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The vine cicmls, Psalmocharios alfageos (Kolenati 1857) (Homoptera: Ciendidae), 18 an im
portant pest of vineyards. The nymphs of cicoda damage the trees by feeding on moots. adalt insects
on young buds and by oviposition under branch barks, Nourishipg roots by aymphs leads o the
weakness 0l the tree and hinder its growth, The high density oviposition of adull insects inside young
barks cises withering of branches. The efficacy ot & kaolin-based formulation (Sepidan™) along
with distomaceous carth (Sayan®) and e<sential oil w control field mfestations of the vine cicada.
alhageos was investigsted i Qom province of Iran, The results wdicare thas knolin plus distom sup
presses the vine cienda egy laying sctivity (505 reduction in comparison 10 antreated cantrol). Also
the number of healthy shools in treated trees was increased, and conversely number of infecied shoots
was decreased. The highest product vield was obtained in treated trecs, ln overall, Kaolin and diatom
particles successfully suppressed P alhiogeor oviposition and provided seasom-lomg insect control,
Consistent with previous findings, the Sepidan™ kaobin particles proved to be o promising altermutive
method to synthetic msecticides and could he used w control P alliogeos in vine groves

Keywornds: (widmocharias elhigear {Kolenat 1857 — diatonsaccous sarth - essential oil = kaolin
~ vineyard

1  Introduction

Powdered suspensions of processed kaolin have a barricr or repellent effect agnt insects
[Gress, PUTFRKA, VENDERZWET ot &l 1999, Puyraka, GLENN, SEKUTOWSKS e ul 2000]. The
processed-kaolin particle film technology, hereafter referred 1o as knolin, was originally used in
agriculiure o protect [ruit from solar injury by forming u film of reflecting particles on the Truil sur
face |Gie sy, Prano, EREZ ¢1 al 2002]. However, haolin sprayed on crops was found 1o be ellective
aguinst o rnge of pest insects such as aphids [Cormerin. Woop & Runay 2002, Wyss & DanieL
2004, 1417, LAPOINTE & WENNMINGUR 2007, Rawn®TH, MATHUX, Burnasioy et al 2007 ], psyllids
mcluding Caropsalia spp and Bactericera cockerelli |GLENN ¢t al 1999, Puriusa el al 2IKK), Pas-
GUALING, CTVnE ANt & GRAPPADELLE 2002, 2004, Sanur 2005 DANIEL, Prasyaat oo, KERRL ot al
A5 Danint & Wyss 20006, ExLeg & Crom 2007, Pena, TRUMBLE, MUNY ANt zan et al 2000 thnps
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[LARENTZAKL, SHELTON & PLATE 200K, Rern 2. Maowse, Orson et ol 20087, fruit fiics {Mazos
& Enez 2004, SA0UR & MaxFr 2004, Marx O, Bromssees, Botva et al 2008], whiteflies [LianG
& Liv 2002], Lepsdoptera |[KNTGHT, Unnine, Crous tiansox @0 al 2000, Useun, KNiGHT. UPTON ¢t
ol 2000, SsowLer 2003, Banken, Foros, Evans e al 2006, Capouan & SCHARBACH 2005 and
Colcoptera |[LAPOINTE 2000, Lamoisir, Mokenzne & Hace 2006, SHowLer 2002al. With kaolin
particles clinging to the body, pest insects struggle with maving over pamicle treated surfaces. which
leads to reduced feeding and oviposition [Gress & Pureesa 20057, Especially the tarssl segments
are covered with Kaolin partcles [Gress etal 1999), Coronost et al [2002] noted that black pecan
nphids were unable to sty vn the underside of kaolin treared leaves; their dusty tarsi reduced their
mobility. Marcover, plants couted with the kaolin may become visually or tactifely unrecognizable
ns 2 host [PUTERKA ¢t al 2000, Syow Lo 2002b, Wyss & Daniee 2004) Since the kanlin powder
docs not Kill insects but acts as a repellent or barrier, the side effects on benelicial arthropods are
low [LAPOINTE 2000, SHow i & St Tamor 2004, GLesN & PUTERKA 2008] The Environmental
Protection Ageacy i Amersca considers kaolin ns not harmful to noo-target organisms and Lo the
environment: studies indicute no adverse effects eather om spiders and honeybees o on syuatic organ-
isms [Era 19991 In addition, SHOWLER & Sp Tamou [2004] stated that popalations of dipterans.
Orius spp. and wasps were reduced In the ksolin treatments only o one of 10 sampling dales over
two seasons (2000, 2001 ). Follar Kaolin sprays had no effect on other anthropod groups sdentitied in
this study (Sitver leal whitely, Bemivia argentifolii Bellows and Perring., herbivorous hemipterans and
coleopterans, thrips, lepidopteran lasvae, Geocoris spp, Nabis spp, reduvints, coccinellids, Callops
spp. ncuroplerans and spiders). This type of technology fits with the gouks of organic and integrited
pest management (IPM) strategies, partcularly for the vine cicada, because the products currently
vsed n orgatc and IPM vine orchards for this major pest have side effects on beneficial srthropods.

The vine cicada, Pabmocharias alhageos (Kolenati 1857) (Homoptera: Cicadidac) is an
impartant pest of vineyards in most parts of Iran. Afghanistan, Pakistan, southern arcas of Russia,
Turkey and Iraq. This cscada is spread in most provinces in Iran such as Esfahan, Hamedan, Qazvin,
Markazi. Losestan, Qom, Kerman, Tehran and Kordestan. [n addition to grapeving, this insect dam.
ages sotne other frult trees, such as apple, sour cherry, quinee. peach, pomegranate and pear rees and
some non-fruit trees, namely white poplar, ash. clm, eglantine, silk and black poplar trees [Banax
1967, ZAMANTAN et al 2008]. P alhageos appears with one gencration in four years in fran [Fsmarici
19911, The nymiphs of ccada damage the trees by feeding on roots, adult insects un young buds and
by oviposition under branch barks. Nourishing root by nymph leads 1o the weakness ol the tree ant
hinder its growth. The high denasity oviposition of adult insects Inside young barks Causes withering
of branches. The resulted damaye on vine products s 20% which is one of the most important (sctors
in product reduction in vineyiards [Suskanvan & Ruzvant 2000, VALIZADEH & FARaZMaNn 2009,
Different nymphal instass of P alfageas speat the winter under the sonl on the grapevine roots and
in sandy soils, nymiphs could penetrate the soil 10 a depth of 1 m. Adults appear from mid June to
carly of Segpember in the vineyards. Females immoedintely after emergence male and lay their egps
under branch bark on the young shoots of grapevines Currenzly. the control of the /* althageny is
attained by using dillerent insecticides against different nymphal instars in the sl [Vanizaoen &
FARAZMAND 20091, The broad spectrum orml and contact insecticide Carbary! (Sevin®) for terrestrial
pests, Imidactopnd (Confidor™) is used in IPM treated orchards [INYOMAN et al 2000 Tor s e et al
2004]). These insecticides are toxic 10 a brond range of bencficial insects, particularly to Centrodara
sp (Aphelinidac) und Lupedmus cicadae (Eopelmidac) which are importunt egg parasitoids of £ al-
hageos |BARAFI 1967, Ouws 1971, Poraszex 19917, Kaolin and other inert dusts have potentinl ns an
caviroamental-friendly alternative to the traditsonal wsecticides. Previous studies on Kaolin reported
a reduction of Caropsyile spp in spring but not in summer whea the population reaches damaging
levels [GLENN et al 1999, Puroxsa et ol 2000, PAsQuaLiNg of al 2002).

The aums of the present stzdy were to confirm the deterrence eflect of kaolin, diatoma-
ceous carth (DE) und other repellents against P albageos, and 1o compare these compounds
with traditional control approaches in order 1o develop an altemative control sirategy against
P alhageos in organic and IPM grape orchards.
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2 Material and methods

The trnls were cartied ovt in o 14 vear-odd cv, Mohdikhani commercinl vineyard dunng 2011
vear in Qo Proviece of Imn. The treatiments wore untreated control, essentind ol (Menthol and
Euvalvpmy essential oil), DE 5%, DE 1045, kaolin (Sepilan W) 3% . mixture 5% ol kaolin and DE
kaolin 105 and mixtuge 10% of kaolin and DE. The treatments were applied prior to cgg laying and

repeated tor three times including 15 Junc, 15 July and 15 August. The ossential osl was used decause
it has anti-ovipositiconal action for several pests, although it s nol commonly used to control the vine
cicada adults. The wrestawents were delivered using a motonized one - hundred liters sprayer cahibrated
to deliver 15hihn (standard spray volume) on the bosh feaf surfiaces and branches until run- il Tl
trinl was arranged in i compierely madomized block design in the cenure of the orchand with {four
replications (each plot consisted of two trees, und In total 4 trees were tested in this experimeat)
cfore running the oxperiment to eliminaslc the inpact of creuda nymphs P allageoy onhe wee (oos
K contidor® (Se¢ 35%) dissolved in 20 liters of water was applied per each tree in ircated plots
At cach stage of counting uperation for 63 trees und 10€ ¢ach ree bout SO0 branches nndd in total
12 000 brinches were sampled. Traits measured Included product yicld per cach tree (kg). healthy

pumber of shoots. number of infectad shools and total number of cicada cggs per brunch

2.1 Stutistical Analysis

Data were analvzed by a one-way ANOVA using SAS (Version Y.3). Means of the
different control approaches were compared by Duncan’s Multiple Range Test (DMRT)

3  Results

[he resulting data of the fieldtrials (201 1) showed o significant difference a1 1% level
belween treatments in the product vield, number of healthy and mnfected shoots and eggs
number of the vine cicadn (Tab 1), but the effect of replication for studied traits wis not
significant a1 3% level. Coctlicient of vanation, were 208%. 1.92%. 727% und 7.27%
respectively, and they were acceptable

-

Tab 1: Annlysis varance of different truits measured by application ol d ffcront treatments om the ving
scharias athaveos {Koleaatt 1857 in the vinevards | Homuopters: Cicadidae)

crcada, Pyalm

Res‘:;rces daf P“::::’Ct No of healthy | No of infec-
Veriance y shoots ted shoots

— _—

' Block 3 | 6IE 0.71" S22 1.7

I'reatment 7 - by 48 S3.83 aR.65 52.42

“ noes sigmatcant

' signilficam w |1°
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Analysis of vanance and companson of grape procuct vicld means showed that there
wis 1o signiticant ditference between blocks (AL = 3, F = 1.61, P < 0.01). but differences
hetween treatments were significant (df =7, F =478, P<0.01) (Tab 11 In this study, a
muxiure of 0% Kaolin and DE treatment with 61 Kg yield per euch tree was in group A
and the highest vield was obltamed. Control, essential mal and DE 5% had the lowest yield
among treatmensts {Tab 21,

Also, datin analysis of results and comparison of means of pumber ol healthy shoots
stated that there was no significant difference between blocks (4 =3, F=071, P <001}
bat differences hetween treatments were significant (df =7, F= 5383, P<0.01){Tah 1)
I thas study, a mixture of 10°% Kaolin and DE reatment with 115.2Y9 healthy shoots was
graoup A with lighest category, Control and essential oil treatimenis had the lowest number
of healthy shoots among treatments (Tab 2)

fo addition, results of number of infected shoots and comparisoa of means indicited
that there was no significant difference between blocks (df =3, F =822, P<(1L01), but dif-
lerences between treatments were significant (df = 7. F = 2865, P <001 ) (Tab 1). In this
study mixture 10% of Kaolin and DE weatment with 2,13 infected shoots wis in group D
with lowes: carcgory. Control and essential oil treatments had the highest number of infected
shoots among treatments (Tab 21,

Furthermore. analysis of variance and the mean number of P alfiageax eggs on the
shoots demonstrated that there was significant difference between blocks (df = 3, F = 7.7,
P<0.01), and (hifferences between treatments were significant (df =7, F=5242. P<001)
(Tab 1), The lowest number of eggs on the shoots treated with 104% Kaolin ¢lay mixed 10%
digtoms, with the uverage of egges, 25 81 pershool, set in the Group £ Most eges have been
luid 10 control and essentinl oil teeatments (Tab 2),

Tab 2: Companson of different traits measured | Mean 2 SE) by agplication of different treatnents on
the vine cicudn, Papimocfiarias athageos (Kolenatl 1857} in the vineyunds [Homaopiers: Closhilse |

o = B - U 4+

< - . ) L) ety
Control (water) 32+ 147 ¢ 9533 = 124c 467=z0.15a 5830z |134a
Fssential oil W4+ 29 07384 1.52de 41T7+0.12b 531541320
DE (5%) 258 ¢ G212 123d 460080 S0L.20 =01.89

b
DE (10%:) 402204 b 9962 2046d 3R32025b 4724+ 287¢
Kuaolin 15%) 453z 147bc 108152028 ¢ 303=z025¢ 3734x288d
Raolin (3%) + DE 462387 be 1085240489 ¢ 291 =20.16¢ 567+ 224

(5%%)

Kaolin (1) S2+388ub JHIRT+ 1060 268+0.13¢ 33,77+1034

Kaolin ( 10%) « DFE Gl 11.38a 11529087 a
(1O )

rJ

1320 16d 2581 2209¢

Means within a column tollomed by the spme etter are not segnincantly ditferent (F < 005 Pnncen Maltple

Hanpe Tesn)
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These results indicate that kaolin plus dsmtom suppresses the vine clcada egg Jaying
activity (S0% reduction in compirison 1o untreated control) and thus the density of nymphs
at next stage (SO% reduction in companson to untreated control), Lower, yet interesting,
non-eflectiveness was found with essential oil (menthol and Ewcadvpras), which is normadly
used as repellent for prevention of egy laying in many cases. The presence of the vine cicada
feeding uctivity on the roots was only observed in the untreated control plots. This resull
should be important for several grape varietics {c.2 Mahdikhani) that ure frequently dam
aged by the ¢icada in that period. There were no phytotoxic ¢ffects to vine leaves or fruits
during the seasun and between the fruit set observed in the trearment plots in comparison
1o 1hat of the untreated ones.

4  Discussion

his study demonstrated that Kaolin protects grapevines against infestations of the vine
cicada, P alhageos. The information obtained from this study 1s characienzed by o mixnire
105 of kaolin and DE treated with the highest production and control and esseatial oil treat-
ment hiad the lowest yield. Kaolin (Sepidan WP) as a chemucally ineit, has been developed
in recent years as a physical barrier to repel insects, prevent disease sprewd und reduce the
incidence of fruit sunbuam on the trees [WONsCHE, LoMBARDINT & Greer 2004 | As previous
stsdies have shown the keolin minerul powder could prevent damages ol insect pests on fruit
trecs and makes them unable 1o find a suitable pluce for oviposition [SHOWLER 2002b]. The
range of effects of kaolin we observed with £ aliageos is similar to the results reported by
GreENN et al [ 1999] for severul smportant leaf feeding applc and pear pests, For example, they
found that pear psylla adults in chaice tests did not settle on or ovipasit on kaolin-treated
surlaces. Similurly, potata leathopper populations did not develop in a greenhouse on treated
apple seedlings. whereas populations on untreated scedlings caused severe plant damage.
In fuct. us an inhibiting substance (Deterent), it sticks 1o the insect ovipositor during egg
laying and prevent of the oviposition. Presence of the dried particle film on leaves interfered
with the ability of udults 1o grasp and walk on citrus leaves [Harr et al 2007], Also Kaolin
had no effect on P alluegeos eggs. but it was quite effective on 1Y nymiphal instars s it wis
previnusly reported on the neonate larvae of the colding moth [KniGnT ¢t al 2000]. Our
fictd trials showed that kaolin clay mixed diatoms can be effective in controlling nymphal
populations of ” aliageos. A single spray applied before the initiation of oviposition in the
spring reduced the number of Lind eggs and subsequently nymphs leeding on the roots by
more than S0%, Although further studies should be conducted on the effects of kuolin on
the nymphal instars, The here reported findings are supported by PASQUALINT et al [2002]
who showed that two applicanions of kaolin in February and March cansed a 99-1005%
reduction of Cacapsvila pyri (L) eggs and nymphs. GLENN et al [1999] noted that the adult
Cuacopyylla pyricola Foerster became heavily coated with kaolin purticles within 24 h and
appeared pre-occupied by antempts to remove these particles from their body, unable to feed
or W oviposit, Tn particular, tarsal segments becamne covered with kaolin particles. However,
these studics focused on the short-term effects of kaolin. There s still need 10 evaluate the
long-term effects of kaolin on P alhageos. Since kaolin is not woxic for bencticials |[Era
1999, SHOW Er & St Tamou 200471 this product might be an alternative 1o the insecticides
commonly used 10 control the vine cicada, P alhageos in organic and TPM grape orchards.

In conclusion, kaolin (Sepidan WP) aflects epg laying of the vine cicada. P alhageos,
by hindering their anchorage on the shoot surface and inhibiting host plant scceplance
{kaolin’s mineral barmer).



288 -  Hypar VALIZADFEH ET AL

It was also found that the bady and wings of same adults become soi led, rendering them
less mobile and preventing them reaching the laying site (host location) on plants: indeed.
the kuolin-treated plot wis practically free from nymph instars. Further investigations will
be carried out on a large scale o better define key aspects regarding the £ alhageos spring
and summer populations, any side-eflects on Centrodora sp (Aphelinidac) and Eupelmus
cicadae {Eupeimidie} which are umporiant Sgg parasitolds of £ alkugeos in vineyards, Our
overall results, like those reported in other studies, show thit non-chemical kaolin is an ef-
fective insecticide without such side-effects on treated plants as fruit sel and phytotoxicity.
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It was lso found thut the body and wings of some adults become soiled. rendering them
less mobile and preventing them reaching the laying site (host iocation) on plants: indeed.
the kaolin-treated plot was practically free from nymph instars. Further investigations will
be carried out on a large scale to herter deline key aspects regarding the P alhageos spring
and summer populations. any side-effects on Centrodora sp | Aphelitudae) and Eupelmus
cicadae (Eupelmidac) which are important egg parasitoids of P alhageoy in vineyards. Our
overall results. like thuse reported in other studies. show that non-chemical Kaolin is an cf-
fective insecticide without such side-effects on treated plants as fruit set and phytotoxicity.
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