B RIISUEE X H19# 35
KOREAN JOURNAL OF ORGANIC AGRICULTURE
Volume 19, Number 3: 405-416, September 2011.

A7 A} w) el W

S EA B4 3

e

Sl=i A% . OA SRR O A kKKK | KEEAE | | O|RREERE | L o kKEk kKR
Z|[3M 275 e o o e = &¢I

Effects of Organic Materials on Insect and
Disease Occurrence and Fruit Quality in Pear Orchards

Choi, Hyun-Sug - Wu, Xiu-Yu - Kim, Wol-Soo - Lee, Youn -
Choi, Byoung-Min - Kuk, Yong-In

Organic materials, such as chitin incubated solution (CIS) combined with neem oil
(NO), nano silver silica (NSS), and Bordeaux mixture (BDM), were applied with
and without agricultural chemicals (AC) (insecticide and fungicide) to investigate
scab and mealybug occurrences and fruit qualities on ‘Niitaka’ pear trees in
orchards in 2006. Fruits and leaves grown under CIS*NO without AC had less
than 30%, scab occurrence, but CIS+NSS or CIS+BDM without AC had higher
scab occurrence. Organic materials with AC decreased the scab to less than 20%.
All treatments decreased mealybug occurrences to less than 10%, except for the
fruits grown under CIS+BDM without AC. Fruit qualities varied among the
treatments. Hunter value a, representing for the redness degree, was higher for
fruits treated with CIS+NSS and CIS+BDM without AC than those with AC.
Fruits treated with organic materials without AC had greater total phenolic and
flavonoid compounds as well as antioxidant capacity in flesh and greater total
phenolc compounds and antioxidant capacity in peel than those treated with the
AC.
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8733 gy w AQujd FiHE vl st HEG ALl WEW 70%2] LRSS 218
73 EAES AU olf7t sAkEd RH e AU AdAE AT F W] W'
o]}l 3} th(Whole Foods Market, 2005). Baker 5(2002)2 370¢] A2 & ZFF<F b
olefulo] 2ol At Fof AR AR A3 IBA FAEAdAM B sA=EERG
AAvaL stAth Tl BuF-E Zelste Ml SR= B 2691F, T 25095 o=
B EATHKim et al,, 2009). 22} o] 5 WS & Hf Fds Aitsted dFE A=
THT =3 R, AAAQ] BAE Beta A4 AAASQ] HE Bl MW
AL B E Y (Venturia  inaequalis Tanaka et Yamamoto), o853 (Gymnosporangium

asiaticum Miyabe et Yamada), A3 (Botryosphaeria dothidea Nose), =-5-H (Rosellinia
necatrix Prillieux) 5 ©]tHKim et al., 2009). ¥ 3| & =o]7] 9+ F=EH3 {71 2A
Alg-o] F7FetRaL o] W& A3 Wdwo] A, AAFY oy B AdA =

HEA €12 FAEol Azt B35 Badol wAAnel 24 UFHEA ot
AHEES APsta WA R B EUR AFAE viAlEY o]l BE AFA
FHE 53 ¥El%E S| (IPM: Integrated Pest Management)2] A7 wiote]] B2-& 4] o]
AZH AHCroft and Hoyt, 1983).

FZoll Fdold 7 EAEE A S HQlo] He 23R #ol(dhelia

]
Joll FFol5 AE3IAS A, 100% S EAAYLS AAISE AL 8H WA THHeye
and Andrews, 1983), 332 A& M2 F842 &zl

719 B3 ES Hke HHlE Eg] AHEHH 719 el as
wFole] Maxyoluy AFe g My i 71'e Eals)A

1984; Li et al., 2010; Wang et al., 1999)3L 3} 3l HAF A el 7]oghthar &} Atk (Lee
et al., 2009a). 3|9k, HHUr—‘?‘oﬂ ANAAM W v AEA A FHASE Bl AR 7EA] vlvlgh
Aotk B AL Ao v o] 1A AR DN AAE vl ded
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e, 395 REEAS E4se] GUAL B vsl A8 A FAFFS 2
B2 0 FF WA FAFY 2en Fush FAS vw B A S5
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200613 =33l Tt. 7€ Es v A& ul) F+d 2 U (Chitin incubated solution+Neem
oil, CIS+NO) =&l & A i*éoﬂ ixﬁf& A A3 FHoA 3PP o A A8
b F 87 AR A 3] S 23 m A E vl Y+ 145 (Chitin
incubated solution+Nano silver silica, CIS+NSS) e A =" &2A8 15394 (a1
oA FastR o HA 57|17 F 8E AR A See T 183 ATk 7"
A& g+ 2 = H(Chitin incubated solution+Bordeaux mixture, CIS+BDM) A& Fd
B0 2% 1694 Ao HolA Fastdon AA AF71 & 1873 A X
1534tk 7B u A E9] HHEXSAPYER 30%, AEATAE 15%, &

A 54, €3, B0 2A% Aar g adel X A3 A E o] &3 F5of Al
o

AFE F 1
B 15%E 18 o2 1d e/ E3t B8 A & AFE 10%, 7IdE P AE 5%, Ea-
OIM-ZHE S%E EFT T FEIFS 50% AEZ FAI T BELERE) & 700~1,000L

2 AT F dFLEA 25-30C oA wjFshd mL 108(1%) 7HA1=2] 71REafv] Y=
o] Aasta oS At - EN B ET A= Bacillus subtilis, Bacillus cereus,
Paenibacillus illinoisensis, 12| 1L Serratia marcescensS E313F A2 FAFH ) 7181 E3)
AE, oY oy, Harde 3URE §Y7tA] £ A JUALs FAt) A
AR2ERL 4548 olgele] AEAAT, AREE 2L AL AAGID LA E, |

Y S HETdy500L E/ha® AHEFTH

Table 1. Summary of insect and disease program in the pear orchards in 2006

Treatments Treatment Spr.ay Active ingredient N(.)' O.f Target
place period application

Gukseong, March to | Chitin incubate solution (2L)+ Scab,
CIS+NO . 31

Chonnam August Neem oil (2L) Mealybug

Sunchun, March to | Chitin incubate solution (2L)+ Scab,
CIS+NSS . . 18

Chonnam August Nano silver silica (2L) Mealybug

Boseong, March to | Chitin incubate solution (2L)+ Scab,
CIS+BDM . 15

Chonnam August Bordeaux mixture (2L) Mealybug

CIS+NO = Chitin incubated solutiontNeem oil, CIS+NSS = Chitin incubated solution+Nano silver solution,
and CIS+BDM = Chitin incubated solutiontBordeaux mixture.
Dose rates are expressed in 500L of tank volume per hectare.
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5o ATt woF Aol v $ 150€ 00 A% F3F 9 dS TR E 1007
AF st o] Wl &S A
oA TG S WSS SN B ol webA 19H 971A] 9] AGE A A6t
B 1270, 3L 3470, 4% 5-670, S 7870, 6 9~1071,
11~127], 82 13~147]°]™ 9= 157§ ol/deltt. AH e 12 3 v 24" S48 |
HE ol e} Zi7Re] el AeE AAsta AN TS (%)E AT
9049 15¢ FAAZ 10070 gt HAoll A 7HF2ZAE 8| (Pseudococcus comstocki)=
Hd 7 7R Hegel whet A¢E AAste] MESE AT Fde] S
AEE Bhet SR Bl ol 278k g dAste] YEEE AT
L 070, 25 1270, 3L 3470, 4 5670, S 7870, 62 9~107), 7
11~127), 8 13~147§°19 9= 157]0|t}.
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7)
ol mokdas o] ¢ B & A& S usitt. FAFAE AAAR
(AR-2130, USA)S ©]&3l L, 7H-A 3= TS oA FAEs #Fo2 S43%
Al(Refractrometer, Atago, Japan)E ©]-&3to] ST AABEE 4 FHFS HollA
H3E A A F A H=A(TA-XT2, Texture Technologies Corp., USA)Z =43}t I
AAtEE B SmLel SH 10mLE 7hete] slEZgEl AAS 2-38=S A7k
0.IN NaOHZ AEZMo] = w712 HAsl] 1 35S malic acid2 AT

FH =335 Folin-ciocalteuy} H (Park, 1999)°] whe} AJeF ¥k-S- Fof] UV/VIS spectro-
photometer(Shimazu, Japan)E ©]-&3}4] 760nmol A FFE=E 43l 7S ALk
gt ol kS colormetric ' (Dewanto et al., 2002; Jia et al., 1999)2 W5l 43}
A=dl, AleF vkg- 7FA| 2L UV/VIS spectrophotometer(Shimazu, Japan)S ©]-&3}<
510nmell A FBEE S8t 1 @S AldFstAth @4bkst 2432 Blois(1958)¢F Kang &
(1996)2] ol we} zF A]5H 9] 1,1,diphenyl-2-picryl hydrazyl(DPPH)ol| tf 3t A A}34%
(Electron donation ability) .2 Al F 9] 3988 =3I t)

oot

e

o
o
e
T
oo
2
o



A8 AL W D) WalE A B R B B4 S0 nAE 9 409

P A GO R 15 1R 2 73 1057 wAeArh M Bdihe] fo43
2 tHSTOE FYSATHSPSS 12.0).

1 544 2 AR el SaE

AA e Z4% A& ' E A+ H 2 A(CIS-NOY)Y F5F A+
(with AC)E Al9Jatal 7|3 P A E vl A+ 14 =(CIS-NS) F5¢F Ao 7]’iE3]
A E v FA+R 2 T N(CIS-BMD) F-5 kol A 345 <F X2 +H(without AC)E .t} St
(Table 2). 7| RESPIAE WElo] Yo o]t WAL E&T ok Aol TolAle

Y 1 vk o] 1-27090 Slo] 27} 47%2k 56%2 #EE AT mEtA JHE e v =
Hgdrdeder AW A gat 9L, TIREs A E e Suey HE
= E8AHs ARt PEIRd o s duen:

Table 2. Scab occurrence of leaves of ‘Niitaka’ pear trees at 150 days after full bloom as
affected by organic materials

Scab index
Treatments

1 2 3 4 5 6 7 8 9
CIStNO without AC 91 9 0 0 0 0 0 0 0
CIS+NO with AC 97 3 0 0 0 0 0 0 0
CIS+NSS without AC 19 47 20 14 0 0 0 0 0
CIStNSS with AC 90 8 2 0 0 0 0 0 0
CIS+BDM without AC 30 56 5 2 7 0 0 0 0
CIS+BDM with AC 93 7 0 0 0 0 0 0 0

CIS+NO = Chitin incubated solutiontNeem oil, CIS+NSS = Chitin incubated solution+Nano silver solution,
and CIS+BDM = Chitin incubated solutiontBordeaux mixture.
AC = agricultural chemicals (insecticide and fungicide sprays).
Scab index: 1=0 spot/leaf, 2 =1-2 spots/leaf, 3 =3-4 spots/leaf, 4=75-6 spots/leaf, 5="7-8 spots/leaf,
6 =9-10 spots/leaf, 7=11-12 spots/leaf, 8 = 13-14 spots/leaf, 9 =more than 15 spots/leaf.
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(Table 3). 5o =230 we} A FAoA AW BAE&S T35t A7 A4
Hop ity oA SAAY HAl&L 7I"HEA A E sigA+H e d A FAlA 3% A
7R Eaf v A= ul ok°—'1°ﬂ SUEY HEERS T89S e 42 17%% 0% @S
Hcl'zﬂ'g§ Hyom 2 AW WAES B Reganold 5
(2001)%] Aol oJshH 71‘7]%: At Aol A WElE WAl dEs AMES e
B3 2 Aol AATGT ARAT olsh Mz ATl F71% Aol
Bl @A Eo] A B Zhvhar 3 THCaprile et al., 1994; Vossen et al., 1994).
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Table 3. Scab occurrence of fruits of ‘Niitaka pear trees at harvest as affected by organic

materials
Scab index

Treatments
1 2 3 4 5 6 7 8 9
CIStNO without AC 73 27 0 0 0 0 0 0 0
CIStNO with AC 100 0 0 0 0 0 0 0 0
CIS+NSS without AC 17 27 32 11 9 0 5 0 0
CIStNSS with AC 90 10 0 0 0 0 0 0 0
CIS+BDM without AC 0 0 0 8 11 11 8 0 61
CIS+BDM with AC 83 13 7 0 0 0 0 0 0

CIS+NO = Chitin incubated solutiontNeem oil, CIS+NSS = Chitin incubated solution+Nano silver solution,

and CIS+BDM = Chitin incubated solutiontBordeaux mixture.

AC = agricultural chemicals (insecticide and fungicide sprays).

Scab index: 1=0 spot/fruit, 2 =1-2 spots/fruit, 3 =3-4 spots/fruit, 4 =15-6 spots/fruit, 5=7-8 spots/fruit,
6 =9-10 spots/fruit, 7=11-12 spots/fruit, 8 =13-14 spots/fruit, 9 =more than 15 spots/fruit.

oA ZpFAAE L& Aol A =skem gHAdE el A7
Toll A= WAYSHA] L dTHTable 4). oz #eld H FYoA T2l e
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Table 4. Mealybug occurrence of fruits of ‘Niitaka' pear trees at harvest as affected by organic

materials
Mealybug index
Treatments
1 2 3 4 5 6 7 8 9
CIS+NO without AC 95 5 0 0 0 0 0 0 0
CIStNO with AC 100 0 0 0 0 0 0 0 0
CIS+NSS without AC 90 0 0 0 0 0 0 0 10
CIStNSS with AC 100 0 0 0 0 0 0 0 0
CIS+BDM without AC 50 20 0 0 0 0 0 0 30
CIS+BDM with AC 100 0 0 0 0 0 0 0 0

CIS+NO = Chitin incubated solutiontNeem oil, CIS+NSS = Chitin incubated solution+Nano silver solution,
and CIS+BDM = Chitin incubated solutiont+Bordeaux mixture.
AC = agricultural chemicals (insecticide and fungicide sprays).
Mealybug index: 1=0 spot/fruit, 2= 1-2 spots/fruit, 3 =3-4 spots/fruit, 4 =5-6 spots/fruit,
5=17-8 spots/fruit, 6 =9-10 spots/fruit, 7= 11-12 spots/fruit, 8 =13-14 spots/fruit,
9 =more than 15 spots/fruit.

FATA oM FipoF 2y Aol Teh P AP FAHCE WrkE &
o4 gl Fol7h LhERIA) SEskth(Table 5). 4 Bt 7|88 v 48 wleFelid 2 A9
o} A Jol pent

F A2 Te Fwer AT e Aot giglen L= w g
HErds o83 Feof AT 49 Feet ASTRG frold A =RThP<
0.05). 4ol 7484 nFEA FFe AR vIAE WFArHERY Fgof AT}
124%2 FAdEt A2 T(113%EY SAHCZ o4 A w7 YeERRL(P<0.05) Yo
A Aglgitels Zol7h vEhAl eigkek. shde] Batule JI-Es e v FdE 2
4 FEet Aol W fUIE FEFo g FATE el AR folHos

=} (P<0.05) 78 FwoF AelTe PAwe Mgl vl WnE Apolrh vE
Uer ¥kt 3 9) 9715 Uil Hunter value L3k 7|91 R 80| & v Fol+H 2 5 of
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Table 5. Fruit qualities of 'Niitaka' pear trees at harvest as affected by organic materials

FW | Firmness| SSC | Acidity | SSC/ Hunter value
Treatments o o .
(8 N) (%) (%) | Acidity L a b
CIS+NO without AC 617 16.0 11.7 0.68 17.2 60.7 114 39.9
CIS+NO with AC 624 14.9 11.5 0.83 14.1 60.6 12.0 41.1
t-test ns ns ns * * ns * *

CIS+NSS without AC 622 17.0 12.0 0.61 20.1 62.4 11.9 39.8

CIS+NSS with AC 626 15.1 11.7 0.62 19.3 62.9 10.4 41.8

t-test ns * ns ns ns ns * *

CIS+BDM without AC 623 17.3 124 0.59 214 60.2 12.9 382

CIS+BDM with AC 628 14.6 11.3 0.50 23.5 63.8 11.7 39.9

t-test ns * * ns ns * * *

CIS+NO = Chitin incubated solution+Neem oil, CIS+NSS = Chitin incubated solution+Nano silver solution,
and CIS+BDM = Chitin incubated solutiont+Bordeaux mixture.

AC = agricultural chemicals (insecticide and fungicide sprays).

* Significantly different means among the organic materials at harvest for fruit qualities at P <0.05.

ns =not significantly different.

AN F AESLE FRE A9 B50.2 threl] EASAHTable 6 3431

A F dlEsteE S RSN E SA+H e AeE AT FEek z=aY

A FelA s ef MR =4 #FEHJAK(Table 6). HFollX & dl=steds T
< BE FEof 2O AT A AYTEG =itk AEAs el o3 4
o4 & H AETE 2EYAE WA HY olgfg 2E# 2o WSshe 24k S
W= FhMisirli et al., 1995). A EA4 ] 23} YARE oﬂxﬂ A& Aedy AdE =
EAZ9 U= wEseEe] Jlon A& A B, 27, £, dw, HEZXF, g 5o
A8t AR EHA ot Misirli 5(1995)2] Aol A, E oy Fj=2 IAkE o
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O 71 Phytophthora spp. ol &3] A EA= 1
B S

oA F FPHEol=E FHFe T
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= Fol 7Hd =% thTable 6). FH5ol4 &

oA FAEFe AYFERTG =4 #EFHA.

T2 o] ksl 58-S DPPHY .2 radical scavenging capacity® 3 A]3}3] TH(Table 6). 3}

v} J/}Ir«] Pt 58S FEof Aol T EY =dTh FEoF A &
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Table 6. Total phenolic content, total flavonoid content, and antioxidant capacity of fruits of
‘Niitaka' pear trees at harvest as affected by organic materials

Total Phenolic content | Total flavonoid content Antioxidant capacity
Treatments (mg/100g FW) (mg/100g FW) (%)
Peel Flesh Peel Flesh Peel Flesh
CIS+NO without AC 232 34 7.6 0.85 40 10.1
CIS+NO with AC 245 32 7.5 0.51 38 10.0
t-test ns ns ns * * ns
CIS+NSS without AC 315 40 9.1 0.73 42 11.7
CIS+NSS with AC 230 34 7.4 0.63 41 10.8
t-test * * * * ns *
CIS+BDM without AC 318 41 11.2 0.83 49 11.0
CIS+BDM with AC 275 30 9.4 0.63 35 10.0
t-test * * * * * *

CIS+NO = Chitin incubated solution+Neem oil, CIS+NSS = Chitin incubated solution+Nano silver solution,
and CIS+BDM = Chitin incubated solutiont+Bordeaux mixture.

AC = agricultural chemicals (insecticide and fungicide sprays).

* Significantly different means among the organic materials at harvest for fruit qualities at P <0.05.

ns =not significantly different.
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