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control of Insect Transmitted Viruses Utilizing Insect's Response

to Color and Contact Stimuli

Aphids which are the most important group of vectors of plant
viruses are repelled from landing by high reflective surfaces. This
led to the development of mulching hethods with different
reflective materials (aluminum, plastics etc.),in order to reduce
introduction of aphid transmitted viruses in the protected field.
The main problems with these methods are: high cost and the fact
that crops cover and shade the mulch, reducing 1its activity to a
short period at the crop's start.

The main idea in the present work was to apply reflective materials
directly ontc the plant and to assess different aspects of these
applications in regard to virus control. Among many materials
tested, two whitewashes Loven and Yalbin and two cliays (L and I)
were chosen to work with in Israel and a commercial bright Kaclin
(K) in Portugal. All materials were tested for their reflectance
and except for clay L. all were highly reflective in the visible

spectrum.

A. Effect on virus incidence

Sprays of whitewashes reduced significantly incidence of persistent
potato leaf roll virhs (PLRV) in potato and incidence of potato
virus Y (PVY) in potato, PVY and cucumber mosaic virus (CMV) in
pepper, CMV, Zuchinni yellow mosaic virus (ZYMV) and watermelon
mosaic virus-2 (WMV,, in squash,all cf them non persistent viruses.
Similar results with Kaolin K were also obtained in Portugal where
PVY was reduced by 77.3% in pepper. Somec of these results were

reconfirmed elsewhere by Lowery et al. ( & ) who reduced turnip
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moseic virus (TuMV) in rutabaga with whitewash sprays..It was also
demonstrated that clays may have a similar effect (}) reducing non
persistent viruses in squash at a similar level to the whitewashes.
All the above mentioned results may indicate that the main
assumption is valid and incidence of aphid—transmitted viruses can
be reduced by application of reflective materials directly onto the
plants. '

B. Effect on_aphid populations

The efficiency of the virus control ‘achieved by the reflective
materials varied from no control to almost 1d0% protection. In
order to optimize control onepobjectives of this work was to
investigate the mode of action of those materials. One obvious way

of reducing viral disease incidence, seems to act by reducing the

/
landing of virus vectors in the treated plots. Quite a deal of work
was dedicated to elucidate the effect of whitewashes on aphids.
Interestingly enough, the results obtained in Israel and elsewhere
( @ ) were not confirmed by the results of our cocperators in
Portugal. Publications 2,?}9 show clearly a reduction in the
population of landing aphids in whitewash treated crops while the
Portuguese team show an increase in the aphid catches in treated
pepper. This contradiction raises also the question how in treated
plots larger aphid bdpulations still xesulted in lower virus
infection (o). Those questions are partially answered by the
phenomenon we found, that reaction of different species of aphids
to the reflective surfaces is different and though most species are
repelled by the high refleztivity of whitewasheilnphis gossypili ig

rather attracted to it (2 ). Yet in Portugal Myzus persicae that we

found to be repelled (2) was found in higher numbers in treated
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pepper plots (1/). This contradiction remains to be elucidated in
the future.

It should be emphasized that during this work the Portuguese team
also identified some new aphid species not knnwn before in Portugal
(+4). As to the results that in spite of higher aphid numbers which
landed 1in treated vpepper, virus -incidence was Jlower than in
control, a possible explanaticn would be that' the reflective
materials do affect)beside landinq)alié aphid's efficiency of virus

transmigsion after their landing on‘treéted plant#i

C. Effect on aphid behaviour_and virus transmission

It was shown that aphids (alatae and apterae) prefer to settle on
non treated half leaves than on whitewash or clay treated halves.
It was also demonstrated that this preference is related to the
sensory mechanisms of the mouth parts. Beside, aphids forced on
treated half leaves/acquire and inoculate virus (PVY) to a lower
extent than those fed on the control halves.

D. Effect on _the plant

In most experiments no direct damage could be observed, though that
accumulation of material may cause éomé stunt and other stress
symptoms. In tcbacco there is a certain degree of quality reduction
and in squash variable results were obtained in experiments carried
out in different seasons. It appears that the physiological effects
are probably related to the decreased i1llumination whitewash
treated leaves obtain and accordingly yield may increase or
decrease as compared to the rontrols. Th;s very ilmportant aspect

remains to be assayed in future work.
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COOPERATION

Dr. Marco visited Portugal anu participated in planning some of the
main exps. The Kaolin tested in Fortugal was assayed for its
physical properties in Israel and a vivid correspondence of

consultancy was undertaken between the Portuguese and Israell team.
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ARSTRACT

Mareo, S. 1986 Incidence of aphid-tansmilted vitus infections teduced by whitewash sprays on plants, Phytopathoiogy 76: 1344-1348,

Weekly sprays of potato crops with 157 whitewashes of Loven and
Yalbin seduced potato leal roll virus (' RV) incidence in tubers from
0-61% of the level in the untreated plots in seven independent experiments.
Similar sprays with 2% Virel oil, did not reduce PLRY in three
cxperiments. Loven and Yalhin sprays seduced polato vitus Y (I'VY)
incidence in potato 1o 0-6RT of the level in controls, which is rougnly
comparable to the reduction obtained with Virol ail (0 5277), Whitewash
sprays were less efficient for PLRV and PVY contral than coarse, white nel
covers. Weekly sprays with whitewash reduced total taber yicld by about
07, about the same yicld decrease caused hy oil treatment in our
conditions. However, the number and weight of tubers between Mand 120
g{secd size) in whitewash-treated plots wis not alfected. Twoclfccts could

Adilitional key words: pepper.

explain the activity of whitewash, The whitewnshes increased leal
rellectivity in the visible spectium by 1302507, whereag oil treatment
caused no change. ‘This change in reflcctivily agrees with the reduced
number (30-5077) of aphids landing in whitcwash-treated plots, whereasuio
yeduction in aphid landing occurred in Virol ticatments. lowever,
differea aphid species responded differently; for example Aphis gossypii
was atlracted to whitewnsh-treated plots. In our experiments, whilewash
and oil treatments did not atfeet PLRRY acquisition by aphids. Loven and
Yalbin plus a sticiing agent Dabak reduced PLRYV inoculation by aphids,
although Virol phis Dabak wnd Dabak fisell had no elfect compared with
untreated plots,

Mulching craps with a reflective suiface tike aluminum foil or
white or gray plastic reduces the number of aphids lading and
virus incidence (8,10.11.17,19.20). Aluminum f(oil mulch was
found to be more effcctive than white or gray plastic (10.11),
presumably because of its higher reflectivity. This method scems to
reduce virus incidence elfcctively, but is not widely practiced,
mainly because of its high cost and the fact that crops shadc or
cover the mulch, limiting the repeliency effect to a rather shost,
early period (21). A more recent development aimed at overcoming
this problem is to cover crops with white, reflective, coarse nets.
This method was founda to decrease aphids and the incidence of
both nonpersistent (6,7) and persistrnt (7.13) viruses. The coarse
net is not a barrier for aphids but sather repels their landing,
presumably because of its high reflectivity (6). The high cost of
matcrials and tabor are the main disadvantage of the above-
mentioned methods, and, therefore, their use has been limited to

Tha puhlication cosls of this articla were deleaynd In part hy page chargn paymnant, This
article mus therefors he hereby marked “adveriisgmeni” in accordance wilh 18US C. §
1734 solely fo indicale thls facl.
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small plots of high-value erojs, The objective of the present work
was ta investigate the possibility uf 1educing virus incidence by
applying whitewashes of reflective materials directly onto plants,

MATERIALS AND METHODS

Field cxperiments were carricd oul in potato research plots
during spring. summer, and autumn over several years, Yotato
plots were cultivated similarly to commercial ficlds aad the
treatments (three Lo six replications) were distributed at random.
The spring experiments of 1984 and 1985 were carried out in
commercial potato plots on the Golan Heights. Each replication
consisted of three rows of differciit lengths, with the middle row
setving for measurements. The reflective materiais used were
whitewashes of Loven (Tapazol Co., Rishon LeZiyon, Isracl),
which contains inert reflective materials and 6% Za, and Yalbin
(Tapazal), which contains 2,57 Zn and inert reflective mate als,
amang them Ca (3. Dabak (0.295) (consisting of 407 polyvinyl
and 607 inert material; Tapazol Co.) was added Lo solutions of the
whitewash (10-15%) to increase stickiness and sprayed by n SOLO
knapsack hand sprayer type 425 cquipped with T.j. RO04 nozzle.
‘These sprays increased potato leaf reflectivity throughout the

b
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sihle spectrum wavelengths by 130 - 2507, (IFig. 1), as measured by
Bausch & lomb spectrophotometer (Spectronic 20) with a
llectance attachment. Virol (Pazchim, Co., Tcl Aviv, Isracl),
hich consists of 807 medium light oil and 207 water and
nulsiticrs, was sprayed similatly to the whilewashes, but at a
incentration of about 24, Because all experiments weie carticd
win overhead irrigated plots, the solutions were sprayed onto the
ants once n week (the day after irrigation)., starting ftom about
10 emergence. Protection by net cover was previously described
» Marco (13); net tunnels were stretched on flexible plastic sticks
+a height of 90 cm in the center.

Virus. From the middle row of cach replication a medinm-sized
ber was sampled at random ftom cach plant. The tubers were
tificially sprouted by Rindite treatment (9). PLRV was assayed
il 1979 by the sprout test (12): aphid transmission from apical
routs to the indicator plants Datura stramonium 1. andfor
hiysalis floridana Rydb, Starting in 1980, PVY and PLRY were
sayced by direct, double antibody sandwich enzyme-linked
munosorbent assay (ELISA), as described previously (14).
ilutions of PVY antiscrum were 1:1,000 for coating a'nd 1:500 for
mjugate and dilutions of PLRV were coating [:1,500 and
wmjugate, 1:1,000. Apical sprouts were homogenized in PBS-
ween (1:5) with no additives. Because the tests were done at least
duplicates, not all the sprouts could be assayed for both PLRYV
d PVY,

Aphids. Winged (alate) aphid populations were estimated by
sing yellnw sticky traps and vellow water traps (9). ‘The sticky
aps consisted of rigid, yellow plastic cards (20 X 14 cm) sprayed
itha sticky transparent gluc (Rimifoot, Jewnin & Joffe, Tel Aviv,
racl) mounted horizontally on stands and adjusted toabout crap
‘ight. The cards were changed every 1-3days, and the number of
apped alatae was counted.

The water traps were yellow plastic pans (30 X 35 cm) about
IE-full with water, to which about 10 ml of Dimanin A (33.37%
kyl dimethyl benzyl ammonium chtoride; Chimgat Lidor, Co.,
amat HaSharon, Isracl) was added to prevent development of
icteria and algae, Pan height was also adjusted to the haulm
‘ight, and once a week the trapped aphids were collected, divided
to groups (Myzus persicae Sulz. and all other aphids), and
unted.

Wingless (apterac) aphid populations were estimated in the
Malo experimental plots by counting the towl number found on
' randomly chosen plants approximately 1 wk belore harvest,
Landingol diffcrent aphid species on Loven-treated and control
lots was assessed in pepper plots during the spring of 1981, The
tperinent included six replications, each of which consisted of
vo 1-m’ plots (15 plants), spaced 2 m apart. One of the plots was
nrayed with Loven at about 55 (higher concentrations damage

young pepper seedlings) and the other was unsprayed, Ineach plot
a water trap was located and the traps were handled as above,
except that, in this case, all trapped aphids were prepared for
microscape examination according to Bodenheimer and Swirski
(5) and identilicd under the gnidance of Dr. ), I%, Eastop (British
Muscum, London),

The possible intetference of the presence of whitewash materials
ontheleaves with the PLRV acquisition by aphids was determined
as follows. Undetached leaves of PLRY-infected potatoes from
aur laboratory were smeared by a hair brush over half their surface
with the tested materials plus 0.2 Dabak, whereas the opposite
(control) hall-leal was smeared with Dabak 0.2% oily. On each
hall-leal, virus-free M. persicae apterac from the culture source
were placed in leal cages and allowed a 24-48-lir acquisition
periad. Subsequeatly, two aphids were transferred onto young 1),
stramonium seedlings for an inoculation period of 48 hr. Then the
scedlings were sprayed with pirimicarh (0.05, Pirimor SOWP) and
maintained in an inscct-prool greenhouse for symptom
development; the incidence (percentage) of infection as detected by
ELISA, was compared in treated and control groups.

The possible interference of Loven with PLRV inoculation also
was examined. Aphids that acquired virus from infected potatoin
the same leal cage were allowed (1wo aphids per plant) to inoculate
indicator scedlings that were dipped in or sprayed with the tested
materials. Sccdlings treated similarly with water (untreated) served
as the contrels. The plants were handled thereafier as described
above, -
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Fig. L. ReRectivity (T4 rellectance of white porcelain) of the upper side of a
potato leal lollowing a spray with: 159 Loven plus 0.2% Dabak (o—o0);
159 Yalbin plus 0.29 Dabak (] () 2% Vitel 0,20 Dabak (A—A);
and 0,205 Dabak (» --e).
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VRLE L. Pescentage of potato leaf soll virus infection in potato tuher populations from plots ticated with Loven, Yalbin, Vitol, or covezed with « nite,

arse net, compared with untreated controls®

1978 1979 1980 1980 1981 1982 1984
catmenl ¥ 6 3 4 5 6 4 Total
mitrol 133(30)a 1.3(247)a 10,0 {(80) a 16.4(181)a RUNERITE 4.1(197)a 28(182)a 7.4 (1,053)a
wen 32(30)a 1L.0(197)a 0.0 (29 b 7.8 (423) be 09(22%)a 1.4 (20R) a L7(410)b 3.1(1,524)b
¢ Protection” 76 86 100 52 70 66 19
lbin 54(322) ¢ 0.0(182)a 1.0(20 ) a 2,7(705) b
Irotection [ 100 76
rol ) 12.2()15) ab 2.5(120)a 3.2 (1R6)a 5.5(421)a
PProtection 26 17 22
arse net 0.0(92)d 0o(HObL 0{202) ¢
P'rotection 100 fon

‘ata with the same letter not signiticantly dilferent asanalyzed by Duncan’s multiple range test for £,0.05. In parentheses: Number of samples assayed hy
ouble sandwich ELISA except for 1978 and 1979 when the sprout fest (13) was used,

car,
‘umber of replications,
(infection in trzated X 100

Protection = (00— - —
infection in control),
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TABLE 2. Percentage of potato virus Y infectivnin potato tuber populations from plots wreated with Loven, Yalbin, Virol, or covered with white, coarse net,

compared with untreated controls®

1980* 1981 1982 1984
Ticatment 4 5 6 4 Total
Conlrol - 1.9 (106)n 2.2(%)n Ml(ui)a 2.2(IR2)n 2.3(476)a
Loven 08 (118)n 0.0 (6R) b 2.1 (M) a 1.2(427)n LE(07) b
o I'rotection” 58 100 n 45
Yathin 0.0(120)a 0.0 (96) b 0.9(118)a 0.2 (31) be
o I'rotection 100 100 7!
Virol 0.0(98)a 00(62) b 1.6(64)a 0.5(221) be
06 Protection 100 100 48
Coarse net 0.0(71)a 0.0 (104 b 0.0(¢175) ¢
o Protection 100 100

*Data with the same letter are not signilicantly different as analyzed by Duncan’s multiple 1ange test for I'< 0,05,

*Year.
? Numher of seplications.
(%% infection in treated X 100

" o0t Protection = 100~ - —
o infection in control),

TABLE 2. Yield parameters of potato tubers from plots treated by
rellective whitewash, oil, a combinstion of the two, and unticated contiol’

Loven  Yalhin

Parameter Loven Yalbin Virol  Vital  Vitel  Contiol
Number of tubers

(0 p) 28 kY] 29 » 27 7
Number of tubers

(0-120 g) 105 101 - 79 90 L) 86
Number of tubers .

(120 g) 20¢c Bb Nbh 6d 1ded 55
Total numbers

of tubers 153 167 141 128 19 178
Weight of tubers

(g 1910 2,040 1,970 2,09 1,790 2,780
Weight of tubers

(20-120 ) 72,052 0,781 5R9R 5,510 5560 6,103

Weight of tubers
(120 g)
Total yicld {g}

1175c¢d 4900 be 5,248 b 995¢ 2025de 11,245
10,208 01222606 12,139 h 7,048 ¢ 8,021 ¢ 18040 a
" Data with the same Ietter not sipniticantly dillerent as analyzed by Q-test

for p«<0.05. Results arc means of tour replications from the middle row of
three 5-m long rows.

Statistics. Yiclds were analyzed by the Q-test, the arc sine of
infection pereentages by Duncan's multiple range test, wheieas
results related to alatae trappings and apterae development were
analyzed by the Mann-Whitney U-test (16) lor p < 0.05.

RESULTS

Effect of sprays with Loven, Yalbin, and Virol on PLRV and
PVY incidence. In seven experiments over 6 yrindiflerent seasons
and areas, Loven treatments reduced PLRYV incidence in potato
tubers to 24, 14,0,4R, 30, 34, and 6175 of the incidence found in the
contral plots {p < 0.05) (Table 1). In three independent
experiments, Yalbin treatments reduced PLRV incidence to 33,0,
and 24%% of that found in the control plots (2 << 0.05), whereas oil
treatment was not significantly different from the control. Net
cover conferred absolute protection (Table ).

In four experiments, Loven sprays reduced PVY incidence in
potatocs to 42,0, 68, and 557 of that in the controls (p<< 0.05), and
in three experiments Yalbin treatnients reduced incidence to 0, 0,
and 29% (p < L.05). The efficiency of Loven and Yalbin was
roughly comperable to that of Virol, whicl reduced PVY incidence
to 0. 0, and 522 of the incidence in controls {(p < 0.05), whereas,
again, under the net no PVY infection was tound (Table 2).

Efizct of Loven, Yalbin, and Viro) treatments on potato tuber
welght, number, size, and shape. During harvestin spring 1980, a
1-m row was randomly sampled in the three replications of Loven-
treated and control plots. A mean of 63 tubers per meter-row wis
found in the treated plots compared with a mean of 51 tubers for
the controls, which is not signilicantly different. In autumn 1980,

13486 PHYTOPATHOLOGY

TABLE 4, Mcan number of alatae of different aphid species captured per
water trap in six pepper plots sprayed with Loven compared with the

number trapped in six control plots

Alntae
{no.)
N l.oven Control
Species plots plots
Aphis citricola van der Goot 327 7.521*
Myzus persicae Sulrer 272 484°
A. gossypii Glover pAH 146¢
A. craceivora Koch : 186 270
A. fubae Scapoli 56 169
Unidentified 2,170 2,657
To! 6,190 11,247+

* Asterisks indicate significant dilterences between controfand treated plots
s analyzed by the Mann~Whitney U-test (i7) nt p <0.05).

the middle row of cach three-row replication was harvested
separately. The resulls (Table 3) demonstrate a significant
reduction of about 30% in total yicld (weight) by each of the
treatments and a further reduction (abouy 5594) by mixing Loven
or Yalbin with Virol, The reduction is the consequence of the
decrease in the number and weight of the large tubers (> 120 g).
*Veight and number of tubers between 30 and 120 g were not
alfected (Table 3). It should be noted that all the various treatments
reduced (p < 0.05) the number of misshapen tubers: Loven to 3%,
Yalbinto 1.8%, Virol to 505, Laven plus Virol to 3.9%, and Yalbin
plus Viral to 2.5% vs. 10.7% in the contral, This may be related to
the development in the control of lurger tubers (Table 3), which are
subject to a higher rate of deformation.

Effect of crop sprays with Loven, Yalbin, nnd Virol on alniae
and apterac populations in the field. Loven or Yalhin treatment
reduced the total number of aphids (Fig. 2) and the number of Af,
persicae (Fig. 3) that landed onspring and autuma potato crops to
30-40% of the number trapped in the contral plots (p < 0.05),
Virol sprays did not reduce the total nunther of trapped alatae,
which may be related to the fact that the application of Virol did
tot change leaf reflectivity markedly (Fig. 1).

Loven sprays in pepper reduced Aplis fabae Scopolito 337 of
the number found in the controls, of A. citricola van der Goot to
4206, and of M. persicae 1o 567 (all different from control at p<
0.05). Loven sprays had no cffect on the number of trapped A.
craccivora Koch butinereased the number of A. gossypii Gloverto
16195 (0 < 0.05) (Tabic 4).

No differences were found in the pumber of apterae that
developed in Loven-, Yalhin-, and Virol-treated plots (means of
1.4, 2R.1, and 5.3 aphids per plant, respectively) compared with
the untreated controls (mean of 7.2 aphids per plant).

Effects of Loven, Yalhin, and Virol on the procsss of virus
acquisition or inoeulation by the aphids. In addition to the effect

4
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Fig. 2. Number of alatac trapped during spring nnd autumn, in whitewash-tieated potatoes plots; Loven, (0 - o) and Yalbin (I ]--[7)) in comparsison with

untreated controls (¢ —s),

on aphid landing, the presence of whitewash vr oil on a plant leafl
mav interfere with the process of virus acquisition andjor
inoculation by aplids. In five experiments, PLRYV acquisition of
aphids from half-leaves treated with Loven plus Dabak, Yalbin
plus Dahak, Virol plus Dabak, or Dabak was not different from
PLRV acquisition on control (untreated) half-leaves.

As for PLRV inoculation, Loven plus Dabak and Yalbin plus
Dabak reduced the aphid inoculation rate in comparison with that
of untreated controls, whereas no dilferences were found between
Virol plus Dabak and Dabak itself to the controls (Table 5).

DISCUSSION

“weekly sprays with the reflective whitcwash materials Loven
and Yalbin reduced PLRV- and IPVY-incidence in potato crops
(Tables Land 2). Inspite of the low virus incidences, the whitewash
elfect was consistent in different places and seasons for quite a
number of years. A plausible reason might be the reduced landing
of aphids on whitewash-treated plants probably because of their
increased leal reflectivity. The cffect of these materials on aphid
laniting would probably depend on their reflective propertics, on
the ambicnt climatic conditions, and on the specific vector
specimen involved. In our situation, the landing (total) of natural
aphid populations in spring ar tn autumn was always reduced by
Loven and Yalbin treatments. However, some aphid species, like
A. citricola, were repelled to a greater degree than others, whereas
A. gossypii was attracted to whitewash-sprayed plots, These results
arc similar to those obtained by Bar-Joseph and Fracukel with
kaolin sprays (1) and by Smith and Webb with reflective mulch
(17). The selective repellency indicates that, for practical use of
whitewash spray, one should take into account not only the
climatic conditions but also the vector species involved in the crop
and the area.

Another way by which whitewashes may decrease virus
incidence is the possible intetference of these materials while on
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Fig. 3. Numoer of Ayzus persicae trapped in yellow water teaps in Loven-
lreated (0 - 0) and contral (¢ - ®) polate plots,

Ieaves, with the acquisition and inoculation of these viruses by
aphids. We were not able to demonstrate interference with the
acquisition process, but whitewash plus Dabak reduced aphid
inoculation of PLRV compared with untreated controls, whereas
il (Virol) plus Dabak and Dabak treatments did not (Table 5).
However, whitewash plus Dabak treatments did not differ from
Dabak, so it is possible we have an additive effect of Dabak and
whitewash, From the practieal point of application this is of minor
impartance because whitcwashes are to be mixed with Dabak
anyway.

Loven and Yalhin treatments reduced PYV and PLRV in
polatoes to about 30 and 407, respectively. In areas where
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TABLE 5. Effcet of whitewash and Virol on inocutation of potate leaf roll virus (PLRV) by Myzus persicar’

Percentage infection with PLRV

Exp. no. Love + Dabak Yaibin -+ Dabak Virol + Dabak Dabak Untreated
! [IGTRAN 0(0/8) 19y oIy 12.5(1/8)
2 ' 46.2(6/13) 00/ 14) 26.7(4/15) 57.2(8/14) 41.7(5/12)
3 35.9(14/39) 26.7(R/ V) 31.2(127)36) 43,9(18/41) 40.2(17/40)
4 A8(1/26) 7.4(2/27) 4.3(1/23) 15.4(4/26) 14.3(4/28)
5 18.8(3/16) 10.7(M 28) 8.M2/24) 26.X5/19) 22.7(5/22)
6 5.0(1/20) o0/ I18) 9.5(2/21) 1.402/27) 23.1(6/26)
7 6.i(2/3)) 13.9(5/ 36) R.8(3/ M) 17.1(6/ 35) 12.9(4/31)
8 21.4(6/28) 75.0(21/28) 3.0(10/27) 75.0021/28) 84.6(22/26)
9 20.0(2/10) 15.0(3/20) 11.5(3/26) 4.60/22) 12.5(3/24)
[[1}a¥ 00/22) 16.0(4/25) 13.3(2/15) 143021 87.5(21/24)
" 8.}2.24) 0(h/22) 36.£47/19) 4.0(1/25) 72.0(18/25)
Total 15.5(37/328) b 18.0(46/256) b 19.0(47/249) ab 28.3(69/244) ab 39.8(106/266) a

Y Apterae acquired PLRYV from the same infected leal nnd were allowed to inoculate treated and control Datura stramonium scedlings (two aphids per

seedling).

! In parentheses: numerator, number of infected plantsidenominator total number of plants. Data with the same letter not significantly differentas analyzed

by Duncan’s multiple range test for 2 <0.05,

infection rates of potatoes arc low, this treatment could cnable
production of secd potatoes. Net covers are more efficicnt, but it
seems impossible to use this method on a large scale because of the
high cost of labor and materials and technical problems involved.
Whitewash is a cheap material and easy to apply. We had to spray
weekly becausc of the overhead irrigation in our plots; however, in
other systems of irrigation frequency of sprays would probably
decreasc.

The whitewash sprays donc in these expetiments decreased the
total yield of potato tubers. This is in disagreement with previous
reports that yiclds of sorghum (18), dryland cotton (4,15), melon
(2), and artichoke (3) were increased after Yalbin treatments, In
spite of the total weight decrease, the yicld and the number of
tubers between 30 and 120 g were not affected, and for sced
purposes this is most important. Among other possibilitics
increasing whitewash reflectivity and understanding its cifect on
aphid behavior may improve the action of this treatment and work
on these aspects is in progress.
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Reducing aphid-transmitted viruses in squash by sprays of clay suspensions

S. Marco, Dept. of Virology, Agricultural Research Organization, The Volcan;

Center, Bet Dagan 50250, Israel

Abstract

Weekly sproys of whitewash (Yalbir 10%) and sticker (Dubak 0.1%)
significantly reduced uyhiq-trunsmitted virug incidence in squash providing an
average ol 62% protection as assessed at the first harvest in experiments
carried out during /i years. Similar sprays with the same concentrations of clays
(consisting mainly of Kaolin) of high {clay 1) and low reflectance (clay L),
resulted also in virus reduction by providing 61% and 42% protection,
respectively (P<0.05). The protection level of clay I was similar to that of
whitewash and both were significantly higher than that of clay L. Increasing
clay I concentration to 20% or adding clay to whitewash to a final 20%
concentration, did not improve protection efficiency.

In whitewash-, clay I- and clay L-treated plots, lower numbers of aphids
landed as tested either by direct observations on plants (5%, 8% and 78% of the
numbers which landed in the control) or by cdtches in water yellow traps (1%, 2%
and 48%, respectively). In clay L-treutgd plots aphid numbers were higher than
in either Yalbin- or clay I-treated plots, while there was no difference between
Yalbin and clay I. This is in agreement with their relative reflectance: the
higher the reflectance, the lower the number of lending aphids.

None of the 142 landing aphids collected from plants was found to be

infective. Of the trapped aphids 95% were Aphis spiracola and Myzus persicae.

Contribution from the Agricultural Research Orgnizetion, Bet Dagan, Israel,

No. 3594-E, 1992 series



wWhitewash applied at 15% may visibly damage young squash plants at the
cotyledonary stage. No effect was observed at lower concentrations or on older
plants, Clays did not damage squash at any stage or any concentration up to 30%.
In the field, the plots whicl received five to seven sprays oE clays or
whitewash looked taller, henlthier, and revealed a significantly higher
proportion of green to dried lcaves, nlonglwith a significantly lower incidence

of leaf silvering, which 1s a stress symptom.

Introduction

Weekly sprays of potato (8), rutabaga (7) end pepper (uhpublished results)
with whitewash reduced the incidence of aphid-transmitted, viruses presumably by
deterring aphid landing due to their high reflectivity. The whitewashes used
(7.8) are commercinl products which, in addition to reflectant materials, have
moany other known and unknown ingredients (minerals, emulgators, emulsifiers and
stickers) which may domege the sprayed plants (8) and have a detrimental effect
on plant growth when they accuwulate in soil in large quantities (unpublished
results). Thus, 15) whitewash sprays reduced potato tuber yield (8) and a 10%
spray damaged young pepper seedlings (unpublished results).

Natural clays containing mainly Knolin may be highly reflectant and Kaolin
gprays were shown to reduce spiranea nph%d colonization on lime plentsz (2). Clays
are presumably inert materials, are a large natural cowponent of soil, and may
be less damaging to plants than is whitewash. The present work investigates the
possibility of reducing aphid-transmitted virug diseases in squash by spraying
clay and whitewash suspensions and assaying their direct effect on squash
plants.

Squash (Cucurbita pepo), like most cucurbits, dre severely affected by the

aphid transmitted viruses. In Israel the following such viruses have been



identified: cucumber mosaic virus (CMV), zucchini yellow mosaic virus (ZYMV) and

watermelon mosaic virus-2 (WMV-2) (1,4,10).

Materials and Methods

Experimental

Seeds of the hybrid cv. Maayan (Hazzra Seed Co., Israel) were sown by hand
in an experimental field which had been fumigated previously with methyl bromide
at the Bet Dogan Experiment Station. Four indopendent experiments were carried
out with plots arrayed in a random block design and replicated five times.
Sprinkler irrigation was provided once a week, and "Nutricol" 20: 20:20 was added
at every other irrigation to an equivalent of 50 kg/ha. Field plantings were
conducted on May 10, 1987 (Exp. 1); Sept. 16, 1988 (Exp. 2); Narch 21, 1989
(Exp. 3); and April 24, 1990 (Exp. U}, The plots were 10x1.86 m in gize, 1 m
apart and consisted of one row in which plants were thinned aflter emergence to
5-6 plants per m.
Sprny treatments

Two commercially available whitewashes (Loven and Yalbin, obtained from
Tapazol Co., Rishon le-Zion, Israel) were tested, and two commercially available
clays: a lecal product gray in color (AIDM, Moktesliim, laifa, Isracl), herein
designated 'clay L', and an imvorted whipe clay (China Clays, Pars Paper Co,,
P.C. 3086, lart, Tappeh), designated clay I. These two clays were chosen out of
11 different products because of their extreme reflectances. Clay I conferred to
treated leaves the highest reflectance, similar to the whitewashes, and clay L
the lowest (Fig. 1). The reflectance in the visible spectrum was measured as
described previously (8), All materials, unless otherwise stated, were used as
10% suspensions to which 0.17% Dabak (ho¥ polyvinyl; Tupuzol) was added to

increase adherence. The materials were spraoyed once a week, 1 day after the
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irrigetion with a 'Solo’ knapsack sprayer type 125 equipped with a Tee jet 8004
nozzle, |
Virus
Virus incidence was assessed at different intervals uccoédLng to visual
symptoms. The efficiency of reducing infection ia expressed in percent
protection
% infected in treatment

= 100 (1 - — )
% infected‘ln control

In plots treated with whiteﬁushes or clays, virus symptoms were less obvious,
mainly on the older leaves, because of coverage with the sprayed material. To
reduce this problem, virus evaluations were made on young leaves the day after
irrigation, before the new spray application, In exberimnnts 3 and §} in the
treated plots we collected leaf tissue from ca. 100 randomly chosen plants with
virus disease symptoms and from 100 symptomless plants and tested them by ELISA
(9) for the presence of ZYMV, WMV-2, CMV, papoya ringspot virus (PRsV) and
squash mosaic virus (SqMV). ELISA results were related to the visual estimations
of the some plants,
Aphids

Landing alatae were counted in exp. 3 dircctly on the young plants every
day for I weeks starting from the cotyledonary stage, In exp. I} the landing
aphids which were caught in yellow water traps (6) were collected and counted
once a week; they were identified only & Myzus persicac and ns "all the
others". In each treatment one trap was located in the center of a randomly
chosen replication and its height was adjusted to the height of the plants,

Infectivity of live aphids (12) was assessed in exp. 3. Once a week the
alatae found on the plants were gently collected with an artigt's brush and

placed individually in leal cages for an overnight inoculation period on young

\



squash scedlings. Then they were introduced (either alive or dead) into 70%
alcohol, numbered in rclation to the indicator plants, and subsequently
identified (12). The squash indicator plants were kept for 6 wecks in an
insect-proof greenhouse for observations of symptom dcvclopmcnh.
Direct effeact of treatments on squash plants

Four squash seedlings grown 1n pots were dipped at different stoges of
growth (cotyledons, 2, i and 6 true leaves) in 0.1% Dabak solutions and in
increasing concentrations of the clays and whitewasies tested (0-30%). Plants
were kept for lj weeks in‘u greenhouse and assessed for visual damagc.
Observations were also mndé on the plants grown in the Ficld..which received
five to seven sprays.
Leaf silvering

The number of plants showing leaf silvering, presumubly a general stress
symptom in squash (11), were counted in exps. 2 and /} at the four- to gix~-leaf
growth stage. No ntlempt was made Lo evalunte severity of the silvery symptoms
as described by Paris et al. (11}).
Green versus dry leaves on plant

In exp. I, ten plants from the center of each plot were removed after the
last harvest and the numbers of green and deuod' (dry) leaves were counted on each
plant.
Statistics

Percent infection data were transformed according to QGregory (5). Thesc and
the data on ophid numbers were subjected to multiple analysis of variance
{MAIVA, PROC. GLM (SAS)) and means were scparated by Duncen's multiple range
test for a=0.05.

Visual evoluations of symptoms were related to thc ELISA results for the
same plants by calculating the correlation coefficient (r).

Results



Virus

The first experiment was almed at assaying the effect of whitewashes on the
incidence of aphid-transmitted viruses in squash and determining if similar
treatments with clays have any comparable effect, Virus incidehce in this
experiment was low for the first 2 months but sharply rose within 3-lj weeks .
after the lirst harvest to almost total ipfection (Fig. 2). This sharp increase
in virus infection lollowing the harvest was common in all the spring
experiments, We believe it was due to the mechanical transmission occurring
during the harvest process, since very low aphid populations were observed at
this time (Figs. 3 and h); These late infections have also u_lower impact on
ylelds. Since we attempted to verifly the effect of the treatments on the aphid
transmission process, we compared the virus incidences occurring until the first
harvest (Table 1). It is assumed that these reflect mainly aphid-transmitted
infections because of the presence (Fig. 3 and 4) of aphids and the lack of any
agromechanical work at that time,

In the first experiment, the tested whitewashes and clays reduced virus
incidence to 13-33% of that found in the control piots (Table 1). Exp. 2 was
conducted late in autumn and was aimed at assaying the possibility of enhancing
clay protection by increasing its concentration and assaying incidence of leaf
silvering. Unfortunately, early ruinful; daomuged the plants badly, and virus
incidence in this experiment was very low (control, 3.6%; Yalbin, 10%, 2.6%;
clay I 10%, 2.1%; clay I 20%, 2%; and clay I 30%, 2.1%); therefore the data on
virus incidence were disregarded for the final statistical analysis. Exps. 3 and
Iy indicate that increasing clay I percentoge to 20% or mixing clay I with
whitewash (Yalbin) to a final concentrtion of 207 did not have a marked effect
on protection levels (Table 1). ‘Ihe overall unulysis.of the data in exps. 1, 3
and I} shows a significant reduction of virus incidence in plots sprayed with 10%

clay I or L (mean of 617 and 42% protection, respectively) and with 10%



whitewnsh (624 protection). Clay I did not differ significantly from Yalbin
(whitewash) but both were significantly more elficient than clay L (Table 1),

In exps. 3 and lj, results of ELISA assay were highly correlated with visual
evaluations (r=0.8) and 0.91 respectively). ZYMV was found ini81% and 95% of the
infected samples, WMV-Z2 in 11% and 4%, and CMV in 6% and OZ, in exps. 3 and 4,
respectively. No NsMV or 3gMV was detected, and 187 ond 107 of the infected
samples involved mixe< infections.

Aphids

In exp. 3, the number ol alatae landing on squash plgnts was significantly
higher on control plots than on any of the treatments (Fig.‘3i. In plots treated
with 107 clay L, the number of anlatae found on plants wns 80% of the number
found in control (P<0.05), but significantly higher than the numbers found in
10% clay I- and 10% Yalbin-treated plots, in which only 8% and’' 5%, respectively,
of the aphid number in control was found (Fig. 3). No significant diflerence was
noted between the Yalbin and clay 1 treatments.

The aphid species identified were: Aphis spiracola (ca. 92%), M. persicae

(ca. 3%), A. febae, A. craccivora and A. gossypii - approximately iX each, and

the remaining 2% were unidentified. The reduction of ophid landing in treated
plots involved mainly A, spiracola and M, persicae. No significant 1ifferences
were found in the numbers of the other §pecies. probably because of their low
numbers. None of the 142 alatne allowed for inoculation was found to be
infective.

In the yellow trops exposed in exp. I} the general trend was similar to the
results in exp. 3, Significant lower populations of alatae were trapped in clay
L treated plots (507 of the aphids in control), but these were significantly
higher than in clay T- (19%) or whitewash- (14%) treated plots (Fig. 4).
According to Figs. 3 and i, alatone activity seems to decrease toward, and

practically cease by the end of May.



Direct effect of treatments on squash plants

Whitewashes in high concns have a visible, detrimental elfect when applied
on pepper (unpublished results), and reduce tuber potato yields (8). At 10%
concentration no effect was observed on' the squash test planﬁs treated with
clays or whitewashes. At 15% concn, squash plants at the cotyledonary stage yere
damaged by the whitewashes and sometimes the 157 Loven treated plants developed
the first true leaf slower and it was smaller, chlorotic and deformed. No effect
was observed on the same age treated plants with the 15%-30% concn clays, Older
test plants (2, § nnd 6 true leaves) were not-uffec;ed by 15% or lower
concentrations of whitewash or by clay treatments up to 30%. In the field
experiments, where five to seven sprays were applied, a beneficlal effect was
observed in 10)% whitewash- and 10% clay-treated plots. At the end of the season
the. plants in these plots were taller, healthier and greener, All the
treatments in exp. ! revealed a significantly higher proportion of green versus
dead leaves as compared with the control. No significant difference was found
among the treatments (Fig. 5).
Leaf silvering

In exp. 2, 48% of the control plants exhibit clear leaf silvering, No
plants with silvering leal were observed in plots treated with Yalbin, clay I
10% or 20%. Less than 1% of the clay 1'30% - treated plants evinced leaf
silvering symptoms. In exp. li, 0% of the control plants exhibited leaf silvering
vs 2% in clay L-treated plots and none in the clay I-, clay + Yalbin or

Yalbin-treated plots,

Discussion
Whitewash sproys reduced the incidence of uphid-trunsmitted viruses in
squash (Table 1), thus confirming the few reports on gimilar effects in potato

(8), rutabaga (7) and pepper (unpublished results), The results summarized in
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Table 1 indicate that clays with high rellectance act very much like
whitewashes, suggesting that the main effect of whitewashes and clays in
reducing virus incidence 1s due to their repelling aphids landing because of
their high reflectance, as suggested earlier (8). This is reinforced by the fact
that indeed fewer aphids landed in the plots treated with the clays and
whitewash as compared with the control (Figs. 3 and 4), and that fewer uphidé
landed in the plots treated with clay I (high réflectance) versus clay L (low
reflectance) (Iigs. 3 and 4). Clay L, however, still reduced virus incidence
significantly (Table 1), suggesting that clays (and maybe whitewashes) may have
additional effects in virus-disease epidemiology beside deterring aphid landing.
Anyway, from the practicul aspect, clays are inexpensive, completely safe to the
environment, and their accumulation in soil is inoffensive. Concentrations of up
to 30% do not damoge the plants, and even have a beneficial effect on squash,
increasing the plants' longevity, as expressed in the higher rat!yv of green/dry
leaves (Fig. 5). Leaf silvering, a symptom which expresses reaction to stress
(11), was elso drastically reduced by applications of clay and whitewash,

probably by improving the plant's water status (11,13) and reducing heat stress
(3).

-
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Table 1.

Percent of virus-infected plants in squash plots receiving the various treatments plus sticker
(Dabak 0.1%). Data are means of five replications of 50-55 plants each as evaluated by -
symptoms at the first harvest.

% infected in treatment
(In parenthesis, percent protection = 100 (1 -

% infected in control

Means with different letters are significantly different according to (as separated by)

Duncan's Multiple Range Test.

Exp. Sowing Cbntrol Clay I Clay L Yalbin Yalbin + Clay 20Z% Loven

No. date Clay

1. 10 May 12 2.2 (82) L.0 (67) 1.6 (87) : 1.7
21 March 21.1 J13.1 (38) 16.2 (23) 12.§ (40) 10.6 11.5

k. 24 April 12.8 4.8 {62) 8.1 (37) 5.2 (59) 3.6

Mean 15.32 6.7% (61) 9.4° (42) 6.5° (62)
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Figure Coptions
Fig. 1. Nefllectivity (% reflectance ol white porcelain) of the upper side of a
squash leal following a dip in suspensions of 10% Loven (m~—wm), 10% clay I

(@=—®), 10% clay L ({—{) ond water (19—m),

Fig. 2. Mean percentages (five replications) of virus infection in squash plots
of experiment 1 sprnyed weekly with mixtures of 0.1 Dabak and 107 Loven
(m—m), with 10% Yalbin ({—@); with 107 clay I (IR~ B); with 10% clay L

(#—¢): and left untreated (ta—tp).

Fig. 3. Mean number of alatac per replication (50-55 plants) observed on squash
plants in plots of experiment 3 treated with 0.1% Dnbak to which 10% Yalbin
(¢——p). 107 clay I (B—) or 10% clay L (Q—<) was added, and untreated
(>—3).

Fig. hi. Number of alatae found in yellow water traps located in squash plots of
experiemnt I treated with 0.1% Dabak to which 107 Yalbin (&) 10% clay I

(B - %) or 10% clay L ({~) was added, and untreated (D—).

Fig. 5. Number of green leaves ( I ) and dry leaves { | ) per squash plant
in the different treatments of experiment /i, Data are means of ten plants x five

replications,
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Control of non-persistent viruses iu pepper with applications

of whitewash, oll, insecticides, and thelr combinations

Shlomo Marco, Department of Virology, ARO,

The Volcanl Center, Bet-Dagan 50250, ISRAEL

ABSTRACT

Several methods of protecting pepper .against aphid-borne virus diseases
were evaluated in-field experiments for six years. Weekly sprays of the
insecticldes Pirimor (carbamate) or Talstar (pyrethroid) at 0.1%, or weekly
sprays of a mixture of Pirimor 0.1% plus whitewash 10% (Yalbin) did not
differ from the controls. Applications of Virol 1% (light oll) or of the
whitewashes Yalbiu or Loven at 10% reduced significantly virus infection by
about 40%. The best control was achicved by treatments with mixtures of
whitewash (Valbin 10%) plus pyrethrold (Talstar 1¢), or by whitewash plus
oil (Virol 1%), which reduced virus infection by about §0%., Whitewashes
(Yalbin and Loven) at 10% caused slight damage to young pepper scedlings and
their combination with Pirimor (0.1%) and oil (1%) increased damage.ZThe
most prevalent virus detected was potato virus Y (PVY) occurring in 86% of

the infected plants. Cucumber mosalc virus was found in 23%. Alfalfa

-mosale virus was detected in only one sample. Seoveral plants contained more

than one virus,
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.Pepper (Capsicum anmuum L.) is an lmportant crop worldwide. Virus
diseases cause serious losses and can be the most limiting factor affecting
production (10). In Israel, the crop 1s severely affected by the
nonpersistent aphid-transmitted viruses potato virus Y (PVY) and cucumber
mosalc virus (CMV)(16). Not only are yields reduced, but these viruses
affect fruit set quality and size, drastically reducing the marketable
yleld. 1In the early spfing and nutumn,.virus diseases actually prevent
cropping in certain areas of Israel.

Bradley et al. (1962) showed that oils gonting plant surface interfere
with aphid transmission of nonpersistent viruses (1). Since then, vegetable
and mineral oils have boeﬁ used on many crops, iucluding peppers, with
variable levels of control (7, 8, 15). Variability in the effectiveness of
oll sprays is related to many variables (21) like, special spraying equipment
and unpredictable weather factors. Quite often oils may damage the plants,
especially when applied at high temperatures (23).

Nonpersistent viruses are not adequa.ely controlled with most
insecticides (7, 22). Pyrethroids were found to reduce PVY infection (5) in
the laboratory, but they seldom give adequate control in the field, and
their combination with oil is preferred 17>,

Mulching with reflective foils (aluminum or plastic) deter aphids from
alighting on the crop, thereby reducing virus spread (7, 20, 23). However,
the growing crops shade and cover the mulch, limiting repellency to a rather
short, early growth period (23).

Applications of reflective whitewash on the plants were shown to reduce
incidence of the nonpersistent viruses PVY, in potato (13) and turnip mosaic

virus (TuMV), in rutabaga (8).
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. O0ils, insecticldes, and whitewashes presumably reduce viral incldence
by different mechanisms. Therefore, combinations of these materials may
increase control efficiency. The present work compares the effectiveness of
the above materials and thelr different combinations on virus incidence in

pepper grown in Israel during varilous seasons.

MATERIALS AND METHODS

xperiment. Seeds of the cv. 'Maor’ were sown in beds. At the first
or second true leaf stage the seedlings were transferred to small pots (7 cm
diam) or %;edling trnys and kept in an insect-proof greenhouse. At the 8th-
10th leaf stage, afte~ hardening of 2-4 Gays outdoors (under a white coarse
net in order tn prevent infection)(2, 3, 128, the seedlings were planted in
the experimental field,previously fumigated with methyl bromide.

Six independent exp.riments were carried out with plot arrayed in a
random biock design and replicated four to six times. Plots were cultivated
similarly to commercial fields cultured during spring, summer, or autumn.
Sprinkler irrigation was provided once a week adjusted to the
evapotranspiration values. The plots were 5 x 2 m, 1.5 m apart, consisting
of 3 rows (total of zg;égaplants). Field planting dates were: exp. 1, Aug
10, 1983; exp. 2, Apr 24, 1984; exp. 3, Sept 3, 1985: exp. 4, Mar 15, 1987;
exp. 5, Apr 10, 1988; and exp. 6, May 5, 1990,

Spray treatments. Spray materials used were as follows: commercial
whitewashes Loven (v/v) and Yalbin (w/v) at 10% (Tapazol Co., Rishon Le-
Zion, Israel) with Dabak (v/v)(40% polyvinyl; Tapazol) added at ca., 0.1% to
increase adherence; the insecticides Pirilmor (w/v)(Pirimicarb 50% WP, ICI)
and Talstar (v/v)(Biphentrin 10% LT, FMC), at 0.1% concentration, and the

oil Virol (v/v)(light oil 80%, OI, Machteshim) at 1%, Sprays were applied

D
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once a week, 1 dn& after irrigation, with a ‘'Solo’ knapsack hand sprayer

type 425 equipped with a T.J. 8004 nozzle. Combinations of the above
materials were sprayed at the same initial concentrations. The last spray
treatments were glven when first fruits were 2-5 cm in diam, Treatments

were not continued beyond thir stage because whitewash sticks to and dirties ,
the fruits, and infection after fruit set in our determinant cv., has little
effect on fruit yield and quality (Maréo, unpublished results). Final virus

incidence assays were conducted ca. 1 wk after final treatment.

Effect of treatments on pepper plants. ‘In preliminary tests,
whitewashes applled a;.IS% as used in a prévious work on potatoes (13)
damaged young pepper plants. Therefore, we conducted two experiments to
determine the maximum nondamaging whitewash concentrations. Four pepper
plants at lst leaf®, 4th leaf, 10-12th leaf, and branching stages of growth
were dipped In increasing concentrations (5-25%) of Loven and Yalbin, and in
combinations of these with Pirlmor 0.1%, Talstar 0.1%, Virol 1%, and Dabak
0.1%. Plants were observed for general appearance to nontreated controls
for up to six weeks. The test plant;;z?:wn in thevgrcenhouse in the first
and outdoors in a second replication of the experiment,

Virus. Virus incidence was visually assessed at different intervals
according to symptoms. In plots treated with whitewashes and thelr
combinations, virus symptoms on plants were iess obvious because of the
whitewash cover, thereby raising the possibility of incorrect visual
evaluations, To reduce this problem, victus evaluations were always done on
young leaves the day after lrrigstion befcre the new application, In
addition, Iin experiments 1 and 3, batches of about 100 plants with symptoms
and 100 symptomless plants, as assessed visually, were sampled from the

different whitewash treated plots and assayed by the double sandwich ELISA

W
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(14) against antiserum of PVY, CMV, and AMV. The visual evaluations of
symptoms were related to ELISA results for the specific plants and the
correlation coefficient: (r) were highly significant in both experiments (r
= 0.91 and 0.88, respectively), indicating the validity of the visual
assegsments. U"‘W‘ '\Mv\\‘Lf/‘\!ﬂ/ :

sgacgscics.(TEZ;Z—;;;‘ZGEEQ:ced to the multiple infection
transformation (6) and analyzed by th; multiple analysis of variance for
repeated measurements MANOVA, PROC GLM (SAS) for « = 0.05. Treatment means
were separated by Duncan's multiple range test and data of visual
evaluations of infections was related to ELISA results of the same plants by
calculating the coefficient of correlatlon.(r).

Efficiency of reducing infection is expressed in "percentage

protection” = 100 /1 - % _infected in treatment
% infected In ccntrol

RESULTS

Effect of treatments on pepper plants. No direct damage was

perceptible on pepper at different growth stages when treated with Pirimor

0.1%, Talstar 0.1%, Virol 1%, Dabak 0.1%, Yalbin 5%, and Loven 5%. At 10%

concentrations of Loven and Yalbin slight démnge occurred in the youngest

plants. Plant damage increased as whitewash concentration increased above

10%; younger plants were more sensitive; greenhiouse grown were more

sensitive than outdoors grown plants; mixtures of whitewashes with Virol or

Pirimor increased damage while addition of Dabak or Talstar did not. This
YﬁLQQXM‘ Co

direct damage was mainly(&eleEEElon symptoms followed by stunt and did not

Mesaile
resemble the typicalpvirus symptoms.
Since planting in our conditions takes place at about 8-10th leaf

stage, 10% whitewash plus 0.1% Dabak was chosen as the standard treatment.
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In the field where 6-8 sprays were applled, the plots treated with mixtures
of whitewash with Pirimor or whitewash with oil, showed stress, lower
canopy, height, and were greerer and more epinastic.

Virus incidence. The effect of the eipght treatments tested in the

different experiments during the six years, fell in three distinct
categories (Flg. 1) which were significantly different (Table 1): 1)
Neither insecticide spray (Pirimor or fnlstur) was signlf#cnntly different
from the control, nor was the combination of whitewash (Yalbin) and Pirimor.
2) Both whitewashes (Ydlbln or Loven) provided significant protection (means
of 39 and 38% protectién) at a level similar to oil (Vlroi) sprays (mean of
37% protection). 3) Best protection was obtained by the éoﬁblnation of
whitewash (Yalbin) and iInsecticide (Talstar)(mean 56% protection), and the
combination of whitewash with oll (mean 70% protection). These combinations
provided significantly higher protection levels than the ingredients applied
individually (Table 1). Tt .EP,L’-” Jiseantd oon 0,
As determined by the ELISA testsA PVY was the most prevalent virus
occurring in 88% and 85% of the infected samples of experiments 1 and 3.
CMV was found in 19% and 26% of these samples sometimes In mixture with PVY,

and one sample was found infected with AMV. .

DISCUSSION

Whitewash sprays reduced PVY and CMV incidence on pepper (Fig. 1).
These results confirm the reports of similar effects on PLRV and PVY
incidence in potato (13) and TuMV in rutabaga (8). The levels of protection
by whitewashes (39% and 38% for Yalbin and Loven) were very similar to that
achleved by oll (37%)(Fig. 1). Whitewash is relatively inexpensive, safe,

Se PC»:;TIU.\,&A- ﬁ(orﬂ:/{'l‘p o
and is easier to apply than oil which requires high Epray pressure 9).

ehi haj(l g
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The levels of protec

satisfactory but are

tion achleved by whitewashes or oll are far from

st1ll important since very few alternatlves are

available. Our results (Table 1) conflrm that pestlicides provlide no

A vaper

protection against nonpersistent virusesr57, 22) even though, like Pirimor,

they are most effici

ent aphlcldes (9, 11). Even pyrethrolds which reduced

PVY infection in potatoes (5, 18) and ZYMV in melons (15) did not protect

b the B3

pepperAto any significant extent (Table 1). (Fﬂ'i') cohJirhﬁqf ’"Qﬁj

011 sprays are-known-to reduce&nonpcrslstcnt~vlrus lncidenceA(l, 7, 15,

19). However effective results found were not consistent (8, 15, 21) and

are dependent on many variables (21) including the pressure and volume of

the spray, which is

expenslve to apply and weather factors (23) which are

impossible to control. 01l efficiency In our work was also low (37%

protcction)gFlg. 1)

((Av ffa /l.o'

and might be explalued by the relatlive low concentration
7 cﬁ“ﬂnfk /2 ﬁk,1uﬁ' 7£{¥b1’c4w4504nulaﬁ~o 6}1&- e

used (1%b\and by our simple knapsack sprayer where volume and pressure were

not adequate. Mowever under the same conditions, addition of whitewash to

oil increased its protective efficiency (70% protection) which was

signiflcantly higher than 0il and than whltewash alone. It appears we

obtain in the mixture an additive effect (Fig. 1) suggesting that whitewash

do

and oil te protect agalnst viruses by different mechanisms. Unfortunately,

this mixture caused

the most damage to plants. Work is in progress to

determine the actual effect on ylelds, define optimum spray concentrationg..

and timing and desired plant densities. 1f the damaging effect can be

controlled, whitewash and oil mixtures are a promising alternative to

insecticides and could reduce the percentage of oil needed (8, 9), thus

reducing oll’s direc

th ara)

il (9, 15), and impo

insecticides

t dum.;,e. This is cruclal to crops easily damaged by
2_Ganol climala(2%)

rtant| to growers of organic products who cannot use

oMar %
Mror?‘

0(.Q~M\



. The effect ;f the combinations of whitewash (Yalbin) and insecticides
seems to depend on the type of the Insecticlde used. The protective
efficlency of the mixture of whitewash (10%) and a pyrethroid (Talstar 0.1)
was significantly higher (56% protection) than the whitewash alone (40%
protection), though the insecticide itself at the same concentration did not
exhibit any significant protection (Table 1). Addition of a carbamate
(Pirimor 0.1%) resulted in an opposite éffect--cunceling the initial
protection of the whitewash. This effect is not yet understood but it is
reasonable to assume that it has to be relate@ toAé:kferent.modes of action
of these insecticides qn-aphids. Common insecticides like Pirimor, are

ir d.gohny
presumably increasing aphids activity during the sprey time (7), while
pterBiohebirds.
pyrethroids causc repellency (15) rapid knockdown and paralysis of aphids

(3, 15, 18).
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Table 1. -Wiral-—infection transformed for multiple infections! in the different treatments at the
2

final assessment®. Data are the means of the total replications in the experiment.
Yalbin + Yalbin + Yalbin

Exp. Rep. Date _ Control Yalbin Toven Pirimor Talstar Pirimor Talstar Virol + Virol
1 A 8/10/83 15 a 9 ab 9 ab 14 a ' 11 a 5b
2 6 4/24/34 19 a 9 be 17 a 21 a 11 b 7c
3 4 9/3/85 58 a 40b 420 33 be 43 b 25 ¢
4 5 3/15/87 73 ab 53 b 51 b 31 ¢ 87 a 60 ab

5 6 4/10/88 33 a 21 b 29 ab 15 ¢ 30 a 26 ab

6 5 5/5/90 39 a 22 b 16 be 36a 195b 1l ¢

Data with different letters are significantly different (P < 0.05), as—ena&yzed—by¥mu}tipie—anaiysis-
£ fanc . ) by the B , 1eip
1Transformed according to Gregory, 1948 (6).

2When first fruits were 2-5 cm in diameter.
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Figure 1, Protection efficlency” against viral infection® in pepper plants
sprayed weekly with the different compounds.

Data are the mean of the total 6 experiments.
1 Efficlency Is expressed in percent protection
% _infected in_ treatment
100 {1-
$ Infected in control

2 As found in the final virus incldence assessment (crop development stage

of fruits 2-5 em in diameter).



ANALISE DAS CAPTURAS DE AFIDEOS EM ENSAIO DE PIMENTOS EM PEGOES*
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Abstract

We analyse the aphid catches and virus incidence in pepper trial where
whitewash sprays, mineral oil sprays and coarse white net were applied.

The 3802 trapped specimens belong to, at least, 71 species and five of
them are indicated for the first time to Portugal, )

When compared with control covers of white net reduced landing aphids
and protected the peppers from potato virus Y (PVY) to 100%. The white- .
wash sprays were less efficient for the PVY than white net (77.37), and
had graetest aphid catches. The mineral oil sprays did not affect the
aphid catches but provided & percent protection of 2 ,2%,

Resumo

Analisam-gse as capturas de afideos e a percentgem de virus em ensaio
de pimentos onde foram aplicados branqueadores, oleo mineral e rede bran-
ca. Durante os 85 dias em estudo foram capturados 3802 afideos pertencen-
tes a, pelo menos, 71 espécies das quais cinco sao pela primeira vez ci-
tadas para Portugal.

A rede conferiu 1007 de protecgao em relagao ao virus Y, sendo a moda~
lidade que capturou significativamente menos afideos. Os tratamentos sema-
nais com branqueador reduziram a incidéncia de virus mas aumentaram o ni-
mero de afideos (nao significativo). O Sleo mineral parece nao ter inter-
ferido cnm as capturas mas conferiu 39,27 de protecgdo.

1. Introducao

Com o objectivo de reduzir a incidéncia de virus transmissiveis por
afideos nacg culturas, tem sido experimentados diferentes métodos, como a
pulverizagao com dleos minerais (Bradley, Wade & Wood, 1962; Loebenstein,
Alper & Levy, 1970), cobertura das culturas com rede de malha larga
(Cohen, 1981; Marco, 1981) » mais recentemente a pulverizagao de plantas
com branqueador (Marco, 1985), Tambem em Portugal foram ja ensaiadas, na
cultura da batateira, as técnicas da pulverizagao com oleo mineral e da
cobertura com rede branca, sendo esta, no entanto, diferente da agora ex-
perimentada (Vieira, 1589).

No ambito do projecto C7-056 "Control of Insect-transmitted viruses
utilizing insect's response to color and contact stimuli" mantido com o
Volcani Center atraves do US-Israel Cooperative Development Research, foi
instaladu um ensaio de pimentos onde foram aplicadas as técnicas acima re-
ferenciadas, .

* Trabalho financiado pela Agéncia dos Estados Unidos pare o Desenvol-
vimento Internacional (USAID) através do projecto C7-056,



2. Material e métodos . .
0 ensalo fol instalado no Posto Experimental de Pegoes, da Direcgao

Reglonal de Agricultura do Ribatejo e Oeste, utilizando a variedade de
pimento Florida Vr/2, e decorreu entre l4 de Maio e 17 de Setembro de

1989,
Instalaram-se 20 talhoes dispostos em blocos casualizados de 4 modali-

dades e 5 repetigoes, Para cada uma das trés linhas do talh@o foram trans-.

plantadas 10 plantas desenvolvidas prevismente em viveiro protegido de in-
sectos, A distancia entre plantas na linha foi de 40 cm, tendo a entre-
-linha 80 cm. :

Aplicagao das moda.idades: -

Branqueador - Tratamentos temanais com pulverizagao das plantas com
uma suspensao de caulino a 5% nos primeiros nove tratamentos e a 10% nos

restantes dez, _ -
Oleo mineral - Tratamentos semanais com 0leo de verao a 0,5%, nos pri-

meiros nove tratamentos e os outros dez a 1%.

Rede - Sobre cada linha de pimentos foi colocada rede branca de malha
larga (PEME/PEM 46 C 00 - Quimigal) sobre suportes de PVC, formando um
tunel com cérca de 70 cm de altura. A cobertura foi colocada imediatamen-
te apos a plantagao, mantendo-se até final do ensaio.

Testemunha - Sem qualquer tratamento.

Populagoes de afideos - Os afideos alados foram capturados atraves de
armadilhas amarelas de agua colocadas no centro de cada talhao.Nos talhdes
com rede estas armadilhas ficaram colocadas sob a mesma, tendo sido insta-
lada outra armadilha scbre a rede., As capturas eram levantadas semanalmen-
te, e todos os afideos foram identificados.

Virus - Os virus foram contabilizados através da analise visual de sin-
tomas, tendo sido identificado apcnas o Virus Y da Bacateira. A identifi-
cacao do virus foi realizada através da observacio em microscopio electro-
nico e por inoculagao em plantas indicadores herbaceas (C. Sequeira, comu-
nicagdo pessoal).

Estat{stica - Os resultados ‘oram analizados atraves do teate-t, uti-
lizando no caso das capturas, cs dados transformados pela expressao:.

nY afideos. :

3. Resultados

Apesar do ensaio ter sido concluido em 14 de Setembro, os resultados
que se aprasentam dizem respeito apenas até ao dia 10 de Agosto, por quan-
to uma doenga cuja etiologia nao foi possivel esclarecer, afectava aquela
data 417 das plantas, pelo que os talhoes com mais de 50% de plantas mor-
tas foram abandonados.

Capturas de afideos - Da analise dus capturas de afideos referentes aos
85 dias verifica-sg que foram capturados 3802 afideos distribuidos por,
pelo menos, 71 especies.

A lista de afideos capturados bem como o quantitativo relativo a cada
especie e apresentada seguidamente: )
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Brachycaudus cardul...... Vv e 11 Rhopaloalphun Insertur....ovvvivevaninnn
Brachycaudus helichrysl.....vvvi.t, Cerrees 1 * Rhopalosiphun saldis....... . 10
Brachycaudus prunfeola........ovvvviinns 3l Rhopaloaliphun nyaphasae,............. e dl
Brachycaudus rumexjcolens............... 134 Rhopalosiphus padl............ Crreeieie N
Brachycaudus 8p. ...ovvviriiiiiiiiiiiinns 1 Rhopalosiphus rufiabdoainalis......... .. 186
Brachycolus cucuball...ocoviiiiiiiininens 2 Schizaphis graslnun.....oovviviiniennnnnns 1
Brevicoryne brasslcae,....oooivervirnnese 14 Sitobion avense........... Ceerreesariians i9
Capitophorus elaeagnl...........\v0s veres B Sitoblon fragariae.......ccivviiniiinnn, i
Capitophorus hippophaes.......covvvvus 1 Saynthurodes bobas.......ovvevuvninineinns |
Cavariella negopodii........ eeeirrriens 11 . Tetraneura caerulescent....ooovvvueeierns |
Cavarlells thaobaldl.......cooovvvvevinnn, 3 Tetraneura ulnf...o.ooinnvinnns Ceereriines §
Chaetosiphella sp. ......ovveveiennn verees ) Thecablus affinls...... Crieverees Cererrees §
Chondrilloblun blatbayl......coovvvvnnnen, 3 Thelaxes suberl....... vereeens N b |
Dysaphis esdels.....ovvvvvvnniinens veerans k) Therfoaphis trifolil......... PR 1.
Dysaphis plantsgines...... Crerriers e ] Uroleucon aeneun.........cevves ceveerereees b
Dysaphie 8p. +vvvvvvviiviiinnnninens veers 89 Uroleucon caspanulae........ P 1
Buceraszia elegans.......covviivieiveerees 3 Uroleucon chondrlilae..... Cerererenrerrets 9
Bayhuretls atripllele........... R X Oroleucon JACEAB....vvvvveerrrrsroorirenns §
Boplocaliis pletus.......ovvvvvvvennn vennn | Uroleucon pleridis......... Cerrrieerieiie §
Ryadaphle cordandrl......oovvvviiiins veen | Uroleucon sonchi..... e evreveniseauirrane 1
Byalopterus proaf.......covvevivvinnnnns 01 Uroleucon 8p. +evvvnvsraness R |
Byperonysus lactucse.....ovvvvevenenss S | ]  Wahlgrenledla arbutl..oovviiiineiinniinnnn 1
Byperomyzus 9. .oovvvvvevvnnnnnns, veveeen 8 Dealeltos...... P |
Lipaphls eryelod...coovvivvvniiireninnns, U

Kacroslphe-lella abrotan)........... veens 15

Nacrosiphoniella tapuskse............. oo 18 T0TAL......... crrirneneanes 3002

A espécie mais capturada foi 4. spiraedola representando 30,7% d
::%é s;guida'dgdﬁp@zs spp. com 8,7Z'e H., pruni com 7,9%. As espéciesonoterri-
c 92’ . rgfia ominalis e A; oéraccivora representam respectivamente 7,2%

b& e 4,6% do total. As especies consi leradas vectoras :do virus Y - A' fh: :
e, M. euphorbiae e M, persicae representam 4,27, 3,47 e 2,67 res ectiv t
corr;sp??dendo na globalidade a 10,27, ' P amentes

. Na figura 1 representam=-se graficamente as medi iari
afideos e de M, persioae por armadilha e por ;o::fiszd:farlas de capturas de

v
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Figura 1 - Medias didrias de capturas de afidecs e de M, pereicas por
armadilha e por modalidade.

A analise da figura 1 mostra que as diferengas de capturas de afideos e
de M. persicae na modalidade branqueador sao minimas em relacao & testemu-
nha, nao havendo diferencas significativas entre elas (p<0,05). Embora a
modalidade 6leo tenha capturado menor numero de afideos e de M. persioae
que a testemunha as diferengas tambem nao foram significativas. Com as re-
des houve um nitido decréscimo das capturas (mesmo considerando as armadi-
lhas fora da rede) diferenga essa .que & estatisticamente significativa
(p g 0,05).

No dia 10 de Arosto foram contabilizadas as plantas com sintomas de vi-
rus, tendo sido calerlada a percentagem de protecgao conferida por cada uma
das modalidades a pzrctir da formula utilizada por Marco (1986):

% infecgao no tratamento x 100

% Protecgao = 100 T T T e e e e
%2 infecgao na testemunha

Quadro 1 ~ Percentagem de virus Y e de profécgﬁo

Modalidade % virus %. protecgao
Branqueador 6,4 77,3

Oleo 17,0 39,7

Rede 0,0 100,0
Testemunha 28,2

Em relagao a produgao nao sao apresentados elementos pois a morte pre-
matura das plantas tornou impossivel a analise das produgoes., Indica-se,
no entanto, no quadro 2 o peso médio dos frutos colhidos na linha central
de cada talhao,



Quadro 2 - Peso medio dos frutos datlinha central

Modalidade N? plantas N® frutos Peso medio
Branqueador 42 260 66,7
Oleo 40 319 63,2
Pede 43 255 52,8
Tes temunha 42 274 50,3

Nao foram encontradas diferengas significativas (pg¢ 0,05) nos pesos
medios dos frutos nas diferer."es modalidades,

4. Discussao _

As pulverizagoes semanais com branqueador ‘nao provocaram uma diminuigao
das capturas de afideos, sendo mesmo a modalidade que capturou maior nime-
ro destes insectos, embcra ge tenha verificado um decrescimo das capturas
de A, spiraecola (menos 19%) tal como foi observado por Ben-Joseph & Fraen-
kel (1983) e Marco (1986). P, terricola parece ter gido atraido pelo bran-
queador (mais 372). Apesar do maior nimero de capturas, incluindo as espe-
cies vectoras do virus se ter verificado nesta modalidade (123), ela con-
feriu um elevado grau de protecgdo, o que podera estar relacionado com a
possivel interferencia no processo de aquisigao e inoculagao do virus,

0 Gleo de verdo ndo parece ter exercido grande acgao sobre os afideos
revelando no entanto um certo grau de protecgao,

A cobertura com rede revelou-se muito eficaz quer em termos de repelén-
cia de afideos quer em termos de protecgao da cultura.

Entre as especies de afideos capturadas Chodrillobiun blattnyi, Maoro-
siphoriella tapuskae, Pleotrichophorus filaginis, Uroleucon. aenewne Uro-
leuocon campanulae sdao pela primeira vez citadas para Portugal.

Chondrillobium blattnyi vive sobre Chondrilla juncea e & conhecido da
regido euro-asiatica.

Maorosiphoniella tapuskae & uma espécie holarctica, que vive em Compos=~
tas Tubulifloras principalmente Antemideas, Em territorioportugués era ja
conhecida da Ilha de Porto Santo (Ilharco, 1973).

Fleotrichophorus filaginis vive sobre espécies dos generos Gnaphaliwn
e Filago, sendo conhecido da Europa ocidental. B novo para a Peninsula Ibe-
rica,

Uroleucon aenewn, inicialmente considerada como uma subespecie de U.
Jaceae. B uma especie europeia, cujos hospedeiros sao Compostas do generos
Carduus, Cirsiwm e Carthamus;

Uroleucon campanulae vive em Campanuldceas dos géneros Campanula e Ja-
8tone. £ uma especie europeia.
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VIRUS TRANSHITIDOS POR AFIDEOS: MEIOS DE LUTA
NA SUA PREVENGAO

MARIA MARGARIDA VIEIRA

Departamento de Entomologia, Estaclo Agronbmica Nacional
© 2780 Qeiras, Portugal .

ABSTRACT

In this study we tried different kinds of techniques to
prevent the infection of seed-potato, pepper and tohacco
crope, by aphid transmitted viruees, euch as avoiding the
peak flighte of vectors, the use of mineral olils and
whitewash spraye and net covers.

The results of aphid cathes and the incidence of virue
infection are mentioned and the used control methods a&are

diecuesed.

RESUMO

Com o efeito de prevenir a transmiessfo de virus por
afideoe &s culturas de batata-semente, pimentos e tabaco,
diferentee técnicas tals como a fuga aoe vectores, &
utilizaglo de redes sobre ae culturas, pulverizagdes con
&leo mineral e pulverlzagbes com branqueador, té€m sido por
née enealadas.

Apresentam-se o8 resultados das capturas de afidecs e
da incidéncia de viroses nestes ensalos e anallisam-8e 06
efeltos destes melos de luta.

INTRODUGARO

O virue tranemitidos por afidecs podem causar elevadas
perdas nas culturas.

Na cultura da batateira verificam-se perdas de produglo
entre 50-70% quando 100% dae plantas ese encontram infecotadas
(Van der Zaag, 1982). A presenea de virus na cultura de
batata-gemente & particularmente importante, pois para
valores superiores a 10% de tubérculos infectados & impedida
a sua comerclalizaglo como eemente.

No tabaco, & inclidéncia de viroses pode provocar a
perda total da planta (Evaristo, 1981).

No pimento, o virus do mosaico do tabaco & © virus do
moealco dae cucurhitéiceas, ambos transmitidos por afideocs,
caugam importantee prejuizos (Gardé & Gardé, 1971).

Atendendo & aue, de modo geral, os pestlcldas néo
resolvem & situagdo relativa aos virus, podendo mesmo
agravi-la (Gabriel, Szulc & HWislocka, 1982) e aque o controlo



biolégico doe afideos também & dificil de ser conseguldo,
dada & baixa densidade porulacional de vectores necesglrlia
para infectar os campos de cultura, outros meios de luta tém
sido procurados. Entre eles destacamos & fuga aos vectores,
o uso de redes esobre a cultura, pulverizagbes com
branqueador e com 6leo mineral, técnicas estas,
experimentadse noutroe paises, com bons resultados.

Neste trabalho damos conta da nossa experiéncia com a
aplicaglo destas técnlicas, em batata, pimentos, e tabaco.

0 ensalo de batata foi realizado no Posto Experimental
de Pegdes, da Direcedo Regional de Agricultura do Ribatejo e
Qeste, e decorreu no ano de 1880; no periodo de 21 de Margo

a 19 de Junho. . .
Ensaios de pimentos realizaram-se nos anos de 1989 e

1990, decorrendo de 17 de Malo a 14 de Setembro e de 6 de
Junho a 29 de Agosto, respectivamente. Estes ensalos foram
.realizados no Posto Experimental de Pegdes.

0 ensaio de tabaco, realizado em 1888 na Quinta doe
Lamagals, Braga, contou com a colaborsclo da Direcclo
Regional de Agricultura de Entre-Douro e Minho, e decorreu
de 3 de Julho a 19 de Setembro.

Eete trabslho Tfol poseivel gragas ac projecto de
colaboraclo mantido com o Volcani Center, Israel, através da
US-Israel Cooperative Development Reeearch e finangliado rela
USAID.

MATERIAL E METODOS

Os ensaios constaram de talhdes de blocos casualizados
com & aplicaglo de diferentes modalidades.

0 uso de branaqueador (suspensfo de caulino a 10%) fol
experimentadoe nas trés culturas, sendo realizada uma
pulverizacho semanal.

A cobertura da cultura com rede de malha larga
(PEME/PEY 46 C 00) foi utilizada em batata e pimentos.

A pulverizagho das plantas com ©6leo mineral fol
experimentada em pimentos e tabaco, com uma aplicagho
gsemanal, na concentragfio de 1%,

No centro de cada talh8o fol colocada uma armadilha
amarela de Agua para captura de afideos, no sentlido de se
tentar relscionar ae capturas com & incidénclia de viroses.
No caso da batatelrs, para puara &além deste aspecto , as
armadilhas  forneciam indicagdes sobre a necessidade de
proceder & destrulgdo precoce da rama.

As armadilhas nontadas no campo de batata funclionaram
durante 63 dias.

0 periodo de Ffunclonamento das armadilhas nos ensalos
de pimentos fol de 85 e 84 dias em 1989 e 1990
respectivamente.

Na cultura do tabaco as armadilhas estiveram montadas
durante 78 dlas.



Em todos os ensalos as capturas das armadilhas eram
recolhidac semanalmente e de imediato anallisadas.

RESULTADOS
BATATA

Os resultados obtidos em termos de capturas e de
producdes por heotare constam nos Quadros I e II,
respectivamente. :

QUADRO I .
CAPTURAT

Afideos ' Mysus persloae
Modalidade M.d.a M.d.a.

----—_——_—_-—-—_-—-———-—-—_.—__-_—-...-—_—_——_—————--_-—-—-——

Branqueador 4,6
Rede 1,8 0,01
Testemunha 5,7

M.d.a. - Média di&ria por armadilha

A modalidade com rede capturou significativamente menos
afideos e M. parsicae que a testemunha (p<0,0b).

QUADRO II

PRODUGCAO
Modalidade Total(Kg/ha) Semente(Kg/ha)
Branqueador 16 182 13 946
Rede 19 010 16 083
Testemunha 17 703 16 123

Feita a anadlise estatistica ndo foram encontradas
diferencas signiiicativas entre modalidades quer na produgldo
total quer na de semnente (ps0,06).

Incidéneia de Viroses

A incidéncia de viroses fol avaliada por anélise visual
de sintomas no campo e em plantas desenvolvidas em estufa
(30 tubérculos/talhdo).

Na inepecclo realizada no campo antes da ocolheita nlo
fol detectada & ©vpresenca de virus em gualquer das
modalidades. A anélise visual das plantas desenvolvidas em



estufa conduziu aos seguintes resultados: Branqueador 0%,
Rede 0% e Testemunha 1,8%,

PIMENTOS

Os resultados das capturas nos ensalos de pimentos,
realizados em dois anos consecutivos constam no Quadro III.

QUADRO III

CAPTURAS
Afideoé M., parslcae

Modalidade M.d.a. M.d.a,

1989 1980 1989 1990
Branqueador 2,6 5,2 0,1 0,18
Oleo 2,2 6,b 0.08 0.2
Rede 1,4 2,3 0.01 0.01
Testemunha 2,7 6,6 0,09 0,13

- o - o ——— > - A " - - - - - - - e e . - -

As redes provocaram um nitido decréscimo das capturas
de afideos e de M. persicae, diferenga essa que &
slgnificativa (ps0,05).

Ndo Bse apresentam elementos sobre a produgldo, pois a
morte prematura de muitas plantas devido & presenga do fungo
Seclerotium rolfssl tornou impossivel a anélise das
produgdes. Refere-se, no entanto, o peso médic dos frutos da
linh&a central (Quadro 1Y),

QUADRO IV
PESO MEDIO DOS FRUTOS DA LINHA CENTRAL
(8) )

Modalidade 1889 1990
Branqueador 66,7 62,8
Oleo 63,2 . 66,6
Rede T 52,8 68,8
Testemunha 50,3 69,7

Ndo foram encontradas diferengas significativas entre
modalidades.



Incidéncia de Viroses

A incidéncia de viroses foi avaliada pela analise
visual de eintomas, no campo, cujos resultados constam no
Quadro V.

QUADRO V
PERCENTAGEM DE VIRUS
Modalidade 1898 1990
Branqueador 6,4% 1,5%
QOleo 17,0% 0,0%
Rede 0,0% : Q,0%
Testemunha 26,2% ’ 9, 5%

- - o~ T - . - - T - B " S 0 G = G . " = G S S S M G e G St S WP W S WD G P W S S b e G

¥ As plantas apresentavam sintomas muito ténues, tendo
apenas uma planta originado eintomas em plantas indicadoras.

TABACO

0s resultadoe referentes a 78 dias de capturas de
afideos o de M. persicae constam no Quadro VI, representando
as capturas de M. persicae 60,3% do total de afideos
capturados.

QUADRO VI
CAPTURAS
Afideos M. persicae
Modalidade m.d.a m.d.a.
Branqueador 46,5 29,2
Oleo 30,4 18,0
Testemunha 33,9 19,6

A modalidade com branqueador capturou signifi-
cativamente mails afideox e V. persicae.

A produgdo do tabaco fol avaliada em verde e apébs a
secagem (Quadro VII).:

QUADRO VII
PRODUGCAQ (Kg/ha)
Modalidade Verde Seco
Branqueador 22320 5072
Oleo 23208 6262
Testemanha 23929 6916
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Em termos de produglo nHo foram encontradas diferengas
slgnificativas entre modalidades.

A 1incidéncia de viroses fol avaliada pela anélise
visual de sintomas, efectuada antes da colheita, obtendo-ge
os seguintes resultados: Branqueador 88,6%, Oleo 71,8% e

Testemunha 86,6%.

DISCUSSAC

Das técnicas utilizadas nos ensalos ressalta a redugdo
significativa do numero de capturas de afideos e de M.
persicae no caso da ubilizaglo da rede, tanto em batcta como
em pimentos. Eesta reduclo do numero de vectores traduziu-se
numa proteceio total da cultura.

Como e©felto ‘secundario da rede na ocultura da batata
verificou-se um maior desenvolvimento vegetativo, o que se
traduziu num aumento (embora ndo sighificativo)‘da produglo,

No caso doe encaios de pimentoe verifica-se que nbko
houve uma diferen¢a acentuada nas capturas de M. persilcae,
nos dois anos consecutivos, nas restantes modallidades,
registando-se, no entanto, em 1988, percentagens de virus
muito guperiores. Eetxas diferencas poderdo estar
relecionadas com uma malor presenga no campo de fontes de
inéculo, ou com a presenga de uma estirpe de virus mais
infeccliosa, pole nesee ano, ag plantas apresentavam esintomas
mals aparentes, )

As pulverizagdes com &leo mineral revelaram reduzlda
efichcla em qualquer das culturas ensaladas.

0 brangueador, ao contrério de que se esperava, parece
ter atraido o #. rersicae, tendo induzido a um aumento das
capturas em todas as culturas. Estas foram
significativamente mals elevadas na cultura do tabaco, o que
se traduziu igualmente numa malor percentagem de virus nas
plantas deses modalidade., Contudo, ae diferencas
relativamente asoutas duas modalidades sldo muito reduzidas,
poie todo o campo &apresentou elevada percentagem de
incidénclila de viroses JA que a pressfo de infecqglo
(entendida segundo De Bokx, 1979) fol muito elevada, &0
longo do ciclo vegetato da cultura.

Nesta cultura héa ainda a registar o efeito prejudicial
do depdsito de caulino sobre as folhas, dificultando a sua
gecagem e impedindo o seu aproveitamento industrial.

Em resumo podemos concluir que nas nossas condigdes de
ensalo, o uso de branqueador se revelou contraproducente, e
que o uso de pulverizagdes com O6leo mineral também ndo
parece regolver o problemas das tranemisstes de virus. nhas
culturae. Ao contrério, a rede ao actuar como repelente de
afideos parece ser eficaz, conferindo elevada protecgldo as
culturae., Contudo, o een ugo parece-nos ter grandes
limitagdes devido aos seus elevados custos. Assim, antevemos
a sua aplicag8o, apenas gquando se pretenda produzir plantas
ieentaes de virus de culturas altamente rentavels



Face a eetes condiclonalismos, o método mails eficaz e
econbmico de produzir plantas 1isentas de virus serd a
procura & fuga aos vectores e as fontes de inéculo, pelo que
o conherinento das curvae de voo doe afideos vectores e dos
hospednuiros alternativos destes, & particularmente
importante.,

Para além dos conhecimentos adquiridos com estes
engalos, eles vieram maie uma vez confirmar a necessldade de
ge proceder a uma experimentaclo prévia de técnicas usadas
com bones reesnlbados nontras regides do globo, antes de serem
adoptadas no nospo Pails.
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