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ABSTRACT

The experiment assess the effectiveness of two alinéds: Sunspray 850 EC (85% mineral oil) and Sun-
spray Ultra-Fine (98.8% mineral oil) on tulip ‘Lesan der Mark’ fields. Tulip plants were sprayed once
a week for three weeks. Mineral oils were appliedoaicentrations of 1.0, 1.5, and 2.0%. The oil prapar
tions did not negatively affect the length of flovetioot and tepals of tulips grown in field. No phgtat
symptoms were observed on leaves, however their gmgraltered. In all combinations protected using
oils, the number of plants with virus symptoms otafsewas lower than for control. No decrease in the
commercial and the first choice bulb yields dughi® mineral oils application were recorded. Mineuitd
applied at concentration up to 2.0% had no negativeribution on the quality of produced tulip flowse
Despite of the selection made in the field, from®d3% plants showed virus symptoms in control cembi
nation during plant forcing. Efficiency of oils ieducing the spread of viruses depended on theofear
study and oil type. The best effects were achiesguSunspray 850 EC at 1.5% concentration (26% vi-
rus-infected plants). The oil preparations, despfthigh efficiency in reducing the virus spread] dot
guarantee a full protection in the field in anyyefstudy.
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INTRODUCTION

Tulips are ranked nowadays at the third place irattle virus (TRV). Viruses lead to worse plant
terms of cut flowers production. Market demands fcgrowth, and lower number and weight of progeny
healthy and high-quality material, i.e. bulbs, eeey bulbs. Tulips form lower flowers, and also produce
high. For many years, viruses have been the mdess pollen and seeds. Five of twenty described vi-
important problem in tulip growing. Tulips are repr ruses induce color breaking in petals in a form of
duced vegetatively by means of progeny bulbs, whicstripes, smug and sophisticated patterns on petals,
causes considerable accumulation of viruses asometimes with different color [Dekker et al. 1993]
favors their spread. To date, 22 different viruglele It is usually symptom of infection by TBV virus tha
to infect tulips, are described [Mowat 1995]. Thds most common on plantations in The Netherlands
most frequent areTulip breaking virus (TBV), Lily and Poland [Sochacki 2007]. Viruses infecting tulip
symptomless virus (LSV), Cucumber mosaic virus plants are persistently transferred by several daphi
(CMV), Tabacco necrosis virus (TNV), andTabacco  speciesMyzus persicae, Aphis gossypii, Aphis fabae,
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Dysaphis tulipae, Macrosiphum euphorbiae, and potato plantations against viruses transferred by
Aulocorthum circumflexum [Hammond and Chastag- aphids in an unstable way [Wrébel 2006, 2008,
ner 1989]. Symptoms of viral infection differ depen 2011a, 2011b, MiloSe¥iet al. 2012].
ing on a variety and time from the plant infection The aim of the undertaken research was to evalu-
moment. If infection occurs sooner than 11 dayate the effectivity of two commercial oil prepacais
before flowering, symptoms on petals cannot manato reduce spread of viruses in a field and glasstou
to appear [Lesnaw and Ghabrial 2000 as cited cultivation of tulips. The influence of those pregpa
Yamaguchi and Hirai 1967]. The rate of virus spreations on a quality of flowers and yield of bulbs a
differs at individual tulip varieties. Thomsen [1§8 well as a subsequent effect on a quality of plants
observed virus-like symptoms on flowers of Roscultivated in a glasshouse.
Copland on 12-1%day after infection. For Flying
Dutchman cv., symptoms on flowers appeareMATERIAL AND METHODS
16 days after infection [Romanow et al. 1986 asdcit
in Kusaba et al. 1974]. It is possible limit viia®cu- The field and greenhouse experiments with tulip
lum by vector control and introduction of tulip tul bulbs of cv. Leen van der Mark were carried out in
vars resistant in the crop. The selection is time2008—-2011 in the experimental farm Felin belonging
consuming and is inefficient in the case of vagieti to The University of Life Sciences in Lublin (Pothn
with white and yellow flowers, on which symptoms51°23'N, 22°56'E). Forty-five bulbs with 8-10 cm
are not visible, and only on leaves at early dgvelodiameter were planted in a square meter plots using
mental stages [Sochacki 2013]. The use of chemicfive replicates in randomized blocks patters fochea
treatment is purposeful only in the case of valeabtreatment. Sunspray 850 EC (85% of mineral oil; pro
varieties, while it is useless at highly infectddnts ducer Sun Oil Company Belgium) and Sunspray Ultra-
[Sochacki and Podwysigka 2012]. Studies upon Fine (98.8% of mineral oil, producer HollyFrontier
the resistance of a spectrum of tulip varietiesatmls GB), two commercial mineral oil preparations, were
viruses revealed that botanical species and vesietused at concentrations of 1.0, 1.5, and 2.0% using
from Kaufman's, Grieg’s, and Foster's botanica400 L-ha® water. The preparations were applied by
groups are free from viruses [Romanow et al. 198means of knapsack sprayer fitted with a spray Eee-J
Sochacki 2007]. For botanical tulip varieties, aThree sprayings were applied at weekly intervale T
which ELISA test showed the TBV virus presencecontrol was sprayed with water. Measurements of
no disease symptoms on plants were observed. Alplant height from the field surface to the end efi{p
at varieties from hybrid Darvin’'s group belongirgg t anth and length of tepals at the full of floweristage
triploids, viruses reproduce and transfer withinwere noted. Plants with virus — like symptoms were
a plant at slow [Romanow et al. 1986]. Considerincounted and after they were removed and destroyed.
the commercial growing, breeding varieties, the- selAt the end of June, the harvested progeny bulbse wer
sitivity to viruses of which is often very high,guail.  dried, cleaned, counted, and weighed. The totdd yie
To eliminate aphids on tulip plantations, mainlyand the commercial value of the bulbs were deter-
insecticides are used, but they are not fully &ffit mined taking into account the bulbs with more than
because aphids appear on plants gradually sindé Afll cm circumference and weight of the first choice
till end of June, and viruses infecting tulip aengr- bulbs (>12 cm circumference).
ally transmitted by quick acquisition and inocudaiti The greenhouse experiments were conducted in
periods. Furthermore, the insecticides are alse deorder to determine the sequential impact of applied
gerous for people and bees. An alternative soluticmineral oil preparations on the quality of cut puli
can be preparations containing mineral oils thaehaflowers and virus spread. Six bulbs with more than
been introduced into the common use for orchards 12 cm circumference were selected from each plot
compete spider mites and soft scales [Soika et and planted in plastic containers filled with thal s
2008]. The oil preparations are also applied tdgmio from the topsoil layer in the mid of October. Con-
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tainers with bulbs were placed into the cold ro@m f RESULTS
rooting at 9°C for 6 weeks, and then the tempeeatur
was decreased to 5°C. After 14 weeks, tulip plants Meteorological conditions in autumn 2007 did not
were transferred from cold room to greenhouse favor well rooting of tulip plants. Sum of precapit
16-18°C. Flowers were cut at the stage of the cumtions in October and November was low and re-
lative maturity (colored perianth leaflets). Datoat markably differed from many-year average value for
the length of flower shoot, length of tepals, sterthose months (tab. 1). In spring, tulips beganrthei
weight, and the number of plants with virus-likevegetation and flowering very early. Tulip plants
symptoms on petals were recorded. formed the shortest stems and tepals that yeaheAt
Results of biometric measurements were subjeend of May 2008, the air temperatures were above
to variance analysis for two-factor experimentd- Di 30 C, which made tulip vegetation earlier completed
ferences between mean values were evaluated usSuch distribution of rainfalls and air temperatures
Tukey test at the significance levelaf 0.05. had unfavorable effect on progeny bulb yields, in
The percentage data were subject to transformparticular the first choice bulbs. In 2008/2009 and
tion according to Bliss, then variance analysis we2009/2010 seasons, rainfall and temperature distrib
performed. Differences between mean values wetion favored well rooting of bulbs and did not digt
evaluated using Duncan test for two-factor experthe plant growth in spring.
ments at the significance level@f= 0.05.

Table 1. Average temperature and precipitation measureldarExperimental Meteorological Station of the Unsigrof
Life Science in Lublin in the years 2007—-2010

Mean air temperature (°C) Total of rainfall (mm)
Month 2007/ 2008/ 2009/ yif:“l;%rl_ 2007/ 2008/ 2009/ M;‘:;‘r;or
2008 2009 2010 2010 2008 2009 2010 1995-2010
October 7.6 10.1 7.0 7.6 17.7 55.5 103.6 40.1
November -1.1 4.8 55 2.6 3.9 33.1 43.1 38.2
December -0.7 0.9 -1.7 -1.6 1.1 43.8 37.7 314
January 0.4 2.7 -8.2 -3.7 36.2 20.2 35.6 234
February 2.2 -1.2 -2.3 -2.8 17.8 36.9 34.6 25.8
March 34 14 34 1.0 64.8 69.6 18.6 28.0
April (2?)'2)* (;1‘61) (]_9;7) 7.4 55.8 2.9 245 39.0
May égi) égg) égg) 13.0 101.6 71.1 156.7 60.7
June 177 16.4 18.0 16.3 25.9 1255 65.6 65.9

(27.8) (29.4) (221

* — maximum temperature
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Table 2. Influence of mineral oil sprayingn the length of flower shoo&nd tepals ofLeen van der Mark’ tulip

Treatment Oil concentration (%) Length of flowepsh(cm) Length of tepals (cm)

Control - 42.8a* 6.4a
1.0 43.4a 6.3ab

Sunspray 850 EC 15 43.5a 6.3ab
2.0 43.2a 6.3ab

1.0 43.6a 6.3ab

Sunspray Ultra-Fine 15 43.8a 6.3ab
2.0 42 .9a 6.1b

2008 40.4c 5.3c

Mean for years 2009 46.2a 7.2a
2010 43.4b 6.3b

* Means indicated by the same letter do not diignificantly at P< 0.05

Table 3. Influence of mineral oils on the number‘dgen van der Mark’ tulips with virus-like symptonmsthe field

Symptomatic plants

Treatment Qil concentration (%) 2008 (%) 2009 (%) 01@ (%) Means
Control - 31.6e* 36.9e 22.2d 30.2C
1.0 7.1ab 13.3abc 5.3a 8.5A
Sunspray 850 EC 15 11.6abc 18.2cd 9.3abc 13.0AB
2.0 7.6ab 10.2abc 8.4ab 8.7A
1.0 12.9abc 12.4abc 10.7abc 12.0AB
Sunspray Ultra-Fine 15 13.8abc 16.0bcd 11.6abc 13.7B
2.0 12.4abc 13.3abc 8.0ab 11.2AB
Mean for years — 13.8B 17.2C 10.7A —

* Means indicated by the same letter do not dsfgnificantly at P< 0.05

Table 4. Influence of mineral oil sprayingn the commercial yield and total value of theén van der Mark’ tulip bulbs

Oil concentration Commercial yield Total yield
Treatment = = = =
(%) (pscm™) (@m™ (pscm™) (@m?

Control — 38.3a* 1087.5a 151.5a 1763.7a
1.0 43.0a 1162.1a 161.2a 1838.8a

Sunspray 850 EC 1.5 39.3a 1107.9a 153.9a 1806.7a
2.0 40.8a 1161.7a 149.6a 1778.2a

1.0 39.0a 1114.9a 157.6a 1823.1a

Sunspray Ultra-Fine 15 37.1a 1034.2a 156.4a 1682.7a
2.0 37.3a 1028.9a 148.8a 1669.8a

2008 36.3a 905.8a 97.3c 1172.3c

Mean for years 2009 33.2a 1026.0a 146.6b 1693.3b
2010 48.2a 1367.0a 218.5a 2432.8a

* Means indicated by the same letter do not dignificantly at P< 0.05
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Table 5. Influence of oil spraying on the yield of ‘Leen vdan Mark’ tulip bulbs

oil Yield of bulbs more than Yield of bulbs
Treatment concentration 12 cm circumference 11-12 cm circumference
(%) (pscm™) (gm) (pscm™) (gm)
Control - 22.0a* 725.8a 16.3a 361.7a
1.0 25.1a 785.6a 17.8a 376.4a
Sunspray 850 EC 15 22.7a 742.1a 16.6a 362.4a
2.0 24.8a 808.5a 15.9a 353.1a
1.0 23.4a 775.4a 15.6a 342.9a
Sunspray
Ultra-Eine 15 22.2a 726.0a 14.8a 308.2a
2.0 20.6a 677.3a 16.6a 351.5a
2008 19.2b 570.2c 17.0a 335.5a
Mean for years 2009 18.6b 661.8b 14.6b 364.2a
2010 31.0a 1014.0a 17.1a 353.0a

* Means indicated by the same letter do not dignificantly at P< 0.05

Based on the biometric measurements of ster(Table 4). The yielding differences were recorded i
made at the beginning of May, no negative influencsubsequent years of study, although it resultech fro
of the oil preparations on tulip flower shoot ldmgt the atmospheric conditions during the vegetation
was found. Plants sprayed with 2.0% solution cseason (tab. 1). The lowest number and weighteof th
Sunspray Ultra-Fine formed shorter tepals as cortotal progeny bulbs was observed in 2008, and the
pared to plants of the control variant (tab. 2). highest yields in 2010 (tab. 4).

Tulips cv Leen van der Mark have bicolor flowers The ‘Leen van der Mark’ tulips treated with the
on which virus-infection symptoms are clearly vigib mineral oil preparation solutions produced compara-
in a form of irregular white smudges on petals. Thble number of the first and second quality cladgbsu
number of symptomatic tulips was larger in 2008 anwhen compared to control. It was observed that in
2009 ( 31.6—36.9%), than in 2010 (tab. 3), whicls weapplication of Sunspray Ultra—Fine at concentration
associated with the weather conditions (tab. 1) arof 2.0% the number of bulbs with more than 12 cm
intensified aphid occurrence. Both commercial mincircumference and with 11-12 cm circumference
eral oil preparations reduced viral spreading ddpenwere slightly lower than for the control, although
ing on the environmental conditions, but better rethese differences were not statistically significan
sults were obtained with Sunspray 850 EC solution (tab. 5).
1.0-2.0%. Tulip protection using mineral oil pregpar No negative impact of applied mineral oils at con-
tions limited the virus occurrence, yet it did igipte centrations from 1.0 to 2.0% was observed on flower
a 100% efficiency in any of 3 years of study. shoot and tepals length and floral shoot weight of

Spraying tulips using oil agents had no negativforced tulips. A mean length of tulips stems culti-
impact on the commercial and total yield of progenvated in a glasshouse was similar in all variahtb®
bulbs. A slight decrease in the number and weifiht experiment. Stems of the highest fresh weight were
progeny bulbs in treatment with Sunspray Ultra—Finobtained from tulips grown in a field and treateithw
at 1.5-2.0% concentrations when compared to coSunspray 850 EC oil in concentration of 1% and
trol, however that was not statistically signifitanSunspray Ultra-Fine in concentration of 1.5%. psli
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Table 6. Influence of mineral oils on quality of ‘Leen vaerdMark’ tulip cut flowers

Treatment Oil concentration (%) Length of flower shoot (cm)  Length of tepals (cm) ad4 of flower shoot (g)
Control - 32.8a* 5.9ab 32.0ab
1.0 31l.5a 5.7b 33.6a
Sunspray 850 EC 15 32.4a 5.9ab 30.8b
2.0 31.6a 5.8b 30.9b
1.0 31.8a 5.9ab 32.3ab
sunspray 15 32.8 6.0 33.9
Ultra-Fine ' ©a 02 v
2.0 32.1a 5.7b 32.2ab
2009 27.8b 5.8a 27.3c
Mean for years 2010 30.0b 5.9a 33.8b
2011 38.7a 5.8a 35.6a

* Means indicated by the same letter do not diignificantly at P< 0.05

Table 7. Influence of mineral oils on the numer of ‘Leen \dar Mark’ tulips with virus-like symptoms in greemise

Symptomatic plants

Treatment Oil concentration (%) 2009 (%) 2010 (%) 012 (%) Means
Control - 73.3e* 66.6de 60.0b-e 66.6C
1.0 40.0a-e 26.6ab 24.0ab 30.2A
Sunspray 850 EC 15 26.6 ab 26.6ab 20.0a 24.4A
2.0 30.0abc 26.6ab 28.0ab 28.2A
1.0 73.3e 36.6abc 36.0abc 52.6BC
Sunspray Ultra-Fine 1.5 63.3cde 26.6ab 36.0abc 42.0AB
2.0 50.0 a-e 30.0abc 16.0a 32.0A
Mean for years - 50.9B 34.2A 33.1A -

* Means indicated by the same letter do not dsignificantly at P< 0.05

treated with Sunspray 850 EC in concentrations of plants with virus symptoms on the tepals were ob
1.5-2% formed stems of a lower weight, however tfrserved in the control. Significantly less viruseicted
results were comparable to the control. Stems @f tiplants were found when Sunspray 850 EC was applied
biggest length and fresh weight were obtained @ tlat concentration 1.5% (20.0-26.6%). Increasing the
year 2011 (tab. 6). concentration to 2.0% did not improve the prepara-
The influence of mineral oils applied in the experition efficiency. In the year 2009, when the viruses
ment on virus spread during tulip forcing depended pression was high, the percentage of tulips with th
the year of study (tab. 7). The rate from 60.038% symptoms of virus infections in combinations trelate
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with Sunspray Ultra-Fine oil was between 73.3-50%maximum air temperature during the day did not

and was comparable to the control. exceed 30 C in May, which cause earlier completing
the tulip vegetation also in the control and reduce
DISCUSSION the yield of progeny bulbs as compared to othetystu

years. However, it is the consequence of the tulip

Mineral oils have been tested on a wider scale physiology, for which high temperatures induce the
the twentieth century for ornamental plants cukivasummer dormancy [Khodorova and Boitel-Conti
tion [Asjes 1980a, 1980b, 1991, Mizell 1991, Asje2013]. Potato plants sprayed with various oil sub-
et al. 1996, Asjes and Blom-Barnhorn 2001, 2002stances revealed phytotoxicity symptoms and pro-
They proved a high efficiency in reducing the popuduces less tuber yields, depending on the typelof o
lation of many dangerous orchard plant pesiand number of treatments. The Sunspray 850 EC oil
[Damavandian and Moosavi 2014]. The deterretat concentration up to 2% did not negatively affdct
effect of the oil substances towards aphids, alorthe yielding. [Wrébel and Urbanowicz 2007]. Wilson
with blocking the virus transmission has been usg1999] reported that great number of treatmentsgusi
mainly for potato cultivation [Wrébel 2006, 2008,mineral oils during the vegetation season made an
2011a, 2011b, MiloSe¥iet al. 2012]. The advantageinhibition of the above ground parts and dramdijcal
of oil preparations is their efficiency in repetlin reduced the progeny bulbs yield of iris. Tulips are
aphids and lack of toxic impact on pollinating icise characterized by very short vegetation period in
Meanwhile, the influence of oil substances on afplaspring. The most intensive growth of stems and
is controversial. Although it is subject to phyto-leaves occurs in April and beginning of May, while
degradation due to ultraviolet radiation, it peatds progeny bulbs weight gain can be observed since the
inside tissues and can exert negative effects @A ptbeginning of May till the mid of June [Marcinekadt
tosynthesis and plant respiration [GosZsky et al. 2013]. Providing plants with optimum conditions for
2003, Goszcayski and Tomczyk 2004], and in con-growth that time is detrimental for the size andlgu
sequence the yield size. Studies upon the oilgbesti ity of bulbs yield. The analysis of yields did rmet
spread within orange leaves and stems carried cveal any negative influence of Sunspray 850 EC oil
using confocal microscope showed that oil particleon the number and weight of commercial bulbs, nor
penetrate mainly through stomata and are transferrthe first choice bulbs (>12 cm circumference). psili
in intercellular spaces. More oil droplets being-di treated tree times with Sanspray Ultra-Fine oil at
tributed in the outer mesophyll of the leaves tiran concentration of 2.0% produced lower number of
the inner mesophyll, vascular bundle, and pithhef t commercial bulbs as compared to the control, al-
tissue. The oil also penetrates to the phloem athough this difference was not statistically signif
wood in stem tissues, and do not cause cellular-mecant. Studies conducted upon various species of bul
branes damage nor cell death. But the oil particlgplants indicated that applying oils to reduce thbic
may be phytotoxic by blocking the translocation anpopulations can contribute to increase the fungal
distribution of metabolites and nutrients from sellinfections in Botrytis cinerea [Asjes and Blom-
[Tan et al. 2005]. Mizell [1991] using SansprayBarnhoorn 2001]. There was also observed higher
Ultra-Fine at concentration of 2% towards 30 vasiouvulnerability of hyacinth to bacteriXanthomonas
tree species found that three oil sprayings, eveira hyacinthi [Asjes 1980b]. In the study, no increase
temperatures about 35°C, did not cause phytotgxiciintensity of disease symptoms on stems and bulbs of
symptoms. Only some changes in leaf coloration wiulip was observed.
observed at some species, which was confirmed by Research conducted in The Netherlands dealing
own studies. Oils applied at concentrations to 28 dwith tulips of cv. ‘Halcro’ indicate that the impiacf
not cause any damage on tulip leaves, while it onmineral oil on the bulb yield depends on its concen
affected the color; no earlier plant fading was retration and number of treatments [Asjes and Blom-
corded for that plant variety. In the first yearstidy, Barnhoorn 2001]. Spraying the plants every week
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beginning from the "8 week of May up to the end of lilies, dahlias, irises, and tulips [Asjes and Blom
June at the concentration of 1.6% decreased the bBarnhoorn 2001] revealed that mixtures of oils with
yield by 10%. Mineral oil applied at 0.8% concentrainsecticides gave better effects in reducing thral vi
tion reduced in 77% the spread of viruses and did nspread.
affect the yield size as compared to the contrahisl However, they do not guarantee the full effective-
[Asjes and Blom-Barnhoorn 2001]. Our study reness in the plant protection. It is not possiblatou-
vealed that the use of oil at up to 1.5% conceptrat rately cover the leaves and stems with a layerilof o
is the most effective. Increasing the concentratioh Aphids appear at different times and can causd a lo
not improve the efficiency of preparations. Mineraof damage in early spring, even when their popula-
oils applied independently and in combinations witition is negligible [Asjes 1980a]. It should, theme,
insecticides reduced the viral inoculum source arbe carried out the first oil spray preventively dref
spreading in lily, iris, and dahlia cultivations §j&s the appearance of aphids. New-generation oil prepa-
1991, Asjes et al. 1996, Asjes and Blom-Barnhoorrations introduced in the market are better todetat
2001, 2002]. Applying mineral oils at various conby plants, and at the same the most effective again
centrations and with various frequencies, as well the pests and diseases. An effective solutiorcana
using the insecticides did not ensure a complebination of biological protection with plants more
elimination of virus spreading [Asjes and Blom-resistant to disease, which is still, time-consgnin
Barnhoorn 2001, 2002], which is confirmed by thand costly procedure. For several years, trialsehav
present study. Despite of significant reductioriiea been carried out using cameras and other optical
number of virus-infected plants in the tulip cuiiv devices that, based on the color of the leaf, chlor
tion, a large percentage of infected plants wasdou phyll fluorescence, and intensity of photosynthesis
in subsequent years. allow for the construction of automated robots to
At ‘Leen van der Mark’ cultivar, the virus symp-detect and remove the virus-infected plants [Patder
toms are clearly visible on tepals, however, planal. 2010].
that were infected just before and after flowering
cannot be eliminated. Aphids can transmit the virtCONCLUSIONS
onto a plant by quick acquisition and inoculation
periods; from 30 seconds to 2 minutes is accepted a 1. Mineral oils applied up to three times treat-
the optimum [Wrébel 2006]. Mineral oils act toments to plants at a concentration of 1.0-2.0% were
aphids in mechanical way by blocking their spiraclenot phytotoxic to the tulip and did not cause tiee d
and cutting off the oxygen supply [Wrébel 2006]crease in the yield of commercial bulbs and first
This makes the oxygen delivery blockage and dichoice bulbs.
turbs the gaseous exchange, which leads to thel aphi 2. Mineral oils used at concentrations up to 2.0%
suffocation during 24 hours after application [Webb in the field, do not have an adverse subsequeetteff
2006]. This period is quite long, since insectisideon the tulip flower quality.
kill aphids in 2 minutes, but it was proved thasipo 3. Oil Sunspray 850 EC used at a concentration of
tive action of mineral oils consists mainly in dist 1,0-1.5% in the form of three sprays reduces the
bance of the interaction between virus particled arspread of viruses in the tulip cultivation, and st
their ability to remain on a proboscis of aphidqquently it limits a number of virus infected tulgqut
[Wrébel 2006]. Therefore, virus-infected plants Iwil flowers obtained from a glasshouse cultivation.
not by pose an infection source for others plants 4. Sunspray 850 EC reduced spread of viruses
[Wrébel 2011a, 2011b]. Rae [2002] reported themore effectively in comparison to Sunspray Ultra-
mineral and plant-origin oils can be applied singly Fine. The use of oils in concentration of 2% did
in combinations with other substances in ordercto anot improve their effectiveness in virus spread re-
different insects and mites. Studies carried ouigus duction.
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