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Optimal Spray Time, Interval and Number of Preventive Fungicides for the
Control of Fruit Rots of Green and Gold Kiwifruit Cultivars
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Optimal spray time, interval and number of preventive fungicides against fruit rots of kiwifruit were
investigated at the orchard which both green kiwifruit cultivar ‘Hayward’ and gold Kiwifruit cultivar
‘Hort16A’ are cultivating side by side during 2009 and 2010 growing seasons in Jeju island, Korea. The
highest control efficiency was obtained from benomyl WP and followed by thiophanate-methyl WP and
carbendazim+diethofencarb WP. The control efficacies of the fungicides were much higher when applied
onto the kiwifruit canopy after the flowering time than before the flowering time but thereafter their control
efficiencies were decreased drastically according to delays of spray timing. With increasing spray numbers of
the fungicides, the control efficacy increased. However, optimal spray time, interval and number of the
preventive fungicides for the effective control of fruit rots of kiwifruit were determined as 4 time-spray
schedule with 2-week-interval just after the flowering time on both ‘Hayward’ and ‘Hort16A’ cultivars.

Keywords : Benomyl, Carbendazim + diethofencarb, Fruit rot, Kiwifruit, Thiophanate-methyl
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ol &3] ¥-2+= 719) (kiwifruit, Chinese gooseberry)
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v‘f‘.—w‘?r 7% gt AAAIF R 7 ol AfuiE AL
Ue 2719 AFE] HEAR] FE2 ‘Hayward’[Actinidia
deliciosa (A. Chev.) Liang et A.R. Ferguson]®|Z ZZ7]
21 AT AR F5-2 ‘Hortl6A (4. chinensis Planch)
ot} ¥ 7]1¢<! ‘Hayward’?} ==7]$121 ‘Hort16A A

B FEHe] WSt FEE Fed, TS
< do7)= Fo WHHdS FTERE ol AR o]
U ZAA 79wl LR|5HR|= 24 TH(Horthorne 5, 1982;
Koh &, 2005), Botryosphaeria dothidea®} Diaporthe
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actinidiae?t FL HHAF 22 98 HtH(Koh 5, 2003a;
2003c; Lee 5, 2001; Manning 5, 2005; Pennycook, 1981;
Sommer®} Beraha, 1975).
ab7191y 22719 AT 2>
At T Ao Fde doA FEHY %1‘:} [
St & A e feIzkelv &HIE QE S5 B
A S FAIRIY meba] AR
o 7191 Auiste AAAEET ol FEdAES
HIZLE A A7 & del & d2.7]7] wfitoll A5
&t A LG A oA dE R AEFEFHE
DS Aol 2pdsh= Aol AAFEH 1
AA7E EEAR AL T, 2003b 2005;
Hawthorne} Reid, 1982).
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1 Ao bAoA AxHhgnt of
IFAUE F3HA, o] 22 3] B SRdHE
T3 T FAFEH YAAE T F UASS B
EATE 23y, 20049 FE AlFell A Au)str] ALz
&k ‘Hort16A’9] A F-E el theh oFAA] whiel g
AT FHEA Got AuiErtde 4 st
Aot 2719 29719000 BlE) AstAl7]7t wE7] o
woll SFAAl Al71e gebd Fhbel glok tau H2
of 2 H3F ALl FlellA S4E 22719 #F
TEE Bol SAHA Auizt S 7] v 2
9 FEH F=T19 FSEE AATEY FAEA
&S A9 2ot ok

wEtA, o] AE 27|19 FF ‘Hayward 9} ZE7]
9] FF ‘HortloA 7} 72 oA yghs] A)ul =] L
Ae T R 7HA] AT Aok o] A Ax
A7), AEA 9 AEIFE Ao EA 7]9] AT

1 dgerAel HA dxAlEs FA5] S8t
Faitt.
HE X Y

A8 =3 9 AAl. 29719 FF ‘Hayward’9} F=
7191 #F ‘Hortl6A’ 7} 22 oA vrehs] Auf =L
Ae AFE AAZA Aibg kel Je 719 Al
7 2AA 20093 2010 Al HE STk
‘Hayward’¢} ‘Hort16A™ = 7H2F 203483 534 UF-2 A
A E 6x6 mAL FFge] ARH 2 X F7t
AP FA o= e AATE 2 A= J) 9V 35
»VJ 1,};434 3u}£oi /\]f‘ﬂp_ _/,:sgg]_oﬂq

NG opA L AR, FujelA 18] HAARYFE)
Ak FEHo] Qi AwAlel W=D siA 1
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Wo| AlgehE FHITHY - T EAFFE F3A1S Ao
A3 ]_oﬂotq ZF oA A ZAPNA AT AR FE

2 4] 19U o) e B BEe B
ARSI T (Korea Crop Protection Association, 2012).
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‘Hayward’ 2559 <iebAe] HA AEA7] ¢
AZIE 20099 33 2879 FF ‘Hayward’ 2
AFEH g ofAle] A A7) B AXSIFE
Ast7] 18k Al ellA A g el A RS X
&o] 43.8%l Hgt AlY AE FolA HAFE
B AE oHE 5EE] e WY T3S ‘Hayward’
o] 73] sYL o|FHE 33, 43 ¢ 53] AL uf
FATEY whg e 7b7b 158%, 13.0% 2 9.2%= W
A7V} 63.9%, 70.3% ‘;' 79.0%<1 WFAY (Table 1), ¥l

=
2}
|=25
=
S

U FIAE NS $HE 33, 43] 53] A S o
FAFey el wlge 77t 10.2%, 7.6% 2 5.8%= W

A7HE 76.7%, 82.6% 2 86.8%A THTable 2).

n:r/],g 31,}_/\1 l:l:] u}xﬂ_Q_ ok;q] a O_L]-Lﬂo]Erq g) /~
stAl & ‘Hayward’gl Mak ARE 33, 43] 2 53] A
e v AT e 7247t 20.0%, 15.9% 2 10.5%
2 A7V 54.3%, 63.7% 2 76.0%<] WFHOY(Table 1),



10.8%,

N3} §°ﬂ A2 w FAFEHe] WS
81. 2% T}

8.1% E 6.9%= WA 7F= 75.3%, 81.5%
(Table 2).
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Table 1. Control effect of three protective fungicides against fruit
rots according to numbers of spray before the flowering time of
green kiwifruit cultivar ‘Hayward’

b e L R = B L S B s e A N 2
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T2 WSS 7H7 22.7%, 20.0% 2 15.2%% WA 7}
= 543% 2 65.3%%] ¥HH(Table 1), 713} F-ol
S o FAFEHe] IHES 77t 18.9%, 14.3%

2 10.0%Z AT 56.8%, 67.4% 2 77.2%ITHTable 2).
‘Hort16A* A -5 ovekzle] 87 4xA)7) 9 A
E3g. 20099 g Z=719 FF ‘HortleA o] 24l
T2 g A AA AxAU] 2 Ax3FE &

Table 3. Control effect of three protective fungicides against fruit
rots according to numbers of spray before the flowering time of
gold kiwifruit cultivar ‘Hort1 6A’

Number of Diseased fruits Control value

Treatment spray” ) o
3 15.8 be? 63.9
Benomyl WP 4 13.0 ab 70.3
5 92a 79.0
. 3 20.0 cd 543
Thiophatie-metivl 4 159 be 63.7
5 10.5a 76.0
. 3 22.7d 482
diffﬁfiiifrﬂnxﬁp 4 20.0 ¢d 543
5 152 be 653

Untreatment - 438 ¢ ~

*The fungicides were sprayed 3 to 5 times with 1-week-interval from
one week before the flowering time (May 28) of green kiwifruit
cultivar ‘Hayward’.

“Values designated by the same letter are not significantly different by
Duncan's multiple range test (P < 0.05).

Table 2. Control effect of three protective fungicides against fruit
rots according to numbers of spray after the flowering time of
green kiwifruit cultivar ‘Hayward’

Treatment Number of Diseased fruits Control value

spray” (%) %)
3 19.8 cd? 63.9
Benomyl WP 4 16.5 be 69.9
5 12.9 ab 76.5
. 3 30.0¢ 453
Thlophanwa}?-methyl 4 217d 604
5 13.4 ab 75.5
. 3 23.7d 56.8
digirgfeelﬁzrgn wp 4 200 cd 63.5
5 12.1a 77.9

Untreatment - 548 f _

*The fungicides were sprayed 3 to 5 times with 1-week-interval from
one week before the flowering time (May 7) of gold kiwiftruit
cultivar ‘Hort16A’.

*Values designated by the same letter are not significantly different
by Duncan's multiple range test (P < 0.05).

Table 4. Control effect of three protective fungicides against fruit
rots according to numbers of spray after the flowering time of
gold kiwifruit cultivar ‘Hort1 6A

Number of Diseased fruits Control value
Treatment

Number of Diseased fruits Control value
Treatment

spray’ (%) (%) spray” (%) (%)
3 102 ¢* 76.7 3 8.8 cd” 83.9
Benomyl WP 4 7.6 abc 82.6 Benomyl WP 4 6.7 bc 87.8
5 58a 86.8 5 25a 95.4
] 3 10.8 ¢ 75.3 ) 3 159¢ 71.0
Thlopha{l;;}f-methyl 4 3.1 abe ’15 Thlophal\;a};e-methyl 4 50h 892
5 6.9 ab 84.2 5 29a 94.7
) 3 189e¢ 56.8 ) 3 134 fg 75.5
dehormeamwp 4 14.3d 67:4 dchotmanwe 1.5 ef 790
5 10.0 be 77.2 5 9.5 de 82.7

Untreatment - 438 f - Untreatment - 54.8h -

*The fungicides were sprayed 3 to 5 times with 1-week-interval from
one week after the flowering time (May 28) of green kiwifruit
cultivar ‘Hayward’.

“Values designated by the same letter are not significantly different
by Duncan's multiple range test (P < 0.05).

*The fungicides were sprayed 3 to 5 times with 1-week-interval from
one week after the flowering time (May 7) of gold kiwiftuit cultivar
‘Hort16A’.

“Values designated by the same letter are not significantly different
by Duncan's multiple range test (P < 0.05).
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£0] 54.8%A=d W= F3AE ‘HortloA Q] 713}17]
ol 59 %< o|dNH 33, 43 2 53] YIS W 2
ARy wgo 7h7t 19.8%, 16.5% 2 12.9%= WA
77} 63.9%, 69.9% 2 76.5%2] ¥l (Table 3), 713} &
of Age of HAFEHe WY& 27} 8.8%, 6.7%
2 2.5%Z WA7}T 83.9%, 87.8% 2 95.4%3ATHTable 4).

T35 Hevpo|ErY F3AE ‘Hortl6A™e] 73} A
FH 33], 43] 2 53] e o AAFEY DHES
Z+zt 30.0%, 21.7% 2 13.4%=2 WA 7F7}F 45.3%, 60.4%
g 75.5%¢1 HHACl(Table 3), 713} T x2S uf =}
AE=me] wy g o 747k 59% 59% B 2.9%F WA
717} 71.0%, 89.2% 2 94.7%SA TtH(Table 4).

g, Zhiloh - Yol ER7E 2844 S ‘Hort16A™]
Nt A5 33, 43] 9 53] AP o AT T
HEo 7H7; 23.7%, 20.0% 2 12.1%2 W7 56.8%,
63.5% 2 77.9%2 WA (Table 3), 7H3} Foll 23S
) FAFEH] WSS 7h7t 134%, 11.5% 2 9.5%
2 WAIZIF 75.5%, 79.0% 2 82.7%AtH(Table 4).

HJAFEY kA e 43 AxA7] 9 X7,
20093 29719] F5 ‘Hayward’9t Z=719] 5 ‘Hort16A°
o] HAFTEY g A9 A AxAy] 9 Ax3

- A -

S - 3970

TE G AHoA w2 FIAE NS § 43 Ax
ste Zlo] 7P Agtsitte 488 =l wet 20104
e 35 e AEAFEY JUass H4
s g e XA 9 AEAS AT Al
A1 ‘Hayward®] 2] Hed-Eme] W&ol 32.4%

A=l Hste] FHz ofA|AE JHA] oF 10?—4
9L 15U Ao = 43] AF Frole TS
He) W o] 9.5%= WA 717} 70.7%MJ_, 257 7+4
o2 43 A Afole AT dHEol 7.9%
2 A7 75.6%ATHTable 5). 28y, °F 25 =7
1579 7407 43] A2 7-olle 758 2
o] 15.9%% WA 7F7F 50.9%H 21, F 45 =A 157
o= 43] X st pole FAFEH WLl 254%
2 UAZEE 21.6% £33 TH(Table 5).

9, ‘HortloA’ ] FA 2+ HAFEHe] I Eo
74.0%A = vt Hx HAAE JHAl 9 10d F2
59 26¥7H 157Y A 0= 43 Ag Afole

Hu g go] 213%E WAIZF 712%A 3L, 25
o= 43 A Ffoll= %@%%Bﬂﬂ Hhy g0
14. 9%; WA 7F7F 79.9%3 201, <F
o2 43] A3 Afole Jr*‘—‘?%— %‘%%Ol 3LT%E
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Table 5. Control effect of benomyl against fruit rots according to various 4-time-spray schedules after the flowering time of green

kiwifruit cultivar ‘Hayward’

4-time-spray schedule” Diseased fruits Control value
First spray Interval (%) (%)
June 9 (10 days after the flowering time) 1-week 9.5a 70.7
June 9 (10 days after the flowering time) 2-week 79a 75.6
June 23 (24 days after the flowering time) 1-week 15.9 ab 50.9
July 7 (38 days after the flowering time) 1-week 25.4 be 21.6
Untreated 324¢ -

YBenomyl WP was sprayed 4 times after the flowering time (May 30) of green kiwifruit cultivar ‘Hayward’.
“Values designated by the same letter are not significantly different by Duncan's multiple range test (P < 0.05).

Table 6. Control effect of benomyl against fruit rots according to various 4-time-spray schedules after the flowering time of gold kiwifruit

cultivar ‘Hort16A’

4-time-spray schedule” Diseased fruits Control value
First spray Interval (%) (%)
May 26 (10 days after the flowering time) 1-week 213 @ 71.2
May 26 (10 days after the flowering time) 2-week 149 a 79.9
June 9 (24 days after the flowering time) 1-week 31.7b 572
June 23 (38 days after the flowering time) 1-week 444¢ 40.0
Untreated 74.0d -

YBenomyl WP was sprayed 4 times after the flowering time (May 16) of gold kiwiftuit cultivar ‘Hort16A’.
“Values designated by the same letter are not significantly different by Duncan's multiple range test (P < 0.05).
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