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Inhibition Effect of Environment-Friendly Agricultural
Materials on Yellowish Kiwifruit Soft Rot Pathogen
(Botryosphaeria dothidea)

Moon, Doo-Gyung + Chung, Bong-Nam - Koh, Sang-Wook -
Kim, Seong-Cheol - Joa, Jae-Ho

The SS (Bacillus subtilis 10%), WS (Microbial extract 70%), and DS (Sulfur 78%)
agents were selected by mycelial growth inhibitory effect test against kiwifruit soft
rot pathogen (B. dothidea) with 11 kinds of environment-friendly agricultural
materials on PDA medium for 10 days. They showed at 94.2%, 65.2%, 58.9%,
respectively. The control value of WS and SS agents were better than DS in
storage experiment. It was effective SS and WS single application, DS-WS and
WS-SS alternate application in the field trial.
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71™(Koh et al., 1994), JAF-EH-S HUAFE] FAo ZHAH Jv7t 8 & A Aoy
%2 oA S B A ZITHKoh et al., 2003; Kwon et al,, 2011). 53] =8 3 347 %]
U AR o] W dsto] ESATH) o] Fal Aol AdetAl AAdstd ﬂ s W Adis
T} ol WAl 24 E W (Chung, 1997), X187 AulEs7tol A 58 A Fo
A vepdoh =3 Joee] A AAFEH AT TEEE 3 IR .55
HZ g3 Fisty & AeEA ASAE7EA Eid AS 5 F Ah(Lee, 2003).

Ao FAFEH S do7|= 8 WHT2 B dothidea (F<8 Y8 <1, Diaporthe
actinidiae (BAH-SH ) S 2 Botryosphaeria sp.ol 23+ I&|7} 7174 43lH(Koh et al.,
2003; Kwon et al., 2011; Lee, 2003; Luongo et al., 2011; Pennycook, 1985), B. dothidea= 3}
o] FHESS A4480) Yt AL A THKim et al., 1999). FAAF kel
© =AA Fols FEY AAFEW WA kALt Al7](Chung, 1997; Kwon et al., 2011;
Kim et al,, 2013)°l] the AFZAAE A 83t 83t JAAT, k92 F7F2 Aujatg o
2 Fo]Eet & AEAE FFE JdElE ST e Hd ey H kol
L7531 Qo

Kim 5(1997)3} Cho 5(2007)2 B. dothidea®] T AHY7EE A SI= v & tste] B
13 vk Jom, HZ BEAES AEg we nAEAAE 23e 13 frlEA
A oL Wl e do] Bol 2= JTHKim et al, 2011; Kim et al., 2012;
Kim, 2013). X137 ZAa)eo) gt %7}91 WA= F7lstal o] Aty A4 5789
WA dAA A 9yt 43 JASAHFAANE Adeta A AA e AT
2o th3 YAl aHSE HES A E%A]f‘fé.—% T3ttt

),
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Table 1. Environment-friendly agricultural materials used in this experiment against
kiwifruit soft rot caused by B. dothidea

Experimented materials Active ingredient Dllutloq
concentration

WS Microbial extract 70% 500

Microorganism
SS B. subtilis 10% 400
CU1 Copper sulfate 15.5% + Slaked lime 20.5% 50
Ccu2 Copper sulfate 58% 1,000
Bordeaux mixture CuU3 Copper sulfate 10% + Calcium hydroxide 35% 100
TR Copper sulfate 80% 100
DC Copper hydroxide 40% 500
DS Sulfur 78% 500

Sulfur mixture
Ca+S Quicklime 12.5% + Sulfur 25% 200
Plant oil DD Castor oil 92% 1,000
Inorganic compound | NADCC | Available chlorine 64% 500

ST k= st AEAFEY SAES UBtle FAdA Fa HddE
Ql B. dothidea’s =5~ 2] ¥ Potato dextrose agar (PDA; Potato starch 4 g, dextrose 20 g,
agar 15 g, D.W. 1000 mL)#| &l FE3te] 25C &-e7]ol A 597 AXujef & HAF o
T AR5 HFTHOE o83t & B8 BT 10C AL wjfr]d BE
shHA] Ao o] &3tAT

11%F I8 HEAAE AL FHEEE 0.1 mLy ZAH HFuiA o] = & w3l
Haddo AdHEHE 274 5 mme 2 EHE o] 83l W ¥F<S PDA HlA] T%
of HE3t] 25T AlA SHEEC R 10Y7 vl & FAY AR S A3 FAME A
7t 5% FAA 35S 13 AR
4 A ARA SN ABAZ F A w3t

Soke AT BelEE AL 0% YHLE EALF o] A AXAN F B
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gl A Fe} HEHLl el o]FAIINE o]&at FHE W F FAF-EE WAL B. dothidea
£ 10° cfu mL' FEZ 20 uls HE3AT HAEH Hdo] FAo F5 H F 13 AL
H 237524 WS (Microbial extract 70%, Kyungnong Inc., Korea) 5008, DS (Sulfur 78%,
Dayou Inc., Korea) 5004, SS (B. subtilis 10%, Korea bio Inc., Korea) 4008] & 2o &
3] BE AEZsTh Felolz A FAE 24y UEFE Hol FAXE H Ak ¥
2o A BstHA A Fel SF 747y 207) ol thete] A 1097 2090 HAF
% AR EE AT

5. AW AR s 4L

Add IS EAA WS, DS, SSE ©] 83 A FEFH A EAE 20153 AFA =
AF a4 ST et sRdd) FURE A s 24 e AdE
A FAA 35S 43] FYAE 3% 2)(WS-WS-WS-WS, DS-DS-DS-DS, SS-SS-SS-SS), 53]
WEAE 33 2)(DS-WS-DS-WS-DS, SS-DS-SS-DS-SS, WS-SS-WS-SS-WS), 63] W &4 1]
2](DS-WS-SS-DS-WS-SS)9}F Tl &= T+(F]2)) 5 8#4 2l 3y 3ukEo2 Agjste] 3s}
Aok HEZAE 59 M¢oﬂzﬂ 6Y 3h(5Y 8 - 18%-28%, 6€ 7Y - 17 - 27A)HA &
7HE AETEAY F 102 A 02 582 575 o8t dxsilon HAFEE
WAE ALsta el s Al w71 #3S wiith 114 AdFg 5 293 3
Q—OM OﬂZXM% g i 1T 2 FAHE ALAGILE o] &3std A% 708 Sl HEFF
g5 AT TR A& AeHE F AL o

&A 3
5*]—(‘%%3}%‘—?/%— AL Ex100)8ke] AHES T BE AR
1 T3k

FAZEIRoR $aAEae AASAT, Duncand] THENAANOR A2 T FAH
fFolde BASAT
m ?éﬂl. ol &
1 4 A7 A
A A AF) e 753 WA B dohidead) A AFFE 24}

3t A3= Fig. 1°ﬂ YER AT 1171 AlE T v EAA Q] SS+= PDARIA] oA 10¥ &
QF 25C oA TAF AL SS 5.0 mm > WS 30.1 mm > DS 35.6 mm <2 FAMIA A
3 A=7} 2T thue] 94.2%, 65.2%, 58.9% = -Fote] HAFLEH ¥4 b3 I3 s
AR 12 AT Ao A REEd AEHY F73HES FAMA A
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A=7F Ggko} mAEAAR] SS= WAd A A4 EAVF =4 et Kwon &
(2011)~ HAFEHE o= HHEHS W2 B. dothidea, D. actinidiae, B. cinerea®] A

F2 B dothidea®) AZEL 95.4%= 714 ok B3 uf 9], Ads nA & &
%xﬂﬂ B. dothidea Y8 97+2] A7 AAstE AErt ¢t A A89f 7teA S BA
o Kim 5(1997)°] At HF-HAH ST B, dothidea®] EApEoLe} FAMYEE 739 8] o
A8t Bacillus sp.3, Cho 5(2007)2 ohell JSA A E st FHs2 35 Aol
A3 WA FAA AR E st B 3§ vl gt} o83 A= 213
Ao 2AET AR g, A7 BEH AEr g2r) wie Bdwe] A% oA
H7} 2A Yehude Ao & ®Helth

ol

100

80 -

60

40 -

Mycerial growth (mm)

20 A

0 T T T T T T T T T T T T

Contol TR WS CU1 CU2 CU3 DC DS DD SS Ca+iNADCC

Environment-friendly agricultural materials

Fig. 1. Suppressive effect of mycerial growth of B. dothidea on PDA medium using 11

different environment-friendly agricultural materials at 25C for 10 days.

TR: Copper sulfate 80%, WS: Microbial extract 70%, CUI: Copper sulfate 15.5%+Slaked lime 20.5%,
CU2: Copper sulfate 58%, CU3: Copper sulfate 10%+Calcium hydroxide 35%, DC: Copper hydroxide
40%, DS: Sulfur 78%, DD: Castor oil 92%, SS: B. subtilis 10%, Ca+S: Quicklime 12.5%+Sulfur 25%,
NADCC: Available chlorine 64%.
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Fof wAygk A FEEH -2 SST 8.3%, WS7ZF 10.0%, DS7F 18.3%, F-AH &7 36.7%A 2
Ss7F vty oA axr) 7 =gk u A EAA(WSSF SS)E Hls=d AL Btk 3}
F= SS7F 11.7%, WSZF 6.7%, DS7P 20.0%, F-AETE 31.7%%2 WS7F A T2 Ay
7H GokTh vl A Aol A BT FAMA dA &I 93 SSeF WS A FE
WA ZH7E 78 Fkou A 109 FoF vlaste] 2] 209 & A7) ke] A
A7t F7FstAA W Al & AT Kim 5(2013)2 ok U EH
1 Q= AFA TS B8 & B dothidea, D. actinidiae, B. cinerea®| ti3te] 717 238k

7% B. subtilis PIYEAA L] 719 AAFEY SABAE HSS A PYEA
4~63] AZstE v Al Hd) 73.7%2] A EAE 7| F JATHE Has}
dS BT FAFEHE A, T B A R FE AFE ol o3t
+El(Lee, 2003), F=27] HAY 4F FHEFo] FobA
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Fig. 2. Diseased fruit caused by B. dothidea pathogens on flesh of Actinidia chinensis cv.
Halla after treatment 3 environment-friendly agricultural materials at room tem-

perature for 20 days.

SS: B. subtilis 10%, DS: Sulfur 78%, WS: Microbial extract 70%. Means with the same letter in column
are significantly different at 5% level by DMRT.
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Fig. 3. Diseased fruit caused by B. dothidea pathogens on fruit apex of Actinidia chinensis
cv. Halla after treatment 3 environment-friendly agricultural materials at room

temperature for 20 days.

SS: B. subtilis 10%, DS: Sulfur 78%, WS: Microbial extract 70%. Means with the same letter in column
are significantly different at 5% level by DMRT.

B AFo A Adtd I3 FAA WS, SS, DSE o] &3 FA T2y wA gy TFAY
2 IPTE FFL o] gdte] YT 1Yo FAFE T 2A7E AL Az S
g & A2A% 704 FAFEH WA EHRE ZAS A= Table 20 YERRATE 218
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WS-SS 53] wEAE A= 1.3%5 UERHSITE DS-WS-SS 63] nSAEA8 6.2%, T4
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7t ehd Ze 2 FAHAT

she-2Al= AH SR 95 Adste] A5 Aol o3 ¥ Ay FESs
=Y & Utk =X A ZOE 0¥ HE 997X ¥R BAE AAYES wol| HHAFE
go] S 8ol 23.7%E 7MY EA vEgt o, A FH 9o osiA 1 tES
3 vlo] ofgt WAdHFe] Myt o ©r] wjie] a3 YA = 12 AEeL 74
A71%1 62 F<olA 79 F<A0)(Chung, 1997)2k Rk vp ok 8 3 Jo Hux
HAAY HG7HA7F e D5 AAA ATe st FAur|o] Al Xl uhet
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Table 2. Control effect of agricultural organic materials used in this experiment against

soft rot caused by B. dothidea in ‘Halla gold" kiwifruit

Treatment Spray time Diseased fruit (%)
Control No spray 9.8+4 .4°
SS-SS-SS-SS* Single application/ Four 1.1£1.6°
DS-DS-DS-DS Single application/ Four 4.7+3.9%
WS-WS-WS-WS Single application/ Four 1.6+1.4°
SS-DS-SS-DS-SS Alternate application/ Five 5.8+3.5%
DS-WS-DS-WS-DS Alternate application/ Five 1.2+0.5°
WS-SS-WS-SS-WS Alternate application/ Five 1.3+0.3°
DS-WS-SS-DS-WS-SS Alternate application/ Six 6.2+4.0°

*SS: B. subtilis 10%, DS: Sulfur 78%, WS: Microbial extract 70%. Means with the same letter in column are
significantly different at 5% level by DMRT.
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