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Current Status of Pest Management and Biodiversity in
Organic Pear Orchards in Korea

Song, Jang-Hoon - Cho, Young-Sik - Lim, Kyeong-Ho - Lee, Han-Chan

This study was conducted to survey the current pest occurrence and grower's pest
management practices, and to investigate biodiversity including birds, snakes,
rodents, and amphibians in organic pear orchards. From the questionnaires and
field survey of 22 organic orchards in 2010, the materials such as lime sulphur,
plant extracts and their mixtures with microorganisms, and oils were preferred over
insecticides. Scab, mealybugs, woollybugs and barkminers were the major pests for
organic pear growers. Environment-friendly fungicides and insecticides were applied
9 to 10 and 5 to 6 times respectively. Incidence and severity of scab on Niitaka
pear fruits in organic orchards was higher than in conventional ones. Whereas for
mealybugs there was no significant difference between organic and conventional
orchards. Pear fruits in organic orchards were significantly smaller than those of
non-organic orchards. For the biodiversity of amphibians, snakes, pheasants, and
rodents, there was no significant difference between organic and conventional
orchards, but Rufous turtle doves were monitored more in organic areas than in
conventional ones.
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Table 1. Organic pear growers surveyed in this study, pear cultivars, orchard area, and
their duration of organic cultivation in 2010

Districts Growers Cultivars planted Orchg:g) aea Dﬂ?\g‘io?lf (3r§aragc
Hongcheon GW Park Niiteka, Hwasan, Wonhwang 1.0 4
Uijeongbu GG Hong | Niitaka 17 2
Namyangju GG Shin Niitaka 0.8 4
Anseong GG Kim Niitaka, Manpungbae 17 5
Yangju GG Park Niitaka, Hwasan, Gamcheon 2.8 3
Yeoju GG Park | Niitaka, Wonhwang 20 3
Hwaseong GG Kim Niitaka, Hwasan, Wonhwang 19 4
Sancheong GN Jung ggaamm\évonhwmg, Hwangeumbae, 20 2
Hamyang GN Yang | Niitaka, Manpungbae, Wonhwang 10 5
Gyeongju GB Kim Niitaka 0.9 4
Sangju GB Park Niitaka, Wonhwang 15 5
Yecheon GB Lee Niitaka, Hwasan, Wonhwang 17 2
Chilgok GB Seo Niitaka 2.7 5
Boseong JN Sun Niitaka, Wonhwang 1.0 6
Boseong JN Cho Niitaka, Wonhwang 11 4
Boseong JN Lee Niitaka, Wonhwang, Chuhwang 25 4
Gwangyang JN Seo Niitaka, Wonhwang, Manpungbae 25 3
Buan JB Choi Niitaka, Hwasan, Gamcheon 1.0 1
Asan CN Kim wgﬁma:g’vm’ Gameheon, 50 5
Asan CN Lim Niitaka, Manpungbae 37 2
Cheonan CN Kim Niitaka, Gamcheon 4.0 5
Cheonan CN Park Niitaka 14 3
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Table 2. Status of organic farm based on the questionnaire of 22 orchard managers
growing organic pear

Questions Answers (No. of growers)

Major fungicides used lime sulphur (15), Bordeaux mixture (4), others (3)

plant extract (4), Bacillus substilis and plant extract mixture (4),

Major Insecticides used
3 machine oil (3), neem ail (3), mating disrupter (2), others (6)

Major diseases scab (15), rust (7)

mealybugs (3), woollybugs (3), barkminers (3), curculios (2), stink

Maor insects
bugs (2), others (9)

Table 3. Frequency of insecticide applications a year based on the questionnaire of 10
orchard managers for organic pear

Range of frequency <4 5~6 7~8 9~10 >11
Applying for disease control - - 3 5 2
Applying for insect control 3 3 3 1 -
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Table 4. Incidence and severity of scabs and mealybugs on Niitaka pear fruits harvested

from 10 organic pear orchards

Types of cultura Scab Medlybug
practices Incidence (%) | Severity (0~9)* Incidence (%) | Severity (0~9)**
Organic 48.92 1.08 4.87 0.3
Conventional 3.68 0.10 0.90 <0.1
t-test (P = 0.05) *k * ns ns

* Categorized into 0 to 9 depending on lesion size of fruit skin; ‘0" for no incidence, ‘1 for <1%, ‘3
for 1~10%, ‘5 for 11~20%, ‘7' for 21~50%, and ‘9" for >51%.

** Categorized into O to 9 depending on infestation size of fruit skin. Dead bodies of adult femaes and
saprophytic mycelia caused by their excretion were included as the same category as above.

Table 5. Fruit characteristics of Niitaka pear from 11 organic and conventional orchards,

respectively
Types of cultura Weight Length Width Hardness |Soluble solid| Acidity
practices (9) (mm) (mm) (kg/@5mm) (°BX) (%)
Organic 543.88 80.19 95.24 157 14.77 1.02
Conventional 608.67 88.30 108.71 111 12.17 101
t-test (P=0.05) * * * n.s n.s ns
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Table 6. Biodiversity of amphibians, snakes, pheasants, and rodents between organic and
conventional pear orchards

Types of cultura Amphibians* Snakes ebia vesioe
practices Pheasants** Rodents***
Organic 5.81 3.86 212 24.94

Conventional 0.09 0 0 2294
t-test (P=0.05) ns ns ns ns

* Counted the number of individuals encountering in the orchard areas of 10a by line transection search

twice from August 19 to October 1 in 2010.
** Counted the number of pheasant’s feather by the same method as above.
*** Counted the number of den’'s opening for rodents by the same method as above.

Table 7. Number of birds observed in organic and conventional areas of pear orchards

Types of _Cultural Black-k_)illed Azure-w?nged Grey-eared Rufous turtle Total
Practices Magpies* Magpies Bulbul dove
Organic 19.28 15.36 1524 22.08 7164
Conventional 17.16 10.64 10.78 13.61 49.48
t-test (P=0.05) ns ns ns * ns

* Counted the number of individuals encountered in the orchard areas of 10a by line transection search
twice from August 19 to October 1 in 2010.



624 L

Fo
sl
o,
b
Y
of
1>
o
=
2

ZF+ 7FA(Pica pica), =7}*|(Cyanopica cyanus), 2} u}=2](Hypsipetes amaurotis), Wl H] =
7](Sreptopelia orientalis) 5°] F2 Bl P o o]E £ F 22 wH|E7|to] 7] A u)
A A B &5s BATHTable 7). 74|, E7b4], Autg] 5 fEvet o] Fa)
£ Fv Fll2FEA A A=rl(Song, 2004), 71 A A < A A A ZHe] v E)=
KA & Zpol & HolA gtk F71AmM Aol 53] fal| =72 Hlef347t Zpolutb=]|
= A BA & v AL S S 7 e 7k o] Holggo| wet E7bA e} 2uk
7F | & Adaehe 54d0] la(Song et d., 2011), 7hx] o] - 71 A ulA| & 2 A
A g THEEHA Za HolZE S AW 7MH R s ETh =8 fr|AwA A= FT
Y=t =& ¥ AnF HAHEEH 7T AT Qo= B A A e FEIgE 2ol vt
3o A (Bengtsson et al., 2005; Kim et d., 2011) o] 5 279 #5Y FU 3ot HoldFo
fr71 A A 2F AP AQufA| o] 2pol7t F FEFE FA FUY ACE AEHT Langton &
(2001)2 E519 A7 BHE FAAY, FAe} JA2F X, 2dE HE0] BeTE A4d

=7t =9 ‘6?951:3], o] ATollM =AM Fd2 qbopA| 9} /1A st FA HR A Aol

So] 9L F 5 b 290e ohd o AzEth e AXFe AAA BRI 2
o) §REOE ZAG ANE WIH Aol7] WRo] EYEI, 2ol 42l F 2P 1
go] Waslty, & A7el =

A d E2d A (fragmentation) & & 4= oI 2R/, FA
HFFES T NAZE AMFHERZ zhol7} YIUE 2
Al, A71=ElA T A8 A A WA s /ol st
1A A Fre] AT (andscape) FAA ol €=t 2/ F O 2
e F= 8o 3G =3 Geiger 5(2010)% FH 9 A H S
Hio} AP 2GS HFOE 2/ T hFdES AR A AT 7993 Aol
E glstA] K3k vk Aok Ik o ® A7 DAL v FrlA A oA w3k} 8}
B3}o] mH|2Eo] Wo] AAYEHEH(Lim e d., 20125, Lim et d., 2011b), ¥ Aol A #7]
AujA ol A 53] dHlE7]7F Bol E1E olf= 1AM A A B Aot Fahe] FAE
A7) 98 o gel Edg AoE FAHAL

Seuet FrdoA ol dol F AFFTEY *g%t}%“é
A71A o5 Wl FEF

©
= =
mul olg} Q2 A 9 X34 9 2HE S iaﬂlﬂﬂ 714 %*401 %&okﬁ}

2

il



vl 1A o] WHals A dE B AE 9ed 625

el Sk Avlsrle] Hels ders
=

z
i
—d
(2
ol
]
i
oZ
off
o
32
.31
Jo
)
_‘>i
2L
"~
e
ok
n
rr

_/_’,\__
3 ol © groy), ZAXMH R Hsls Aol7h 19l
salTh FAF, W, AAF, B 5L BAAY f71AH B4 7k HolE Bl
2

Z:]- ) =
T Ay, HHlEr]e] A5 F1A AEdolA AL felEAl B AXEsE

[=EHFY 2013, 9. 20. =EFAHY 12013, 11. 7. HFE=EH4Y 12013, 11. 8]

5t o

& al

Mo

1. Badi I.,, B. M. Brahim, P. Brochard, J. F. Dartigues, and R. Salamon. 1998. Long term
effects of pesticides on health: review of current epidemiologic knowledge. Rev. Epidemiol.
Sante. 46: 134-142.

2. Bengtsson J.,, J. Ahnstrém, and A. C. Weibull. 2005. The effects of organic agriculture on
biodiversity and abundance: a meta-analysis. J. Appl. Ecology. 42: 261-269.

3. Brooks, J. A. 1981. Otolith abnormalities in Limnodynastes tasmaniensis tadpoles after
exposure to the pesticide dieldrin. Environ. Pollution. 25(1): 19-25

4. Brower, J. E. 1989. Field and laboratory methods of general ecology. Wm. C. Brown
Publishers. Dubugue, 1A 52001, USA. pp. 119-124.

5. Choi, H. S, X. Li, W. S. Kim, and Y. Lee. 2010. Comparison of fruit quality and antio-
xidant compound of ‘Niitaka pear trees grown in organicaly and conventionally managed
systems. K. J. Environ. Agric. 29(4): 367-373.

6. Choi, H. S, K. H. Lim, M. Gu, W. S. Kim, D. I. Kim, K. J. Choi, and H. C. Lee. 2012.
Comparison of soil nutrition, tree performance, and insect and disease occurrence between



626

~

10.

11.

12.

13.

14.

15.

16.

17.

ofy
ox
ot
ol
o,
}?‘I
Y
of
1>
o
ok
&

organic and conventional asian pear orchards. J. Amer. Pomol. Soc. 66: 68-77.

Choi, K. H., D. H. Lee, Y. Y. Song, J. C. Nam, and S. W. Lee. 2010. Current status on
the occurrence and management of disease, insect and mite pests in non-chemica or organic
cultured apple orchards in Korea. K. J. Organic Agri. 18(2): 221-232.

Han M. S,, Y. E. Na, H. S. Bang, M. H. Kim, K. K. Kang, J. T. Leg, and H. K. Hong.
2011. Encyclopedia of fish, amphibians, and reptiles in paddy fields. Nationa Academy of
Agricultural Science, RDA. pp. 51-98.

Holb 1. J, 2008. Timing of first and fina sprays against apple scab combined with leaf
removal and pruning in organic apple production. Crop Prot. 27: 814-822.

Jamar L., M. Cavalier, and M. Lateur. 2010. Primary scab control using a ‘during infection’
spray timing and the effect on fruit quality and yield in organic apple production. Biotechnol.
Agron. Soc. Environ. 14: 423-439.

Kim, D. I, S. G. Kim, S. J. Ko, B. R. Kang, D. S. Choi, G. H. Lim, and S. S. Kim. 2011.
Biodiversity of invertebrate on organic and conventional pear orchards. K. J Organic Agri.
19(1): 93-107.

Langton, S. D., D. P. Cowan, and A. N. Meyer. 2001. The occurrence of commensal rodents
in dwellings as reveded by the 1996 English House Condition Survey. J. Appl. Eco. 38:
699-709.

Lee, J A, W. S Kim, and H. S. Choi. 2009. Effects of compost application on soil
properties and leaf and bud characteristics of pear trees in orchard farms. K. J. Organic
Agri. 17(4): 567-575.

Lim, K. H., H. S Choi, J. H. Song, Y. S. Song, K. S. Cho, K. B. Ma, K. H. Won, and
S. K. Jung. 2012a. Estimation of nutrient contribution of perennia ground covers in organic
orchards and growth characteristics. J. Bio-Environ. Cont. 21(3): 286-293.

Lim, K. H., H. S. Choi, W. S. Kim, S. G. Song, J. H. Song, Y. S. Cho, J. J. Choi, and
S. K. Jung. 2012b. Nutrient contribution of green manure crops in organic pear orchard. K.
J. Organic Agri. 20(1): 37-48.

Lim, K. H, W. S. Kim, H. S. Chai, I. Lee, W. K. Cho, H. Y. Koo, and Y. Lee. 201la
Nutrient contribution of the cover crops and fruit quaity of pear trees as affected by ground
cover trestments. Kor. J. Intl. Agri. 23: 297-301.

Lim, K. H., W. S. Kim, H. S. Choi, I. T. Hwang, J. W. Lee, Y. S. Leg, K. J. Chai, Y. Leg,
J H. Song, and Y. S. Cho. 2011b. Estimated nutrient production in green manure crops as
affected by seeding of orchardgrass and various clovers in a pear orchard. Kor. J. Organic
Agric. 19: 543-551.



18.

19.

20.

21

22,

23.

24,

25.

26.

27.

28.

vl 1A o] WHals A dE B AE 9ed 627

Peck G. M., P. K. Andrews, J. P. Reganold, and J. K. Fellman. 2006. Apple orchard
productivity and fruit quality under organic, conventional, and integrated management. Hort-
Science. 41(1): 99-107.

Piha, M., J. Tiainen, J. Holopainen, and V. Vepsddinen. 2007. Effects of land-use and
landscape characteristics on avian diversity and abundance in a borea agriculturd landscape
with organic and conventional farms. Biologica Conservation. 140: 50-61.

Rural Development Administration. 2003. Guidebook of research survey and assay for
agricultural science. pp. 86-94.

Ryan, T. J, T. Philippi, Y. A. Leiden, M. E. Dorcas, T. B. Wigley, and J. W. Gibbons.
2002. Monitoring herpetofauna in a managed forest landscape: effects of habitat types and
census techniques. Forest Ecology and Management. 167: 83-90.

Sandskér B. 2003. Apple scab and pests in organic orchards. Doctoral Thesis Swedish
University of Agricultural Sciences. p. 39.

Simon S, J C. Bouwvier, J. F. Debras, and B. Sauphanor. 2010. Biodiversity and pest
management in orchard systems - A review. Agron. Sustain. Dev. 30: 139-152.

Song J. H., G. H. Shin, Y. S. Cho, J. H. Park, and H. C. Lee. 2012. Fruit dieting behavior
of black-billed magpies, azure-winged magpies, and brown-eared bulbuls in the cage. Kor. J.
Hort. Sci. Technol. 30(1): 85-89.

Song J. H. 2004. Use of modified ladder entrance trap to reduce the population of black-
billed magpies in pear orchards. Kor. J Orni. 11(1): 1-6.

Weir N., I. J. Fiske, and J. A. Royle. 2009. Trends in anuran occupancy from northeastern
states of the north american amphibian monitoring program. Herpetol. Conser. Biol. 4(3):
389-402.

White, A. W. 1999. Frogs as bioindicators. In Blue Mountains Biocindicators project. NSW
National Parks and Wildlife Service. pp. 114-142.

Winguigt, C., J Bengtsson, T. Aavik, F. Berendse, L. W. Clement, S. Eggers, C. Fischer, A.
Flohre, F. Geiger, J. Liira, T. Part, C. Thies, T. Tscharntke, W. W. Weisser, and R. Bom-
marco. 2011. Mixed effects of organic farming and landscape complexity on farmland biodi-
versity and biological control potential across Europe. J. Appl. Ecol. 48(3): 570-579.



