHe &42?& Holnj, wrludAs AAdFel te 2SA3H
OM F97F JEE Qo (o] 5, 2007b), F71EAANRE ZEFAI} EHAY7] W7 ALgo

oly] AFE AGE Fo 5T WAE A, A, |
é Ao R 3, Al e A3 EEE
& Xﬂ ApHA AR AFEHE HHoZ ALE-E tH(Longstroth, 2001; Wearing et al.,
1994). 20061 d°l= Frobso] BFoleud Aol el fJdadrt e Aoz A7t
frobs & AH8stAoy, Aol ASAIF(l 5, 2007b)ellA frobsol Haotebded sy

A FAEIRTE glso] BEAA oFFH AMES SHAKEA HUH.

o

Table 3. Survey on the use conditions of eco-friendly agricultural materials in organic or

non-chemical control apple orchards

Agricultural materials for disease management Agricultural materials for pest management
2006 2009 2006 2009

. lime sulfur (13) |plant oil (10) yolk oil (13)

lime sulfur (17) - home made (11) [light trap ) mating disruption (11)

bordeaux mixture (13)

microoreanism for chitin bordeaux mixture (12) |pyrethrin (6) machine oil (10)
d da%lam > - home made ) machine oil 5) Chinese medicine
cera R on I ((2)) microorganism for chitin  |attraction trap 3) materials 9)
vineg ar  made  from degradation (10) repellent agent 3 apple vinegar (7)
bro gn rice 1 Nano silver 2 Neem oil 3) Neem oil (6)
Wi AN (1)  |mating disruption (2)  |pyrethrin @)
Extracts of garlics (1 5 J Y
xtracts of garlics (1) soap @ EM soap )
yolkoil 1) Etc. (Pest killer, Any kill) (3)
Deris 1) bag 1)

* Numbers in parenthesis were orchards that used the eco-friendly agricultural materials
to manage the disease, insect and mite pests among 17 orchards in 2006, 13 orchards in
2009.
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Table 4. Current status on the damage and management of diseases in the non-chemical or organic apple

orchards
in 2007 in 2009
Farms Acrical 1 -
(Fir.st name,|  Diseases heavily gnmfl tu? materials Diseases heavily Agricultural materials
districts) damaged or disease damaged for disease management
management
Choi, bitter rot 5 bordeaux mixture 6 |Sooty blotch bordeaux mixture 3
Eumseong erro lime sulfur 1 (Flyspeck) 20 |lime sulfur 2
Heo, ) ) Sooty blotch bordeaux mixture 3
Chungju (Flyspeck) 10 lime sulfur 2
An Marssonina blotch bordeaux mixture 3
Yes/an - - Sooty blotch lime sulfur 2
(Flyspeck) N |bag
Lee 1, bitter rot 5 BK bordeaux mixture 6 Sooty blotch bordeaux mixture 7
Muju lime sulfur 1 |(Flyspeck) 2 |lime sulfur 1
Lee 2, bitter rot (Hongro) 20 bitter rot (Hongro) 80
Muju White rot 50 EP sulfur 16 White rot 60 EP sulfur 18
bordeaux mixture 6 bordeaux mixture 4
Lee, . lime sulfur 2 |bitter rot 30  |microorganism for
White rot 10 . . . L. .
Jangseong microorganism for White rot 20 | chitin degradation 10
dhitin degrachtion 12 nano silver 2
Lee, . bordeaux mixture 4
Yeongdeog | ) White rot > lime sulfur 4
Kiml, . bordeaux mixture 4 bitter rot (Hongro) 15 bordeaux mixture 4
Y . bitter rot (Hongro) 25 |;. Sooty blotch .
eongju lime sulfur 1 lime sulfur 2
(Flyspeck) 20
Kim2, Marssonina blotch 222?5;:; m;;;ctlé 11r‘e 42 Marssonina blotch lime sulfur 2
Yeongju . . "|bitter rot 15 |KHCO3)2 6
pyroligneous liquor 4
Marssonina blotch
Lee, Sooty blotch bordeaux mixture 4 |White rot 20 bag(some)
Uiseong (Flyspeck) 60 |lime sulfur 2 |Sooty blotch &
(Flyspeck) 100
bordeaux mixture 3
Son, Sooty blotch inorganic copper 4 1. ., sulfur made
(Flyspeck) 100 . didn’t occurr
Cheongsong . lime sulfur 2 from loess 2
Alternaria blotch .
Nano silver 4
Jeong, . CM bordeaxniue 3  |Sooty blotch bprdeaux mixture 4
Marssonina blotch lime sulfur 1
Cheongsong bag (Flyspeck) 10 bag
bitter rot (Hongro) 10 . .
]an'g, Sooty blotch bprdeaux mixture 4 bitter rot (Hongro) 10 bprdeaux mixture 5
Chilgog lime sulfur 2 lime sulfur 4
(Flyspeck) 20

* Numeric characters were the ratio of damaged fruits by diseases or the application

numbers of agricultural materials in a year.
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Table 5. Current status on the damage and management of insect and mite pests in the

non-chemical or organic apple orchards

Farms in 2007 in 2009
(First name, Insect pests Agricultural materials Insect pests Agricultural materials
districts) heavily damaged for pest management heavily damaged for pest management
Choi oriental fruit moth |machine oil 1 mating disruption
Eumseon 40 plant oil 3 woolly apple aphid |machine oil 2
& apple leafminer BT 3 BT etc. 4
Heo oriental fruit moth |machine oil 2
Chunei - - 10 yolk oil 6
ungju apple clearwing moth |BT etc. 3
oriental fruit moth {)natir}g dfisrllitption,
An, _ _ 10 [pagging fruits
Yesan applﬁ leaf-curli gphid yoéii Oﬂe Y 3
woally apple 2 EM soap 2
mating disruption
i ; i ; olk oil
Lee 1, oriental fruit moth gig;}tm(;% oil i oriental fruit mloSth }(Ifhines medicine
Muju 5 mating disruption apple clearwing moth |materials 3
machine oil 1
. : : peach fruit moth 50
Lee 2, fruit sucking moth &mtmg (.:11151]‘51pt.10n 4 European red mite |mating disruption
Muju etc. 50 ~eem o, LJers apple leaf-curling aphid|Neem oil, Deris 6
) light trap bp 5 ap 4
& (Hongro)
: : oriental fruit moth |mating disruption
}“ene’ n oriental fruit moth light trap 30 |machine oil 2
angseong woolly apple aphid |yolk oil 4
mating disruption
Lee machine oil 2
¢ - - apple clearwing moth |yolk oil 2
Yeongdeog Chines medicineterials
8
Kim 1 oriental fruit moth 50 |plant oil 2 oriental fruit moth 30 |machine oil 1
Yeoneiu apple leaf-curling|Plant extracts 2 apple leaf-curling|plant oil 2
& aphid light trap aphid pyrethrin 2
Kim 2 gg 13 leaf-curling Neem oil 3 |apple leaf-curling|mating disruption
Yeongju oriental fruit moth 30 pyrdlg figpr 4 |aphid . machine oil 4
h fruit mof o |light trap peach fruit moth 15 |pyrethrin 3
oriental fruit moth
. . lant oil 5
Lee oriental fruit moth 45 |P2" . : :
Py : Deris 2 peach fruit noth 75 |bagging fruits(some)
Uiseong peach fruit moth 45 light trap apple leaf-curling
aphid
Son, apple leaf-curling|mating disruption mating disruption
Cheongson apﬁi d &/Neem oil, pyrethrin 5  |didn’t occur machine oil 2
g p BT 2 yolk oil 9
Jeong, bageine fruits machine oil 1
Cheongson|San jose scale 15 | %%n & Dolnab 4 |didrit oacur Doljinju, Dolnabang 6
g oy, ang bagging fruits
Jang, oriental fruit moth matihn.g dis.liuption oriental fruit moth 5 mati}lqg dislliuption 1
Chilgog (Mt district) g |machine ol European red mite |M3¢Mme ot
plant oil 10 yolk oil 13

* Numeric characters were the ratio of damaged fruits by diseases or the application

numbers of agricultural materials in a year.
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Table 6. Rainfall amount and numbers of raining days in different years

(Uiseong weather station)

Months Rainfall amount(mm) Numbers of raining days(days)
2006 2007 2008 2009 2006 2007 2008 2009
April 76.5 20.0 38.5 234 12 9 7 7
May 105.0 90.0 66.1 1174 12 12 8 9
June 84.0 163.5 132.7 63.6 10 12 10 11
July 738.5 172.5 159.2 288.9 26 19 15 21
Aug. 146.0 278.0 252.9 88.8 15 21 15 10
Sept. 94.0 403.5 33.9 69.9 7 20
Oct. 245 33.5 32.0 94 4 9 5 5
Sum 1,268.5 | 1,161.0 715.3 661.4 86 102 68 71

29} 404 MR ==d3 HIFIAFAE AF2 A A 200017 2007 Bl S}
o 20090l FEF - F7] EE S At EAHE B A=t Bol Az
HAEH, ol FeolA Ho] Waf A HFZ JFS A= AT AST0F
o} L7k 2006137 2007 A0 BIEke] 2008 2009l AL oFF A

stite] Fadh Add Aoz AAZT(AF o], 2009).
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