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Cultural Control of Bacterial Blossom Blight Using Trunk Girdling and
Rainproof Installation over Kiwifruit Trees
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Girdling of trunk and rainproof installation over kiwifruit (Actinidia deliciosa) trees were turned out to allevi-
ate bacterial blossom blight effectively in kiwifruit orchards. The disease was most effectively prevented by
girdling of tree trunks with 20 mm width around April 10 before about 45 days of flowering stage of kiwifruit,
but control efficiencies were not affected by height of girdling on trunks above the ground. Use of a transpar-
ent polyvinyl film to protect kiwifruit trees from rain was more effective than windbreak net to prevent the
disease, irrespective of kinds of rainproof installation. Installation of partial rainproof vinyl cover over kiwi-
fruit trees around March 10 before about 75 days of flowering stage of kiwifruit prevented most of the disease
occurrence on kiwifruit. It is expected that girdling of tree trunks and installation of partial rainproof vinyl
cover over kiwifruit trees will be practical as environmentally friendly control methods to manage bacterial

blossom blight in kiwifruit orchards.
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Fig. 1. A: Healthy flowers of kiwifruit (Actinidia deliciosa), B: Diseased flowers, C: Girdling on trunk of kiwifruit tree with 20 mm width,
D: Girdling on trunk of kiwifruit tree 40 cm above the ground, E: Rainproof installation using poly-viny! film tunnel, F: Rainproof instal-
lation using partially covered poly-viny! film.
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Fig. 2. Effect of girdling time on trunk of kiwifruit trees for the
control of bacterial blossom blight. Means followed by the same
letter are not significantly different at 5% level by Duncan's
multiple rage test.
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Fig. 3. Effect of girdling width on trunk of kiwifruit trees for the
control of bacterial blossom blight. Means followed by the same
letter are not significantly different at 5% level by Duncan's
multiple rage test.
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Fig. 4. Effect of girdling height on trunk of kiwifruit trees for the
control of bacterial blossom blight. Means followed by the same
letter are not significantly different at 5% level by Duncan's
multiple rage test.

2 @ Aol BN WEgo] 2 39%8 3792
AP E2 15 mm oIFHE @ el vste] A

ko Fxjglgol e waAl7tE ZHz 89.3%9 89.8%
2 =4 JebsthFig. 3).

3 X goll A 10 em =ole] Frpd F7HEel 2t
1

N8 ABE ASRE 80 cm Folo] BB A3
A9NA FZRAAN AgNE AT Folr} wehE



Rl 24889 BEH WA 307

BHSY WYL A9 Aol7} §lo] 55-61% FEOE Lol WP B ATE LHIY wiEol 140990
Aol $AHL el gaon, BATel U@ of 2AelFel i@ PAKe 61.5%) BsAckFg. 6)
HHA| 7He 85.0~83.2%S1 thFig. 4).

HIkR A Aokl e PAl Esh e oo
38 A, P SE A4, e A, T A
GE AN ALY YRBE FND AR RAYT Aefd Rol Daps] 49 A0 BYAAE A3
o BUEY LY 04RAL W HTY AU 0% o) A BE FUPY WAEAT Iion2

= Z¥5Y A g 01 303%2 FA Tl e WAE o Auia Sdutael] o 24 gy WA g9E
I 16.8%° E3g A, ¢hu]duE A do = £ disiAE F e f&%‘#ﬂ HA A7
Ao uhggol 05%, HIEEE AMAME 1.7%, F8 el 49 109 A °
HGI] 5 AJdoM = 2.5%2] BHE-S eI UTHFig. 5). 7] 294 3} 61d Ao

Al ZALY A wrlg AT R Fo AR E BYong I 24

3 el mjsted

G LS olgdte] AAAZIE FHgn w¥eE 85% ol WAEAES IS 5 UA=F 49 109 A
ZAF A3, W7l 759 A9 39 1] M-S @ F8 o Ui el N E AYE + de fE
BT FHEE W] 08%R FA T Wi gA JITkele FAHHAT: oleh 2L MY Aihs UM 3
sk EE 59U e TS Alﬁ@f‘& %%iﬂr 4

37t 97.8%5.0m 7] 602 <l 39 2649 W7
g8 3 Fees 2SS dY 8] 1.7%E FA o )
gt WA &strt 95, 3%034. Ao gk 7] 44 Al okl 24 9 UAadrt s oe HL(KaJuam, 1993;

49 1197 2949 A< 49 26 HI7HIS ¢ 9 B Kajitani 5, 1991)2F% YA gH}.
% 57%9] 29y m%%e e FAeTel e @W gt 248w BAE 98 B AN F
WAl E37F 843%%AT LEuk 7] 169 Q) 59 8 ZHROIA o Rglo) AlgslER] o] QlE Aoz &
AHRNeY, Fref F7HE9lel 20~30 mme] Fog
o g g AAFE Aol 7hE e 2HSY LS U
e wo [ EPHSITE olal ek A8 AsE Sapile] EL 5 mme 3
:a = 7o 7bg Agsitty dEoA H I (Kajitani, 1993;
FI Kajitani 5, 199)® A3t t=A Seuslelre &
RN N N i Auks] EL 20-30 mmz AWas Qo] Br} Bo T
Entirely covered  Poly-vinylfilm  Partially covered Windbreak net Uncovered ’z‘ﬂ,gtg H]'X‘“ _'g‘__p}a ca -)r: )\]q--— vg— ]/\}-?:YJ_'TL}‘ ZI—H
oly-vinyl filtm tunnel poly-vinylfilm
o Methods ofrZiup:loofinstallation 14' :?:]_‘/\01—1;!_}_1,] == = 20 mmg}' 30 mm= 5} 73‘?‘01]% 17%*5.
Fig. 5. Effect of rainproof installation over kiwifruit trees using w18 WS ]}\1 TAR LR FoA7t Q17] wEe Fh
various methods for the control of bacterial blossom blight. A F7HEe) Auby Z2 20 mmE A3 st Ao) &
Means followed by the same letter are not significantly different at 308wk 2 AdE Aoz o
5% level by Duncan's multiple rage test. /Z'Ij g Al _7} ¢ A% Jlom ddEn i
i)z} ekl ZESHel gl HUT WAL
o 64 s veidthe 4% A89F 434 Bz Bt
T T wause mae wy oA JlRe aed o
£ 2 L (Kajitani, 1993; Kajitani 5, 1991; Koh %, 2001). ©] A|
x .
oM E Bt A3 90% oldel EHe WAL
2 15 - Lo = - = _ _ _
o N FE G AL st mab o)z Sahuy
5 7a T 7} 2k Ao uiAo] da] &85 Y= 3
. 082 rll_q W m | ol 283y Aol de] &85 98

e s w e PR A WY oA e Rt Ao 4
IS 9 5ol FYAL A7 A o

Treatement time (days beforing flowering) “:'i""]" 'T‘ ] ]_E_
Fig. 6. Effect of rainproof installation time using partially covered Folxol & Aolt}

poly-vinyl film for the control of bacterial blossom blight. Means 2 AW 3 mw o wA E e ]
followed by the same letter are not significantly different at 5% AIZH A Ao 2 A EAE mad A
level by Duncan's multiple rage test. I bHud FE Al v]dH %j A, FEvd a8 A



gy - U - 03

¥ A EIE vE

WA B e BHEY BARIN A G182
& % Tk AF NS HolFe vrky AHA Ate
4 27 PEe) Rl JBelel 2

ﬁiotﬂ tﬂ—;q] ] a

gholZE 3 H]E wholFz]

HEe osf Ants]e 3
o7l AR o5 e T

FH o golra] Fatr] wjEe] £43 WAl g3t

nju|gl Ao 7 gl
AR A4,

T A ZEA vz A

148d AlY, FEHda s A4
oA H7H Al AXA &

fFe AgH], QAN A2 58 Akt &3y
28 Ald g HdElE AJA ] v)ste] dA)u]go] A
el Axupdo] 7FHY RENUgE A4 ALE
93% ol’de] Friel £HIH WA EHRE Jepi L &
AW E AJd g2 HdE]d Aldel] ot ZAeH %

BEAE FAHLE Foat Ao nE TEHlo ¢4
Hd & Ajdoly HIdEY AE S HX|3R] Yot 3
o) RS AZ o=l vid g 9 Esle] v E wole
W R FALEL AR £ U A0E WHEh
Al 5(2004a)y Frie) ZAoNAM HArie) 2RSS A
o7 HYAIFA P syringae pv. syringae®] LA E &
ZAVsr A3} P osyringae pv. syringae:s ZLE}EH L vt
o e o EAlste A EA AEECY EY
A €Es T F ok EEert Eéxéﬂ% 49 5
& FHEE 73t o] FojA = 59 sk Atelol] BAA
] ARl At 2= FHo] 5] AW 4F EF
oA JFohe) 2HIHE dod £ de HAAEY
Y HLTE o] FE53 Foo] o]FolXaL F2
BAAES i3t Aol ol 28y AskEd £

—‘D—i AntEo] AEE Yo EHSHE dode ¥
g HEo] ke Aoz F5Ith Wt P syringae
pv. syringae A J-‘;] AFH F2o] o)FITL =

I~

ZNSHE 4o £ Y= Ary 2RV 2og A
Hro] 5)7] Z3hH 7AE-g dod 4 gl7) Wil P syringae
pv. syringae AFAe] 453 FATEFN) AGY] A

3 %
e e

RS

Hho] g el o) A

P. syringae pv. syringae gl 45 FHolA AA
3 Aok 1‘110\3]1/]- Z£02 Aty Mg 283 )

Maptho] HlEo|2tx BuEoew, 53] o 7138}7]
o] 7% %Jr 245y W EHe 1x9 FEaAt A
Aoz drE| M ov Z (Everette} Henshall, 1994; Koh
, 2001; Pennycook} Triggs, 1991), Zt}e] 7l8}71el 73
£ golg= HI7H Aol EXSH WAlE THAAT]

4o of Fll’

. Zo']xﬂ/\c-} .

A - Y

3 4 N3}71el 7}74}711 —*7ﬂ “Z]
s EZHSH U So] SIS A= vk AA
S I AAUFE dF FHo FES A P syringae
A of o3 AMT Ao E£Eow
v} "%lﬁi FAREEl= A& AR AdA A 24339 &
Zrasial Ax o2 H7kg Aol 9%k WA &

055
rlo

AP A7 % BE %iOJ 59 8l v S
= FAE Ui BATYE 61.5%R AT DA
190 49 2060l W7k & A% 84.3%2]
AN Ty 7] Tyt M 3¥ 11
Yol H7HE & ¢ A= 97.8%2] WA EANE A} o]
9} FA}8H Kajitani 5(1991)= 49 v)71ES & 3%
= % 5~10% HEe Y o] BT 2~39 ] H]

1S g dolle £8eo] A3 WAIsk el St
HJrEP‘i l7] FERt A= ool FER|EHE2] B
7V A S sHE Atk e BESHE A &
HalA e & JS ez P, F W) T
W AX ojfel F-EH|H IR virty AlAE Ela ]
7t Aol EASE P syringae pv. syringae G
& AAANZITHA Q) Fol|A vlof] oJs) HREE= P syringae
pv. syringae AFYL HI71H Aldol g3l A=z 3
e 2R BAS @A oAWd 5 QA "o

gH Jezt obEiA Farol ] wEel] 2R H<]
<8 vt 71Fxe] g Sl dgeita E S
= gtk 22t B7kE Al o] 3 *}T"ﬂ o sk B
234E vepd Aol 4] “ﬂ of AW WA &3}
= 101'31 &S FRA
el E-v]'E o 4 %U} ol¢} Tt Eo] el
]ﬂa -‘]Exﬂfnﬂ ZAe] —r*} % 2 8pA
= uiA
E]r’ﬂ 'r:?: H]7]"j" ’\]/301 ZL‘:]'EH A&

fr o
_{

rd
iV
[-'N

A

-

Al Aol Baputvlsl wZHIAAE 24 g



ol 2458

S g oE FANAFE AoeE W) e A
371 oF 45Y QI 49 1097390 Foe FH-9el 20~30
mm FO0.2 4N E tH EHIWE FHHOE 4
U e, FHEH 9] B4dHtT] Fole WAlES
l FES vXR] Gt vdE o8& HIHEAA L
FTHAA B H)7HE o] JAIgle] BH S o]
FHolqict. Fok 7] ok 75¢ A 3¢ 10¢97
FRujdg B vy Ad g et ke 235
Al-S Ao et WAlE
*E'.‘H] u]iﬂ B] }.al/\]MQ_ ilr;].gﬂ ;r,}./‘\

z%o]l-l%otﬂ mxun:uo /\1_9_ 6L/‘~olo VaKel
GRS ] L= %38 Us A=

2

o4 #7337

pus

211(2001-2004)94 Arnlol o) g AoE AAME
.

Everett, K. R. and Henshall, W. R. 1994. Epidemiology and
population ecology of kiwifruit blossom blight. PL Pathol. 43:
824-830.

7. 1995, Foke) 8 . AEHF Y 11): 3-13.

1293, A3A, AA3}. 1993, Pseudomonas syringae®l| 215+ &
vk 2459, S B E 3E]A] 9: 300-303.

Kajitani, Y. 1993. Cultural methods for control of kiwfruit
bacterial blossom blight. Plant Quarantine 47: 177-179.

% ql9leh. BPuwis

=
o"é"zjl iz

=

309

Kajitani, Y., Tsutsumi, T., Yamada, K., Ibaragi, T., Himeno, S. and
Nishihara, J. 1991. Cultural control of kiwifruit bacterial
blossom rot. Proc. Assoc. Pl. Prot. Kyushu 37: 72-74.

Koh, Y. J,, Jung, J. S. and Hur, J.-S. 2003. Current status of
occurrence of major diseases on kiwifruits and their control in
Korea. Acta Hort. 610: 437-443.

Koh, Y. J., Lee, D. H., Shin, J. S. and Hur, J.-S. 2001. Chemical
and cultural control of bacterial blossom blight of kiwifruit
caused by Pseudomonas syringae in Korea. New Zealand J.
Agric. Res. 29: 29-34.

‘703;<] H]—’*Oﬂ o]E‘ 1996. _C,LE]L].{J,]. 7‘(1—1;].;,!]] :,q]og: Hl—)@ p=3
/H m A7]"T‘°]°ﬂ 0}3} vkA zs};,l-é]gmg]sl-g]x] 12(3): 324-
330.

Morita, A. 1995. Occurrence of bacterial blossom blight of
kiwifruit and its influence on fruit production in Nagasaki
Prifecture. Ann. Phytopathol. Soc. Japan 61: 57-62.

Pennycook, S. R. and Triggs, C. M. 1991. Bacterial blossom
blight of kiwifruit - a 5-year survey. Acta Horticulturae 297:
559-565.

Serizawa, S., Ichikawa, T., Takikawa, Y., Tsuyumu, S. and Goto,
M. 1989. Occurrence of bacterial canker of kiwifruit in Japan :
Description of symptoms, isolation of the pathogen and
screening of bactericides. Ann. Phytopathol. Soc. Japan 55:
427-436.

AlA] vkt 73] vk, g A, AR, 1AM, 783
2004a. %‘E}EH YT 54 2 AE AL —1%*3%
7 10(4): 290-296.

/\]Z:./}j HLZ 7‘:]7:1_,] z—lx]]/d dxﬂ*‘] KU ;5_]_ 2004b. %}q.a}]
FHH @ﬂ kA H A A A A A EEAT 104): 297-
303.

Tachibana, Y. 1988. Occurrence of kiwfruit bacterial blossom rot
and its control. Plant Quarantine 42: 182-186.



	환상박피와 비가림 시설을 이용한 참다래 꽃썩음병의 경종적 방제
	재료 및 방법
	결과
	고찰
	요약
	감사의 글
	참고문헌


