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Abstract: Studies on the relative toxicity of different bio-rational insecticides against second instar
larvae and adults of onion thrips, Thrips tabaci were carried out on Experimental Farm and in the labo-
ratory, Faculty of Agriculture, University of Suez Canal. Eight insecticides Dipel 2x, BioFly, Agrin,
BioGuard, Spinosad, Neemix, Mectin and Match were all evaluated for their relative toxicity towards
T. tabaci with recommended dose, half of recommended dose and quarter of recommended dose in
the laboratory and only recommended dose under field conditions. Spinosad was the most toxic
among the tested insecticides followed by Mectin, Match and Agrin when used against thrips adults.
The respective values of LC, of those insecticides were 0.048 cm/l, 0.070 cm/l, 0.079 cm/1 and 0.137 g/1.
Also, Spinosad was the most effective insecticide against second instar larvae followed descendingly
by: Agrin, Match and Dipel 2x. Toxicity index values at LC, level show such superior efficiency of
Spinosad (100%) when applied against adults and second instar larvae of onion thrips under labora-
tory conditions. All insecticides under field conditions caused reduction of infestations of thrips. For
the residual effect post application, all insecticides gave significant reductions in thrips numbers at
the 21 day post treatment except for: Agrin and Match. Spinosad, Mectin, Neemix and BioFly gave the
best control and continued to suppress thrips populations till 21 days after treatment. Spinosad was
non harmful and Dipel 2x, Agrin were slightly harmful, BioGuard was significantly harmful whereas
BioFly, Match and Mectin were very harmful to Orius albidipennis.
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INTRODUCTION

The onion thrips, Thrips tabaci Lindeman is an important pest of field and green-
house crops around the world (Tommasini and Maini 1995). In field cultures of onion
(Allium cepa L.) it is a serious pest as populations may be high particularly during hot,
dry weather (Kahrer 1990; Schade 1997).

Feeding by thrips can cause direct and indirect damage. Indirect damage arises
from feeding on parenchyma of leaves and subsequent reduction in photosynthetic
ability of the plant. Damaged areas become desiccated causing a silvery flecked ap-
pearance (Straub and Emmett 1992). Disease transmission is another form of indi-
rect damage. Feeding wounds caused by thrips enhance entry and development of
diseases by providing alternative penetration sites (McKenzie et al. 1993). Fungi can
either invade the damaged tissue or grow on the outer surface nourished by thrips
faecal deposits. Onion thrips are known vectors of viral and bacterial diseases (Lewis
1973). Heavy infestation leads to decreased quality as well as quantitative losses in
onion (Kendall and Capinera 1987; Vierbergen and Ester 2000).

Adults are the preferred target when using insecticides because they are easier
to hit than larvae with the mist sprayers and are also generally more sensitive to the
products. Chemicals as a sole approach to thrips control is becoming either less ef-
fective or less acceptable environmentally or by the public (Lewis 1997). In an IPM
programme, the use of pesticides remains necessary for two reasons. First, there are
a number of pests and diseases that cannot yet be controlled by their natural enemies.
Second, selective pesticides supplement biological control in case the predators or
parasites are temporarily unable to control the pest (van der Staay 1991).

The effect of chemical pesticides on natural enemies also depends on the type of
pesticide used. Broad spectrum insecticides adversely affect more natural enemies
than selective ones. The overall objective of this study was to evaluate some bio-ra-
tional insecticides against onion thrips and their natural enemy under laboratory and
field onion production conditions.

MATERIALS AND METHODS

Insect collection

Adults, second instar larvae of onion thrips, T. tabaci and its natural enemy Orius
albidipennis were collected using fine aspirators from an untreated onion field in Ex-
perimental Farm, Faculty of Agriculture, University of Suez Canal. In each aspirator
10 adults or larvae was collected into 5cm long transparent glass tubes and trans-
ported to the laboratory.

Insecticides tested

Commercial formulations of the following insecticides were tested against second
instar larvae and adults of onion thrips, T. tabaci and adults of O. albidipennis : Dipel 2x
(Bacillus thuringensis var. kurstaki 22000 IU/mg), BioFly (Beauvaria bessiana 100%, 30x10°
cell), Agrin (Bacillus thuringensis (Bt) 32000 IU/mg), BioGuard (B. thuringensis bacteria
30 million IU/g), Spinosad (spinosyns A and D, Saccharopolyspora spinosa, 0.24% SL),
Neemix (4.5% azadirachtin), Match (50% EC lufenuron), Mectin (Streptomyces aver-
mitilis, 80% avermectin Bla and 20% avermectin B1b).
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Table 1. Name and concentration of tested pesticides

Concentration dose
Name

full half quarter
Dipel 2x 0.5g/1 0.25g/1 0.125g/1
Agrin 0.75g/1 0.375g/1 0.187g/1
BioGuard 5g/l 2.5g/1 1.25¢g/1
BioFly 1.5cm/1 0.75cm/1 0.375cm/1
Match 0.4cm/1 0.2cm/1 0.1cm/1
Mectin 0.4cm/1 0.2cm/1 0.1cm/1
Neemix 1.25cm/1 0.625cm/1 0.312cm/1
Spinosad 0.5cm/1 0.25cm/1 0.125cm/1

Laboratory bioassay

Leek leaves disks (2cm diam.) were cut and dipped into the test solutions for
5 seconds with gentle agitation. They were allowed to surface-dry on a paper towel
and then placed into plastic Petri-dishes (5 cm diam.) containing moistened filter pa-
pers to avoid desiccation of leaves. Formulations of test compounds were prepared
in distilled water at a recommended dose, half of recommended dose and a quarter
of recommended dose. Match and mectin were tested at concentrations of 0.4, 0.2
and 0.1cm/l. Dipel 2 x was tested at concentrations of 0.5, 0.25 and 0.125g/l. Agrin
was tested at concentrations of 0.75, 0.375 and 0.187 g/1. BioGuard was tested at con-
centrations of 5, 2.5 and 1.25g/1. BioFly was tested at concentrations of 1.5, 0.75 and
0.375cm/l. Neemix was tested at concentrations of 1.25, 0.625 and 0.312cm/I and spi-
nosad was tested at concentrations of 0.5, 0.25 and 0.125cm/1 for adults or second
instar larvae of onion thrips, but we used only the recommended dose of previous
insecticides against the adults of O. albidipennis. Approximately 10 live adults or sec-
ond instar larvae were transferred with a camel hair brush into each dish. The lid of
each dish was ventilated by a hole (1.5cm in diam.) covered with a fine metal gauze.
Five dishes were used for each treatment. Number of dead adults and larvae in each
dish was recorded after 24 h of treatment (Hassan 1977).

Field bioassay

In the field study, onion plants grown on the Experimental Farm of Faculty of Ag-
riculture were utilized. The experiment was carried out as a randomized complete
block design consisting of four replicates. Each replicate contained 10 rows of onion
plants (15 x 10m square). The insecticide treatments included Dipel 2 x at 0.5g/1, Agrin
at 0.75g/l, BioGuard at 5g/1, BioFly at 1.5cm/l, Match at 0.4cm/l, Mectin at 0.4cm/l,
Neemix at 1.25cm/l and Spinosad at 0.5 cm/l. Insecticides were sprayed on the 24 April
2007. The total number of insects (adults and larvae) was recorded after 1, 3, 5,7, 9, 12,
15,17, 19 and 21 days after application on five selected plants of each replicate.
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Statistical analysis

Mortality rates in each insecticide concentrate were analyzed through ANOVA
(SAS Institute, 1999). If there were significant differences (p < 0.05), differences were
compared using FLSD test. A standard probit analysis was used to calculate LC,,
LC,, LC,, and slope of insects under test (SAS/STAT Institute 1999).

Methodology used in the evaluation of tested insecticides was mainly based on
Hassan’s (1977) publication on standardized techniques for testing field-effects of
chemicals on arthropods.

RESULTS AND DISCUSSION

The value of LC,s, LC s and LC, s were tabulated in Table 2 and 3 with the cor-
responding slope and toxicity index for each insecticides tested against adults and sec-
oned instar larvae of the onion thrips. The results of adults in Table 2 showed that Spi-
nosad was the most toxic among the tested insecticides followed by Mectin, Match and
Agrin. The respective values of LC,; of those insecticides were 0.048cm/l, 0.070cm/],
0.079cm/l and 0.137g/l, respectively. At the LC,, the descending order of toxicity
was similar, Spinosad (0.259 cm/1), Mectin (0.284 cm/1), Match (0.196 cm/l) and Agrin
(2.187 g/1). The toxicity index values show such superior efficiency of Spinosad at LC,
(100%) followed by Mectin (68.5%), Match (60.7%) and Agrin (35.0%). As for slope val-
ues, Agrin had the steepest toxicity line, whereas Match had the flattest one. Seal et al.
(2006) stated that the insecticide Chlorfenapyr was the most effective in reducing the
densities of S. dorsalis adults and larvae followed by Spinosad and Imidacloprid.

Table 2. The toxic effect of the bio-rational insecticides against adults of T. tabaci

. LC, LC, LC, TI
Insecticides Slope [95% CI}* [95% CI] [95% CI] [%]**
. X 0.043 0.136 0.790
Dipel 2x 3.92 (0.015-0.123) | (0.086-0.214) | (0.354-1.762) 352
. 0.022 0.137 2.187
Agrin 855 | (0.002-0299) | (0.050-0381) | (0.383-12.297) 350
) R 0.243 1.077 10.342 3.71
BioGuard 578 (0.042-1.404) | (0.524-2.213) | (3.152-33.933)
6.313
. 0.142 0.639
b )
BioFly 591 0040-0505) | (0419-0.975) | (1:250-3188) 7.51
0.043 0.079 0.196
b
Match 202 (0.023-0.081) | (0.055-0.113) | (0.148-0.259) 60.7
0.284
. 0.028 0.070
b |
Mectin 2.95 0010-0082) | (0040-0.125) | ©182-0.442) 68.5
. 0.045 0.142 0.813
b
Neemix 3.87 (0.001-0.224) | (0.052-0.390) | (0.492-1.345) 338
. 0.025 0.048 0.259
b
Spinosad 297 (0.006-0.104) | (0.018-0.130) | (0.175-0.376) 100

* confidence interval, ** toxicity index at LC,;

ag/l

b em/1
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Table 3. The toxic effect of the bio-rational insecticides against nymphs of T. tabaci

Insecticides Slope [95%/581]* [Q;ZSUCI] [9;’/SQOCI] Trer
Dipel 2x 3.26 (0.0(())4%(.)111) (0.03(')(1?)%149) (0.12&2—%?376) 166
Agrin ® 1679 (0.086?2%999) (o.ogi%?mm (0.2&93497) 360
BioGuard * 253 (0.1&31%?992) (0.5(()]£51?448) (1.992584%?043) 105
BioFly * 628 (0.08%?446) (0.1%2—?653) (0.852£99?880) 332
Match ® 2.58 (0.08 ;1%)%08 4) (0.0%(1%)?1 09) 0.1 %1—%?226) 1875
Mectin ® 227 (0,0%(11(1)%082) (0.0é)é(i?;iZZ) (0.1%2—%)[.1339) 1071
Neemix * 8.28 (0.0([))(')[3)&.3583) (0,0&(1?)%61 1) (0.4;1335043) 778
Spinosad ° 746 (0.086(13%414) (0.086(1%?739) (0.0241—%;.1354) 100

*confidence interval, ** toxicity index at LC,;
2 g/l
o

Data presented in Table 3 show that Spinosad (at LC,, LC, and LC, ) was the most
effective insecticide against second instar larvae followed descendingly by Agrin,
Match and Dipel 2x. Toxicity index values at LC, level show such superior efficiency
of Spinosad (100%) followed by Agrin (36.0%), Match (18.75%) and Dipel 2x (16.6%).
The slope values show that Agrin had the highest slope value (16.79) whereas Mec-
tin had the lowest slope value (2.26). Results indicated that the larval stage of onion
thrips was more susceptible to the tested bio-rational insecticides than the adult one.
Our data has been supported by Abbas and Eldakrowry (1988); Ali and Young (1996)
who observed that the susceptibility of Helicoverpa to both conventional and biologi-
cal insecticides tends to decline with increasing age and size.

Data presented in Figure 1 indicated that all insecticides under field conditions
caused reduction of infestations of thrips. The highest reduction was 100% in Biofly
after 3, 5 and 7 days, Mectin after 12, 15 and 17 days and Spinosad after 3, 5, 7 and 9
days after treatment. On the other hand, the lack of reduction of infestation was hoted
for Agrin and Match at 21st day after application.

At1,3,5,7,9,12,15, 17 and 19 days post treatment, all insecticides significantly
reduced thrips numbers below the untreated check (Table 4). (df = 4.32; F = 76.29;
p =0.0000 after 1 day, df =4.32; F =19.93; p = 0.0000 after 3 days, df =4.32; F = 105.10;
p =0.0000 after 5 days, df = 4.32; F = 125.34; p = 0.0000 after 7days, df = 4.32; F = 78.66;
p =0.0000 after 9 days, df =4.32; F = 49.34; p = 0.0000 after 12 days, df =4.32; F = 60.22;
p=0.0000 after 15 days, df = 4.32; F =32.38; p =0.0000 after 17 days, df =4.32; F =24.91;
p =0.0000 after 19 days, df = 4.32; F =31.17; p = 0.0000 after 21 days of treatment.
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Fig. 1. Effect of bio-rational insecticides on reduction of infestation of T. fabaci under field condition

Table 4. Effect of insecticides on thrips population in terminal leaves

Mean total thrips/leaf

Treatments

1 3 5 7 9 12 15 17 19 21%
Dipel 2x | 450 | 46c | 08de| 08c | “© |38bec| 78c | 5de | 92¢d | 1720
[0.5g/] cde
Agrin 2.6 15.4
075/ 214b | 94c [36cd | ldc |24cd| | 26d [96cd | 7 | 224a
BioGuard | 184 | 10 0y | 1081 | 68b | 54b | 40bc | 88b | 12bc | 0 | 141
[5g/1] bc cd
BioFly 22 10.6
(5 cml] 12e | Oe Oe Oc | i | 5bc [96bc| 7 [106d | 13c
Match 26 188 | 214
(0.4coml] 6d [28de| ‘P | 08c |34bc | 54b | 12b | 136b | o)
Mectin 2.8
(0. em] 54d | 56cd | 30 | l4c |02de| 0d | o0d 0f | 1.8e | 32e
Neemix 74d | 66cd | 48c | 22c |04de |12cd | 28d | 26ef | 26e | 32e
[1.25cm/1]
Spinosad 06e | Oe 0e 0c 0e | 2bc | 2d |52de| 58e | 8d
[0.5cm/1]
Untreated 33.1a | 25.0a | 30.0a | 242a 20 a 244 a 25a 26.7a | 21.3a 1:51

Means within columns, followed by the same letter are not significantly different
(ANOVA; LSD = 0.05)
* days after treatments

All insecticidal treatments gave significant reductions in thrips numbers at
21 days post treatment except for Agrin and Match. As well as, data indicated that Spi-
nosad, Mectin, Neemix and Biofly gave the best control and continued to give signifi-
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cant reduction in thrips populations till 21 days of treatment compared to the remain
insecticides and untreated check. Martin (2005) stated that if a threshold of 0.1 thrips
/plant from a 50 or 100 plant sample was exceeded then an application a cluster of
insecticide sprays should be used. Also the action threshold of 0.1 thrips/plant is much
lower than thresholds used overseas, e.g. three thrips/ onion leaf (Shelton et al. 1987),
one thrip/leaf (Edelson et al. 1989) and 4-15 thrips/plant depending on onion plant
growth stage (Bird et al. 2004).

Table 5. Differential toxicity of bio-rational insecticides in a laboratory bioassay to O. albidipennis

Treatments Rate % Mortality Toxicity category*
Dipel 2x 0.5g/1 39 slightly harmful
Agrin 0.75g/1 41 slightly harmful
BioGuard 5g/l 66 significantly harmful
BioFly 1.5cm/1 82 very harmful
Match 0.4cm/1 100 very harmful
Mectin 0.4cm/1 75 very harmful
Neemix 1.25cm/1 14 non harmful
Spinosad 0.5cm/1 11 non harmful
Control 0

*toxicity categories are based on those proposed by Hassan (1977)

Table 6. Mean numbers of O. albidipennis on onion before and after treatment with some bio-rational

insecticides
Mean number of O. albidipennis/leaf
Treatments Rate before spraying after spraying

Alive Alive Dead
Dipel 2x 0.5g/1 0.75 0.25bc 0.25 ab
Agrin 0.75g/1 1.00 0.50 abc 0.50 ab
BioGuard 5g/l 0.50 0.50 abc 0.25ab
BioFly 1.5cm/1 0.25 0.00 ¢ 0.75 ab
Match 0.4cm/1 0.50 0.00 ¢ 0.75 a
Mectin 0.4cm/1 1.00 0.50 abc 0.25 ab
Neemix 1.25cm/1 0.75 1.00 ab 0.25 ab
Spinosad 0.5cm/1 1.00 1.00 ab 0.00 b
Control 1.00 1.25a 0.00 b

Means within columns, followed by the same letter are not significantly different

(ANOVA; LSD = 0.05)

397
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Data presented in Table 5 show that Match, BioFly and Mectin caused higher mor-
tality of O. albidipennis adults equal to 100%, 82%, 75%, respectively and the toxicity
category was very harmful. Agrin was significantly harmful and caused 66% mortal-
ity, Dipel and Agrin could be classified as slightly harmful and caused 39% and 41%
mortality, respectively. Whereas, Spinosad and Neemix were non harmful and caused
11% and 14% mortality, respectively.

McCord et al. (2002) stated that the management system needs to be developed
for chilli thrips, Scirtothrips dorsalis that will take of advantage of natural enemies and
retard the development of insecticide resistance by rotational use of those insecticides
with different modes of action.

Data presented in Table 6 indicate that the bio-rational insecticide Spinosad had
the lowest negative effect on O. albidipennis (df = 4,32; F= 3.317; p= 0.0090 for live in-
sects and df = 4,32; F=1.777; p= 0.1258 for dead insects). Seal et al. (2006) studied the
comparative effectiveness of chemical insecticides against the chilli thrips, S. dorsalis
on pepper and their compatibility with natural enemies and they found that the imi-
dacloprid and cyhalothrin caused 100% mortality of Cryptolaemus adults, but abam-
ectin spared 33%, chlorfenapyr 50% and spinosad 67% of population.

CONCLUSIONS

The results of our study indicate that the effects of the bio-rational insecticides we
evaluated differed considerably in their age specific toxicity. The differences can be
attributed to different modes of action of the products and also to the developmental
stage of onion thrips, T. tabaci.

The best overall results were obtained with Spinosad, Mectin, Neemix and Biofly
provided excellent control through 21 day period at the recommended dose of 0.5 cm/],
0.4cm/l, 1.25cm/l and 1.5 cm/], respectively. The bio-rational insecticides look promis-
ing and could be alternative insecticides in the future for controlling onion thrips and
be safe at the same time for natural enemies.

REFERENCES

Abbas M.S., El-Dakroury M.S.1. 1988. Laboratory investigation on efficacy of polyhedrosis virus and
a viral pesticide on different larval instars of Heliothis armigera HBN. Agric. Res. Rev. 66: 47-53.

Ali A, Young S.Y. 1996. Activity of Bacillus thurigiensis BERLINER against different ages and stages of
Helicoverpa zea (Lepidoptera: Noctuidae) on cotton. J. Entomol. Sci. 31: 1-8.

Bird G., Bishop B., Grafius E., Hausbeck M., Lynnae J., Williams K., Pett W. 2004. Insect, diseases and
nematode control for commercial vegetables. Michigan State University Extension Bull. E-312
(web4.msue.msu.edu/veginfo/bulletins/E312/index.htm), March 2006: 81-82.

Edelson J.V., Cartwright B., Royer T.A. 1989. Economics of controlling onion thrips (Thysanoptera:
Thripidae) on onions with insecticides in south Texas. J. Econ. Entomol. 82 (2): 561-564.

Hassan S.A. 1977. Standardized techniques for testing side-effects of pesticides on beneficial arthro-
pods in the laboratory. Zeit. Pflanzenkrankh. Pflanzenschutz. 84: 158-163.

Kahrer A. 1990. Schadlinge im Zwiebelanbau. Der Pflanzenarzt 43 (3): 3-5.

Kendall D.M., Capinera J.L. 1987. Susceptibility of onion growth stages to onion thrips (Thysanop-
tera: Thripidae) damage and mechnical defoliation. Environ. Entomol. 16: 859-863.



www.czasopisma.pan.pl P@N www.journals.pan.pl
<D

Relative toxicity of some bio-rational insecticides to second instar larvae... 399

Lewis T. 1973. Thrips: Their Biology, Ecology and Economic Importance. Academic Press New York,
349 pp.

Lewis T. 1997. Thrips as Crop Pests. University Press. Cambridge, 740 pp.

Martin N. 2005. Thrips insecticide resistance management and prevention strategy. p. 78-89. In: “Pes-
ticide Resistance: Prevention and Management Strategies” (N. Martin , R. Beresford, K. Har-
rington, eds.). New Zealand Plant Protection Society Inc., Hastings, New Zealand.

McCord E., Price J.F., Nagle C.A. 2002. Pesticide mode of action codes to aid ornamentals grow-
ers in developing control programs to manage pest resistance. Proc. Fla. State Hort. Soc. 115:
130-133.

McKenzie C.L., Cartwright B., Miller M.E., Edelson L.V. 1993. Injury to onions by Thrips tabaci (Thy-
sanoptera: Thripidae) and its role in the development of purple blotch. Environ. Entomol. 22:
1266-1277.

SAS/STAT User’s Guide. 1999. 6.12 ed. Cary, NC, SAS Institute Inc.

Schade M. 1997. Biologische Bekampfung von Thripsen an Porree im Freiland. Gemuse 33: 172-175.

Seal D.R., Ciomperlik M., Richardsc M.L., Klassen W. 2006. Comparative effectiveness of chemical
insecticides against the chilli thrips, Scirtothrips dorsalis (Thysanoptera: Thripidae) on pepper
and their compatibility with natural enemies. Crop Protection 25: 949-955.

Shelton A.M., Nyrop J.P.,, North R.C., Petzoldt C., Foster R. 1987. Development and use of a dynam-
ic sequential sampling program for onion thrips, Thrips tabaci (Thysanoptera: Thripidae), on
onions. J. Econ. Entomol. 80 (5): 1051-1056.

Straub R.W., Emmett B. 1992. Pests of monocotyledon crops. p. 213-262 In: “Vegetable Crop Pests”
(R.G. McKinlay, ed.). Macmillan Press Ltd, Houndmills, 406 pp.

Tommasini M.G., Maini S. 1995. Frmkhiella occidentalis and other thrips harmful to vegetable and or-
namental crops in Europe. p. 1-42. In: “Biological Control of Thrips Pests” (J.C. van Lenteren,
A.J.M. Loomans, M.G. Tommasini, S. Maini, ]. Riudavets, eds.). Veeman Dmkkers, Wageningen,
201 pp.

van der Staay 1991. Side effects of pesticides on predatory mites. Med. Fac. Landbouww. Riksuniv.
Gent. 56: 355-358.

Vierbergen G., Ester A. 2000. Natural enemies and sex ratio of Thrips tabaci (Thysanoptera: Thripidae),
a major pest of Allium porrum in the Netherlands. Med. Fac. Landbouww. Univ. Gent 65 (2a):
335-342.

POLISH SUMMARY

WZGLEDNA TOKSYCZNOSC NIEKTORYCH BIORACJONALNYCH
INSEKTYCYDOW W STOSUNKU DO DRUGIEGO STADIUM LARWALNEGO
| DOROSLYCH OWADOW WCIORNASTKA TYTONIOWCA (THRIPS

TABACI LIND.) | JEGO NATURALNEGO WROGA ORIUS ALBIDIPENNIS

W WAUNKACH LABORATORYJNYCH | POLOWYCH

Na farmie doswiadczalnej oraz w laboratorium Wydziatu Rolnictwa University
of Suez Canal przeprowadzono badania wzglednej toksycznosci niektérych bioracjo-
nalnych insektycyddéw w stosunku do drugiego stadium larwalnego i dorostych owa-
déw wciornastka tytoniowca (Thrips tabaci Lind.). Oceniono pod tym wzgledem osiem
insektycyddw: Dipel 2x, BioFly, Agrin, BioGuard, Spinosad, Neemix, Mectin i Match
w dawkach zalecanych, zmniejszonych o potowe i zredukowanych do % w warun-
kach laboratoryjnych, natomiast w polowych tylko w dawkach zalecanych. Spino-
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sad okazal si¢ najbardziej toksyczny w stosunku do dorostych owadéw wciornastka
sposrod testowanych insektycyddw przed Mectin, Match i Agrin. Wartosci LC,; dla
tych insektycyddéw wynosity odpowiednio 0,048 cm/l, 0,070 cm/lL, 0,079 cm/11 0,137 g/1.
Réwniez i dla drugiego stadium larwalnego Spinosad okazat si¢ najbardziej skuteczny
wyprzedzajac w kolejnosci Agrin, Match i Dipel 2x. Wartosci indekséw toksycznosci
na poziomie LC, wykazaly stuprocentowa skutecznos¢ Spinosad przeciwko owadom
dorostym weciornastka tytoniowca ijego larwom w drugim stadium po zastosowa-
niu w laboratorium. W warunkach polowych wszystkie insektycydy powodowaty
zmniejszenie zasiedlenia cebuli przez owady. Oprocz Agrin i Match wszystkie insek-
tycydy wykazaty znaczna redukgje liczby wciornastka 21. dnia po aplikagji. Spinosad,
Mectin, Neemix i BioFly powodowaly najwigksze ograniczenia populacji owada do
21 dni po zabiegu. Spinosad nie byl szkodliwy a Dipel 2x i Agrin niezbyt szkodliwe
dla Orius albidipennis. BioGuard wykazywat w stosunku do niego znaczna szkodli-
wos¢, podczas gdy BioFly, Match i Mectin okazaty sie bardzo szkodliwe.



