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ABSTRACT : The effect of mineral oil treatment in Burley 21 tobacco field on the control of
potato virus Y(PVY-VN) mostly transmitted by green peach apid(Myzus persicae Sulzer) in nature
was studied and the virus infection in some plants including potato, pepper, bramble, radish, etc
near the tobacco fields as a virus infection source was tested by capillary tube precipitatioin test
with PVY-antibody and bioassay in Xanthi-nc tobacco. The main source of PVY-VN infection in
tobacco field in korea was potato(ca. 40% of test plants infected). Pepper and bramble were also
infected by PVY-VN. The control level of PVY-VN infection by treatment of 0.75% liquid
mineral oil with 3% nonionic emulsifier to the plants was 84.8% in case of the artificial
transfection with a infected apterous aphid in laboratory. However, the reduction of PVY-VN
disease severity in tobacco fields treated with mineral oil at late June was only 35.5%. These
results suggest that mineral oil treatment is not so effective for the protection of aphid-born
virus(PVY-VN) infection in tobacco fields.
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i 50utd ol el HolF o ziEw
PVYS] HHe] fefshr # FxE HH3od
a3t Eulkol Ao bt sgivh &9
BpolZRglEol] o3t pvYS] A 7AS Al
o, ZIYEe] 4 £ olulell PVY AFHUS K53}
o] AE AWl + 2 WX 4 & ool t}E
AEZ HAGA7IE Hleg<£Al aphid-borne plant
viruse] 7] wfifoll glER 24 PVYel oixl
Al whilEgo 29 F93 PVY-VN Heo|
=tk (Broadbent, 1957; Powell &, 1995). 1]l
v} o g AEEgorRe PlEZoR o]y
T Al ot AA HelE PVYY AFES
YA wloja WALE Aol AAA
9l 37} ArHBroadbent, 1957; Regan 5, 1979;
Tappan, 1978; Ferro 5, 1980; Raccah, 1986;
Lowery$} Boiteau, 1988; Pirone, 1988). @ull =}
ol 48] PVY-VN ®H-& ZAuolld 7Ha ol &
Al B5obEIT Bl Qe F2 vl ut
2 "lg] Al719F UEsF PVY-VNS WA se) 4
A3 #AE 7EAE dekBroadbent®t  Martini,
1959 <3 <, 1994).
el S A o R gl E H|Rsled 2
2] Walla Al Agko] Hx fo1A s A
& £ola, AejAlell Br} obisln oMb ol
2401 W& AMilsle] S8l FAR Heln
Jr}. Bradley(1963)2F Dewijs 519792 mineral
oil Azlell ofs ARE wllFol o3 wldsy
vpolg]29] AP FHol Alldcta dlglow,
gHH FolA] wlodEA] wlole]a WHAIE 2l ol
= A= W AEA 27149 pot HgelA]
25 Z37E dodds Ba" vl deH(Simons,
1982). 18]aL Simons E(1977)2 =XF il &
3 AIZQ] anticlinal wallell F2 350 o|#
o] ARES] stylete] 4H3] #HE& Afsto] stylet-
borne whole]2:9] & ARGl s9ic).
whebA] B ool gl ZdollA e F9kH el
PVY-VN WAl We glslr] A3 7x2x8s
A7) kel whull AulAEA]ell A PVY-VN Al
& &2Asa, Pl AEaAE AgstA o
3 PVY-VN HM&E A7V A7) E
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A F4E Hole Ay, Fx 59 ¥ A
T B4W kel gl Afulaz] Ao PVY-VN
WA o) F=el|A] 7k}, a3 B, & 55 A
Askdek. M"Y 2] A8E 0.0IM Tris-
bufferet 1 : 6(W/V)e] v|-&& YW wkisl oS
8,000rpm(Z+Y Microcentrifuge)oll 4] 1087 AR
glste] AHE ddog Agslglel. Capillary
tube(1.1X 75mm)ol] & - 3hAl] X728 (Gooding,
1975)0ll w2} PVY-VN €4S Agslo] kst
WA 37CelA 3087 wEEAIZL & A7 kg o
5 s es 2489 e 271 9
9 &]kHe) o]y] wlFel] PVY-VN o2
2elsly] Asle] dehulyl #lEud who g »EE
7] RHoll Z2t g ZH7h AFlslod A7) woew
Wb o iE ZAsgick =gl oRAJubS-g Vb
A& @l Nicotiana tabacum cv. Xanthi-nc. &
Holl A&E3ted PVY-VN 39| wbsl 475 29
she AR A WS welsle] AAjsi

O

Mineral Oil Az{0jl 2|8t PVY-VN A A
Mineral oil (light white oil, Sigmafhe =%

(0.75%, 1.5%, 3%) 3 F3ANK-127Y) EE(1%,

3%, 5% E AU Yl (Burley 21) F38(7~8

el Mol ¥R Aeletel okl 7E 3% 7
Foll zAwgich, Mol Eeol e g

(Burley 21)ollA9] BgolEA G Zol| 23t PVY-
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2 199341% PVY-VNoll sl )izl S48 AL
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Table 1. PVY-VN infection of herbal plants and
weeds around Burley 21 tobacco fields.

No. of No. of
Plant names b ’ od positive Remarks
observ reaction’
Potato 71 30 PVY-VN
mixed infection
Pepper 3 2 with TMV
nonspecific
Bramble 15 9 reaction
Radish 3 0 CMV
Horse weed 2 0
Green perilla 4 0
Mug wort 8 0
Others plants 18 0

* Infection was determined by capillary tube test with
PVY-VN antiserum and in wvivo bicassay using
tobacco(Nicotiana tabacum cv. Xanthi-nc.).

& AFste] PVY-VNS g 05 =A% 2
£ Table o4 X& ulg} 3he}, PVY-VN 384
ol et A W2 A, 3%, 487 5 3%
AEollA uehgteod, AErle TMV 3843ts
2 HheE Holg MRl dhgg Ho
PVY-VN Zhedell oJgt ul-go] ohd Zoz 27w
ek el 2] Hfelles TMVEE 53F 724

o] 9, T AR Balelz S4E Bole
cucumber mosaic virus(CMV)ol] Zg=le] Q& 7
o2 vehgrk o @ 2, & F e of
A FhzzollM= PVY-VN7} W3R ¢Qgtowmz
dujEzlo 29 PVY-VN AGHPL opd Zleoz
AgEe Fe AQYS A 33 Aoz A
Z+E ),
ZEXpel PVY-VN ZHFE2

Sl E Aol Q13 ZRAbiEe] PVY-VN s
= 9T =A9 dull(Nicotiona tabacum cv.
Xanthi-nc.) & ©]-83% AEH Ao o =A
gt A= Table 29F el ZAEA A A= 5
4 29l olWgol 9.6%cA 5¥ 27YellE
21.8% %2 S7HERT, 4 BellllAe 59 2043
694 299 =All4 PVY-VN Zedsgo] ZHzt
23%NA 19%2 Zrleldon], Eab Co] S
69 2%oll= PVY-VN ZHdF-go] 8%eldont 25
A (69 17Y)0e 3% F4s] Zolsleiet ol
23t Arte 58 Aol BaolEAEE fAEe]
vl 7k ol E8ol(Chae 5, 1994) ZA 4 )
ofl4e] ool Frit vl FARREY de
S7ket o] Y PlELeZ PVY-VNO|
i Ao Fa3t elo g Afsl= ZAoF A
ZHeh whbA] PVY wi Z7)oll ZAabollA] o)
o] 10% BAEE JepdoE guljol] glola] 7]
PVY-VN Zd& wx3lr] feiAe AARFE S
A& Apgretoof 3 Ao g Amsch

ze]i vlele| s wisl] FARFEL uldSA vlo]
#Hao Firoll wet wisfgo] chEAT a5 F

persicae?t FHHFoZ g ZRE wls) =
L oS Hol(Day?l Irzykiewicz, 1954), o
N E=Ao2 oldEle fAl ARE Follv Hgot
AR E(Myzus persicae)o] WHE-Eg AAstL 9
tHChaes, 1994). Van Hoof(1980)% 'gwljol]A]
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Table. 2. PVY-VN infection rates in the potato fields adjacent to Burley 21 tobacco fields in 1992
and 1994.
PVY-VN infection rates (%)
Potato fields Year
May, 2 May, 20 May, 27 June, 2 June, 17
A 9.6 - 21.8 - - 1994
B - 2.3 - 19 - 1992
C - - - 8 73 1992

- Determined by capillary tube (1.1x75m) test with PVY-VN antiserum and in vivo bioassay with

tobaccolNicotiana tabacum cv. Xanthi-nc.).

PVY-VN w7l AEANA M, persicaesd v1E3 12%F
5ol AREE] volHAE alisldEd] 2 Foll
Al M. persicae®} M. certus?} o]t A Y
o go] =vln B3t vk glu AYUEL wlo|
2ol Zed®l 7|5 AEREE 5 F o|ld)] vlo]
s FF ESsle] 2L Asdd AQAA +
971 wj5-oll(Bradley ¢} Ganong, 1965) BHlE Aol
Aol H&HQl PVY-VN WA Heke] 537 Aol
A7l wE PVY-VN Ad9e] z7h} g9k
PVY-VN w79} Felwal ofval zxlul x|
o] PVY-VN AMeiflel 24t wrle} whiZaoz
9] o|{)E AT fste] FhApte
Helgoza Zhaphie] A5 AASE A
T Fezlelgin A7

Mineral Oil Az[0ff 2§ PVY-VN 2H| &8
B0l E AT T PVY-VN a7 A4 Z3E

zAk817) sted 0.75%, 1.5%, 3%
oile Bul(Burley 21)9) ol AHzlslo]
*—1%91 FeNg 2AG 3% FE AelTolME

FHo] okzl FEo|A|ar wkdo] ArlE ks
vebdom 15%9 0.75% S5 X2 follA: ks
7 vehdA] ekoke). wheba gl AlEol <kajizt
P& 0.75%2] mineral oil#t 3~5%2] wlo]l&A &
SHA| w)go] 7hak A Aoz AdEgrTable
3).

AlgA WellA PVY-VNell 74415 Burley 21 ©]
Qo4 5 HEAZ Egol® 1&‘ Al A4
=& 3 vig] 4 ARG Burley 21 457 Dl A
Al &A PVY-VNE HEG A3 dizTollA
ol¥-go] 21.7%=2 uElstort, 0.75% mineral
oill: Hag DuoAE opHEr W 33%E
mineral oil 2] oA 84.8%2 WHAIZFE Hict
(Tabled). ©]2I8t mineral oil *]2]e)] 2J3+ PVY 7+

=52 mineral
FEol uwt

=z
L
°_

o

Table 3. Plant toxicity and emulsification of mineral oil and emulsifier treated on Burley 21 tobacco

plants.
Emulsifier(NK-127Y)" Mineral oil”
1% 3% 5% 0.75 % 1.5 % 3%
Plant toxicity — - - — — +
Emulsification + ++ +++

1) Density of emulsifier (polyoxyethylen alcohol) in mineral oil, + :
strongly emulsified.
: not plant toxicity, +

++ : moderately emulsified, +++ :

2) Liquid mineral oil with 3% nonionic emulsifier

;-

weakly emulsified,

¢ plant toxicity.
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Table 4. Reduction of PVY-VN infection to Burley 21 tobacco treated with 0.75% liquid mineral oil in

3% nonionic emulsifier.

Treatment No. of No. of Infected rates Reduction
reatments inoculated infected (%) of infection

Not treated 60 13 21.7 -

Oil treated 60 3.3 84.8 %

- Tobacco(Burley 21) was treated with 0.75% mineral oil and then infected by a apterous M, persicae

after one day.

- For virus transmission, aphids acquisition feeding on PVY-infected tobacco(Burley 21) leaves for 20~
30 seconds after were starved for 2 or 3 hours were placed on the upper leaves(l aphids per plant) of
tobacco Burley 21 treated with 0.75% mineral oil, and killed by spraying aphicide in next day.

- The symptom was observed 3 weeks after inoculation.

QYA EF= mineral oilE 9 FHol Xeldog
A oilell oJet 2 A xxkat o Tl
oil?] BHARZ QIgh ZIRE9] 7|9 Qlsle] ALYE
w7 wlolH2e] WAlEA L Vel Ao g o
# 9JcHBradley 5, 1962; Simons, 1982).

S 2o 4] mineral oilS X 2lsted PVY-VN
A A a7E Yoliy] $lsle] PVY-VN zhed
0] 20% (5919%)Q) #AFiH(Chae 5,1994)0] <
A3 @l EAol] fARR R G Al
59 19, 271, 64 3YUell A*] 0.75% mineral oil
£ 33 Aelslo] PVY-VN HbHE-S wlmsle] E
= Table 59 Zo] PVY-VN ) %7]9) 69
8¢ zAdA= FAaltellA 2.9%, mineral oil X
2]7oll4 5.6%% LlER) mineral oil X&)l <%k
PVY-VN wAladrt A9 vehdA ook, =
U PVY-VN 24 24719 69 250l A
57} mineral oil & Melg ZAo= 22.2%, He]

Al ob Uiz EAONAE 34.4%2A o 12%9)
AolE Kol mineral oil &l 23t PVY-VN )
A& oF 36%2A4 JebdHTable 6).

Toscano 5(1979)2 FutX Aol aluminum foild
white plastice X 2[3lo] EolERAREe] o]g) &
< 27t 96%2} 68% Tha AIE Hou), UFel
ol 23] 4 mineral oilZ X3 FEAAE= 17~
33%2] 4 HIMHE Kol mineral oil Xl 2
gt watermelon mosaic vlo]#49] A HlA|E )
5 &7lellE At Udot AlFo] vl whEA]
AAstE AZlele 2 g3yl aele] Wyl
23-36%9) & aIHE RASthn slgl:,
Gooding ¥} Lapp(1981)2 34& uflollAl mineral
oil Xzl &l thsto] oil Xeloll g3l AjE9 oF
3 glo] 8~9%2) PVY-VN2| Hedo] 7haslgle-g
Hustgieol oleldt Asts B Ay Astet 44
stgivh, el gl EgelAl ol 2kAE A]7] o]

Table 5. PVY-VN infection in Burley 21 tobacco fields treated with mineral oil’ on June 8th, 1993.

Field Oil treatment Total No. Infected plant No. Infected rate
0,
Burley 21 Not treated 307 9 2.9 %
tobacco Treated” 468 % 5.6 %

1) 0.75% liquid mineral with 3% nonionic emulsifier.

2) Oil treated on May 19, 27 and June 3.
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Table 6. PVY-VN disease severity at Burley 21 tobacco fields treated with mineral oilon June 25th, 1993.

No. of Disease index”

Field Mineral oil” Total Disease Reduction
.3 . .
No. 0 1 3 5 severity of infection
Burley 21 Not treated 306 120 53 96 37 34.4% -
tobacco Treated”) 605 358 88 106 53 22.2% 35.5 %

1) 0.75% liquid mineral with 3% nonionic emulsifier.
2) Disease index : scored on July 1st by visual estimation of yield reduction.

0 : no visual symptom, 1 : less than 1/5 leaves damaged,
3 : 1/5~2/5 leaves damaged and 5 : more than 3/5 leaves damaged.

ldisease index X mo. of plants diseased)

X 100

3) Disease severity =

4) Oil treated on May 19, 27, June 3, 10, 17.

22 AAZ mineral oild AEH] Aol FTnF
AFslE 4L uilg oY W FoE 23]
Fol] A9l Zwol|A mineral oil HeWtoZ2E
hel EAolA9] PVY-VN WA a#ke= v)Fsldkn
A5 Ech

ol A gelEc A EAeA AfulE]
3, 33 weiiclk ZA AelE 7] uffFol AA1E
o2 dhlle] PVY-VN AGYe AHo= 7AxAY
7FsAlol = AR HI3bEe PVY-VNY
HAE 3= PVY-VN A3 gl 558 71
W HsiAY gelEd S gkl PVY-VN
7 ZAE AlAlste] PVY-VN AGYS LHA
28 AAs= Aol AaA] Ug Holth TEXA
X Ao e AR dejEdog RE
o] ul#slr] ool AL AREEE =7 W
A2t vlEo] mineral oilolv} aluminum foil 52
=elFQ W T8 o83 Aol FFHEY
A e 8l wiqte] Aselo & Zlo

= A7,

2 =

@l (Burley 21)EA A Bgob A5 (Myzus
persicae)oll  2l3ll ol WAYstE  FAhubelE X
(PVY-VN)] W -5 Fol7] slste] HulTiol

Total no. of plants X 5

mineral oil S X &lslo] o]e]] ulE whllo] PVY-VN
kAl E9-E dolrgivh gulEA e oigt &<}
SARE w7 wlolzjA PVY-VNY #Q8 AY
AL Al Ao EIHAUCE 3% FEATT
ZakElo]l J¥E 0.75% mineral oild H I3 )
(Burley21)olld]  Hd&lsbA] k2 djzFoll Bl
84.8%2 HAPEE  Eoy, gulEAde
0.75% mineral oil X 2]el] &8k A& o7l wle]y]
2%l PVY-VN2| ze] A A= 36.5%% <
Al vebgel whekd gelEellA e ARE ul
70 wlolg9l PVY-VNS| T8 Q] wlal= Py
z7 FHo AHFdg AAAY, £AE AH
ol vleiatr} Aol ZAbe] AREE =7 W
Ao 2 7sd o2 A7
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