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Current Status on the Occurrence and Management of Disease,

Insect and Mite Pests in the Non-chemical or
Organic Cultured Apple Orchards in Korea

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

During 2005~2009, current status on the occurrence and the management of the
major disease, insect and mite pests were investigated in the non-chemical or
organic cultured apple orchards in Korea. Numbers of certified organic or
non-chemical apple orchards increased from 14 in 2005 to 78 in 2008. Severe
damages on leaves and fruits were caused 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 under the adequate
conditions.

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 control apple

orchards during 2005-2008
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Class 2005 2006 2007 2008

5 4 11 30
Organic (Gangwon 1, (Gyeongbuk 3, (Gyeonggi 1, (Gyeonggi 1,
a ric?ultural Gyeongbuk 3, Gyeongnam 1) Chungbug 2, Gangwon 3,
g Gyeongnam 1) Chungnam 1, Chungbug 2,

products

(+ transfered Gyeongbuk 6, Chungnam 3,
Gyeongnam 1) Jeonbug 4,

organic products)

Gyeongbuk 16,
Gyeongnam 1)

9 24 42 48
(Chungbug 2, (Gangwon 1, (Gyeonggi 1, (Gyeonggi 2,
Jeonbug 1, Chungbug 4, Gangwon 2, Gangwon 2,
Non-chemical Gyeongbuk 6) Chungnam 2, Chungbug 9, Chungbug 9,
agricultural Jeonbug 4, Chungnam 2, Chungnam 2,
products 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 the occurrence of problematic diseases and pests in organic or
non-chemical control apple orchards in 2006 and 2009

Diseases heavily damaged Insect pests heavily damaged

2006 2009 2006 2009

bitter rot (7) | Sooty blotch, oriental fruit moth (13) | oriental fruit moth  (6)

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

* Parenthesis represent numbers of orchards severely damaged by disease, insect and mite pests among 17
orchards in 2006, and 13 orchards in 2009.
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Table 3. Survey on the use conditions of eco-friendly agricultural materials in organic or
non-chemical control apple orchards in 2006 and 2009

Agricultural materials for disease management Agricultural materials for pest management
2006 2009 2006 2009
olk oil 13
lime sulfur 17) | lime sulfur (13) | plant oil (10) Y . . . (13)
. . mating disruption (11)
bordeaux mixture  (13) | - home made (11) | light trap 9) . .
. . . . machine oil (10)
microorganism for bordeaux mixture  (12) | pyrethrin (6) . .
o . . . Chinese medicine
chitin degradation (2) - home made (9) | machine oil (5) materials ©)
Energy Power sulfur (2) | microorganism for attraction trap (3) apole vinegar @
vinegar made from chitin degradation (10) | repellent agent  (3) Npeim ol g ©)
brown rice (1) | Nano silver (2) | Neem oil 3) ethrin @
Extracts of garlics (1) | Bag (1) | mating disruption (2) by
EM soap 2
soap 2 .
. Etc. (Pest Killer,
yolkoil W1 any Kill ®)
Deris Q) y
bag @

* Parenthesis represent numbers of orchards that used the eco-friendly agricultural materials to manage the
disease, insect and mite pests among 17 orchards in 2006, and 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 and 2009

2007 2009
Farms
(F:jr.Stt pime, Diseases heavily Agricultural materials Diseases heavily Agricultural materials
stricts) damaged for disease management damaged for disease management
Choi, . bordeaux mixture 6 | Sooty blotch bordeaux mixture
bitter rot 5 . .
Eumseong lime sulfur 1 (Flyspeck) 20 | lime sulfur
Heo, Sooty blotch bordeaux mixture
Chungju (Flyspeck) 10 | lime sulfur
Marssonina blotch bordeaux mixture 3
An, .
Sooty blotch lime sulfur 2
Yesan
(Flyspeck) 70 | bag
Lee 1, . BK bordeaux mixture 6 | Sooty blotch bordeaux mixture 7
. bitter rot 5 . .
Muju lime sulfur 1 (Flyspeck) 20 | lime sulfur 1
Lee 2, bitter rot (Hongro) 20 bitter rot (Hongro) 80
. . EP sulfur 16 . EP sulfur 18
Muju White rot 50 White rot 60
bordeaux mixture 6 bordeaux mixture 4
Lee, White rot 10 I|rT1e sulfur. 2 blttgr rot 30 mlc.rgorgamsm f_or
Jangseong microorganism for White rot 20 | chitin degradation 10
chitin degradation 12 nano silver 2
Lee, . r i 4
White rot 5 b.o deaux mixture
Yeongdeog lime sulfur 4
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2007 2009
Farms
(F:jr.Stt pime, Diseases heavily Agricultural materials Diseases heavily Agricultural materials
stricts) damaged for disease management damaged for disease management
L , bitter rot (Hongro) 15 )
Kim", . bordeaux mixture 4 bordeaux mixture 4
) bitter rot (Hongro) 25 | . Sooty blotch i
Yeongju lime sulfur 1 lime sulfur
(Flyspeck) 20
. bordeaux mixture 4 . )
Kim®, . ) Marssonina blotch lime sulfur 2
) Marssonina blotch ozonized water 2 }
Yeongju . . bitter rot 15 | K(HC03)2
pyroligneous liquor 4
Marssonina blotch
Lee, Sooty blotch bordeaux mixture 4 White rot 20
) i bag(some)
Uiseong (Flyspeck) 60 | lime sulfur 2 | Sooty blotch
(Flyspeck) 100
bordeaux mixture 3
Sooty blotch ) .
Son, inorganic copper 4 i sulfur made
(Flyspeck) 100 | didn’t occurr
Cheongsong . lime sulfur 2 from loess
Alternaria blotch .
Nano silver 4
CM bordeaux bordeaux mixture 4
Jeong, . ) Sooty blotch i
Marssonina blotch mixture 3 lime sulfur 1
Cheongsong (Flyspeck) 10
bag bag
bitter rot (Hongro) 10
Jang, (Hongro) bordeaux mixture 4 . bordeaux mixture
) Sooty blotch i bitter rot (Hongro) 10 | .
Chilgog lime sulfur 2 lime sulfur
(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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CME 2R B35 T3S 3~63] AX3AT, AR 7|DEAAYE, 2EF, Hxd),
FAE AHSEFT 2009l 1370 AHt A A3 3HA(EPR B, FERE X3HE 1L
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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 in 2007 and 2009

Farms 2007 2009
(First name, Insect pests Agricultural materials for Insect pests Agricultural materials for
districts) heavily damaged pest management heavily damaged pest management
Choi, oriental fruit moth 40 machlne.: oil ! . matmg dIS-I‘UptIOFI
Eumseona | aople leafminer plant oil 3 | woolly apple aphid machine oil 2
g P BT 3 BT etc. 4
Heo, oriental fruit moth 10 machln_e oil 2
Chungju ’ apple clearwing moth yolk ail 6
g PP g BT etc. 3
mating disruption,
An oriental fruit moth 10 | bagging fruits
’ - apple leaf-curling aphid, | machine oil 1
Yesan . .
woolly apple aphid yolk oil 3
EM soap 2
mating disruption
hine oil 2 Ik oil
Lee’, . . machine of oriental fruit moth 15 | Yo O 6
. oriental fruit moth 5 | plant oil 4 . Chines medicine
Muju . I apple clearwing moth .
mating disruption materials 3
machine oil 1
mating. disruntion peach fruit moth 50
Lee”, fruit sucking moth Neemgoil DZris 4 European red mite mating disruption
Muju etc. 50 liaht tra ' apple leaf-curling aphid | Neem oil, Deris 6
g P (Hongro)
Lee, . . . oriental fruit moth 30 matmg dIS-I‘uptIOFI
Janaseon oriental fruit moth 80 | light trap woolly aple aohid machine oil 2
gseong Y apple ap yolk ol 4
mating disruption
machine oil 2
Lee, . .
Yeonadeo - apple clearwing moth yolk oil 2
gdeog Chines medicine
materials 8
lant oil 2 hine oil 1
Kim", oriental fruit moth 50 prant of oriental fruit moth 30 mec mg o
Yeongju | apple leaf-curling aphid Plant extracts 2 apple leaf-curling aphid plant oil 2
g P 9 light trap PP 9% pyrethrin 2
Kim. ap_ple Ieaf—c.urling aphid Neem oil . 3 apple leaf-curling aphi mating dis_ruption
. oriental fruit moth 30 | pyroligneous liquor 4 . machine oil 4
Yeongju . ) peach fruit moth 15 .
peach fruit moth 20 | light trap pyrethrin 3




230 #7305 - F - FTH - oled
Farms 2007 2009
(First name, Insect pests Agricultural materials for Insect pests Agricultural materials for
districts) heavily damaged pest management heavily damaged pest management
. ) plant oil 5 | oriental fruit moth 60
Lee, oriental fruit moth 45 ) ) ) )
) ) Deris 2 | peach fruit moth 75 | bagging fruits(some)
Uiseong | peach fruit moth 45 | . .
light trap apple leaf-curling aphid
Son mating disruption mating disruption
' apple leaf-curling aphid | Neem oil, pyrethrin 5 | didn't occur machine oil 2
Cheongsong PP g e P .
BT 2 yolk oil 9
. . machine oil 1
Jeong, . bagging fruits i N
San jose scale 15 . didn't occur Doljinju, Dolnabang 6
Cheongsong Doljinju, Dolnabang 4 ) .
bagging fruits
mating disruption mating disruption
Jang, oriental fruit moth .g . P oriental fruit moth 5 g . P
. . machine oil 2 i machine oil 1
Chilgog | (Mt. district) 80 ) European red mite .
plant oil 10 yolk oil 13

* Numeric characters were the ratio of fruits damaged

agricultural materials in a year.

by diseases or the application numbers of

Table 6. Rainfall amount and numbers of rainy days during 2006-2009 (Uiseong Weather

Station)
Rainfall amount (mm) Numbers of raining days (days)
Months
2006 2007 2008 2009 2006 2007 2008 2009

April 76.5 20.0 385 234 12 9 7 7
May 105.0 90.0 66.1 117.4 12 12 8 9
June 84.0 163.5 132.7 63.6 10 12 10 11
July 738.5 1725 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 8 8
Oct. 24.5 335 32.0 9.4 4 9 5 5
Sum 1,268.5 1,161.0 715.3 661.4 86 102 68 71
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