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Petroleum spray oils (PSOs)o|gt a3 wWAlgo
A= AR e AAE weled], petroleum thald
mineral& 27]% g} (Agnello, 1999). 2R A2 PSOE
olml 1800 dd] WHE e ZxHye AQE S ub

Ao o8] skt 1940t RE FErt & F7134
Fol JpdElel de] o] guE AESA SO FAW

1 ol&2 AskEAnt (Riehl, 1969). 1)} 1970Wd) &
of F719d worel P& AL uiFEa Mhaiste] w
ol w2 okEe FiA7IT oelE A7Azl PSO7L 7|
AHHMEEH  PSOe]  f-84o]  AWrEI] A=Y
(Beattie®} Smith, 1996; Larew<} Locke, 1990). 53] ¢1&
A (71, 2D igh SAo] wa el AF
e TEATIA FoWALE, dFe] dig FRAd AEE
} ool s Age] WAEY ZF, ulE FoME 9
A, =3 2 A% T WFEIRUIPM) AA A
F83HA o] 451 gltkHerron %, 1995; Smith %, 1997;
Zwick®} Westigard, 1978). W3+ PSOE AxA), 234
2P Fo BA(REA)EAE o8] Fsitt
(Nalewaja, 1999). A|&7}# ej=rolA PSO9| wWhA) & 37}
AR shzoge Sol, FAE, A7), D),
s, 2 Foln, Wal FoME Avpey, ks
dusgold, AMlFgolde] vl Eyw waEe] glh
2213 PSOAE WS E g ¥gohizt 23], 7
nl, ¥ Eutg, vhjul, o], ohlE 9w Sow
g 7ta 9ltHBeattie F, 1995, Beattie®} Smith
1996; Rae 5, 199%a, b, 1997).
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w2 #7781 22] Petroleum spray oil(PSO; DC-Tron Plus®)e] atse| uj2
X AzAS A HESTL PSOE 025%,033%, 05% 2 1%S gt
Tkoll A tfzekal|(tebufenpyrad, bifenazate, sun spray oil)9} ¥lwale] v]saAL
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PSOe] #&of WA AE-E 1998w 1999 Eofl AJF L
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1998 Eo]= PSO A7 FTAldoz PSO D-C-
Tron Plus®(Ampol Caltex Oil Co., Australia)E 1%,
05%, 025% F=HZ wjF2 F57|5 ol&ate] A¥slsl
ol B Ao HES PSOS RS A wAhTUt 24
91 paraffinic oil 98%o]v, WA= {34, AXA 2 A
A Bof oa NEEARS APRAUS 9l safener7}
71Helgl=d], olAR g4t A& paraffinic oil BT}
dFE FYATIEN AEEAL A7E AAZ deix 9l
t} (Rae %5, 1996a; Hodgkinson %, 1998). 7h=e] A4
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h8 SRS FSP] st} 1Ak 59 2090) @Sk sle] Aele Foh PSO 1% AT % FANTFE A,
WEUY 1~20ke] WA Aeishlon), 234 99 89 74 3190] Helg % kel vehbs ofd) F4E 24
| Aelsted o) Ale) #gol waREE Yo sgirh. BAZ PSOS 2 Aoy wAloke) #4

24 2= tebufenpyradE EFARFE(EHTHRE, A ok} ojxe clelmy] 9ate] 59 1994 PSO 1%}
199)2 Asisiek 22z A7 194 2 H2l$ 109 7+ propineb(WP) TFEswe] E8AgE, 18ja 549259
Ao Folo] F3o) WEE ZARINE AlFT MiXE ¢ o= PSO 1%l mancozeb(WP)9} dithianon(WP) %%
Ao 155 AUz sl SwEom Axsg Ro F&MTE A4 AAsia 79 31dd 99E o
PSOxzlel| W2 ok ZARE PSO % 1%, 05%, 025%% Aze) okl s AR
59 20900l Aejste] 3¢, 409, 60 Fo GAA LIRS
& FAkekaL 74 319 diE B GakeE FAkesin, Zin} 9l pE

19995 PSO #gof WA 1998%e] kg o
ok AF ARS 7]z dlel, PSO MEFES 033%2  PSOS] Fol WAEH 2 o

AAste] T ol §A thzok A 24 bifenazate(EC), PSO 12 A% 40U7A(6€ 29¥)e] 1090F =50l
sun spray oil, tebufenpyrad(ECQ)E ztz} EFAMESE(F A9 PSO 05% 2 1.0% Fxola x4 tebu-
A3, 1995 Aejasien, A AF BFF ¥ fenpyrad AR sgkom, PSO 0.25% Aee] e
8E ArFoR ARGk AR wiAE daior 1 &8 A2] 10dFol= oF 20%0|0 ot AE]$ 209 % 40
2 Ak dle] 3uE o g AAEA. A= tebufenpyrad9} W|S=EAl WYTHE 1) 221

PSO 2242294 8%)F2] AF&2 Aelxde AF+7t 10
A9 &840 oFs) o 5ulg] olstzM A okgvtdelE ofEgol U

PSOe} efFsol( A ate] T84 FNARE Lotrr] u}, PSO 2 tebufenpyrad *2]+e] AF&o] Mzl 2095
9lete] = 7Exle) AES AAEh AAZ 19994 549 20 7R Faglel| nlaste] #XshA e, o] A§ PSO
olo] PSO 1%} 22 tido]d WSl benomylWP),  1.0% Hal7h PSO 0.25% 2 05% HelAlmch AEgo) &
thiophanate-methyl(WP), imibenconazole(WP), fluazianam A e AL 1.0% 7o Hld F-5of d=rt FA3
(WP)2} Zbzte] A7 FR(woadds), 199 &3 wighy] wjEo] Al AFsE ekgybvto] ofgge]l AT

Table 1. Effect of PSO concentration treatments against citrus red mite(Panonychus citri) in first spraying in 1998

Investigation date by first spraying on May 20

Treatment
May 19 May 29 June8 June 29 July 20
mite no. per .. . o
10 leaves - living mite rate (%)
PSO 1% 214+ 92 a” 11+ 25D 175+ 69 b 00+ 00b 240£305 a
PSO 0.5% 184+ 37 a 10+ 22 b 84+ 47 b 37+ 56 Db 56+ 37 a
PSO 0.25% 214+ 72 a 19.7+173 b 306+ 77 b 95+ 90 b 52+ 72 a
Tebufenpyrad 268+11.0 a 06+ 13 b 253+ 99 b 217+156 b 44+ 41 a
Unspray 210+ 57 a 129.5+43.7a 29731746 a 1345+449 a 125+11.8 a

“Percent of living mite density versus the density of pre-treatment.
®Mean * standard deviation (n=5) followed by the different letters are significantly different at 5% level by DMRT.

Table 2. Effect of PSO concentration treatments against citrus red mite(Panonychus citr) in second spraying in 1998

Investigation date by second spraying on Sept. 8

Treatment
Sep. 7 Sep. 18 Sep. 28 Oct. 8
mite no. per . . oy
10 leaves T living mite rate (%)
PSO 1% 04 +09 b” 250 b 2500 b 2250 ¢
PSO 05% 23 +1.8ab 43 b 565 b 478 ¢
PSO 0.25% 22 128ab 27 b 1000 b 122.7 ¢
Tebufenpyrad 40 *4.5ab 195 b 2878 b 5146 b
Unspray 59 £73 a 1224 a 813.6 a 7441 a

“Percent of living mite density versus the density of pre-treatment.
Mean *standard deviation (n=5) followed by the different letters are significantly different at 5% level by DMRT.
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Table 3. Effects of PSO treatment and other chemicals against citrus red mite (Panonychus citri) in 1999

Mite density

Days after treatment

Treatment one day before
treatment 3 7

14 21 30 40 50

no. 10 leaves™

living mite rate (%)

PSO 0.33% 453+54 a” 28+30a 118+26a 79+38a 29+35a 191xM46a 131£36a 127+131a

Bifenazate 467+38 a 28+10a 50+25a

65+24a 65+46a 131=62a 23728 80x50a

Sun spray oil 51.0£75a 189%53 b 384F43 b 464458 b 49.0*148b 1153+37.3c 256.7+73.6c 1727+432b
Tebufenpyrad 503+29 a 08+28 a 328+82b 374178 b 621+127b 85.0%161b 2732+1483c 4279448
Unspray 520+49 a  1143%74c 21421+247c 2467+334c 1685+305c 145.6+47.1c 1747+473b 1457 +£33.6b

’Percent of living mite density versus the density of pre-treatment.
Y’Mean + standard deviation (n=3) followed by the different letters are significantly different at 5% level by DMRT.
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sk olelsh Akt AH2 PSOS| #go) AEeo]
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Fig. 1. Changes of the control value of PSO and con-
ventional pesticides for the control of the red
mite in 1999.
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Table 4. Occurrence of oil-sucked symptoms on citrus leaf as affected by PSO concentration

First spraying on May 20

Second spraying on Sep. 8

Treatment
3 DATY 40 DAT 60 DAT 2 DAT 20 DAT 30 DAT
oil-sucked leaf rate (%)
PSO 1% 34.2 13.8 11.8 33.3 302 27.0
PSO 05% 244 84 6.8 218 18.2 12.7
PSO 0.25% 17.8 1.3 1.0 72 6.5 1.5

“Days after treatment.
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Table 5. Dropping leaf and fruit rate of citrus as affected by PSO spraying on May 20

Dropped leaf rate

Dropped fruit rate

Treatment
June 8 June 29 June 8 June 29
%

PSO 1% 209 523 779 78.6
PS5O 0.5% 239 28.2 72.8 79.1
PSO 0.25% 26 19.3 62.6 67.5
Tebufenpyrad 12 16.6 446 62.1
Unspray 11 149 47.1 62.1

Table 6. Phytotoxicity occurrence as affected by PSO mixing spraying with scab(Elsinoe fauretti) fungicides

Treatment

Droped leaf rate (%)

Symptom on flush and leaf

PSO 1% + Benomyl (WP)

PSO 1%+ Thiophanate-methyl (WP)
PSO 1% + Imibenconazole (WP)
PSO 1% + Fluazinam (WP)

PSO 1%
No treatment

189 £ 11 None

273 +232 None

402 = 12 None

194 + 54 Burning of some flush and
black spot on new leaves

306 £ 41 None

101 £ 41 None

*Sprayed on May 20, investigated on July 31.

Table 7. Phytotoxicity occurrence as affected by PSO mixed spraying with black spot(Phoma citricarpa) fungicides

Treatment

Dropped leaf rate (%)

Symptom on flush

PSO 19 + Propineb (WS)
PSO 196 +Mancozeb (WS)
PSO 19 + Dithianon (WS)
PSO 1%

No treatment

134 £ 39 None
247 +138 None
265 t157 None
306 + 4.1 None
101 + 41 None

*Spraying dates : May 25 for Mancozeb and Dithianon mixing and May 20 for others.
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Efficacy and phytotoxicity of a petroleum spray oil for control of citrus red mite in Jeju island
Dong-Whan Kim, KwangSik Kim, Jae-Uk Hyun, Si-Yong Kang', Jeong-Hueb Song’ and Key-Zung Riu"
(Citrus Experiment Station, National Jeju Agriculture Experiment Station, RDA, Seogwipo, Jeju 699-800, Korea.
"Subtropical Horticulture Research Center, Cheju National University, Ara-dong, Jeju 690-756, Korea, ‘Jeju-do
Agricultural Research and Extension Service, Jeju 690-170, Korea)

Abstracts : Recently, a new developed petroleum spray oil(PSO; D-C Tron Plus®) has been used to control
key pests in integrated pest management (IPM) system of citrus orchards in Australia. The efficacy and
phytotoxicity of the PSO against the citrus red mite (Panonychus citri) were compared with conventional
pesticides (e.g.Tebufenpyrad, Bifenazate and Sun spray oil) in field condition in Jeju. And under PSO
mixing spray with some fungicides, the occurrence of phytotoxic symptoms on citrus leaf was investigated.
All concentrations of PSO spraying (0.25%, 0.33%, 0.5% and 1.0%) were significantly suppressed the citrus
red mite to similar levels of other conventional pesticides. And the spraying of PSO levels >0.5% was
induced not only occurrence of some oil-sucked symptoms on leaf, but also increase of the dropping leaf
and fruit rates. As results from mixing PSO spraying test with other fungicides, little burning on new flush
shoot was founded only in PSO 1% plus Fluazinam treatment. From the results of this study, with the
consideration of pesticidal efficacy and phytotoxicity, 0.25% and 033% PSO spraying level will be
recommended for the control of citrus red mite during summer season in Jeju.

*Corresponding author (Fax: +82-64-725-0989, E-mail: kzriu@cheju.cheju.ackr)



