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ABSTRACT

The efficiency of eight compounds representing different chemicat groups
was evaluated against the citrus leafminer P. citrelia larval population on navel orange
trees. At the recommended rates, the tested compounds suppressed the level of
infastation to different degrees according to the nature of the compound, the rate of
use and the time elapsed after spraying.

As an average of the two sprays, three weeks each, A cyhalothrin, as a
potent pyrethroid, was the most effective compound giving 73.7% reduction, followed
by the” mixture of abamectin + Kz-oil (71.5%) and then chlorpyrifos methyl (59.0%).
This effective group was considered as the first category of the tested compounds.

The second category includes; Kz-oil, pyriproxifen + Kz-oil and azatin. They
displayed moderate effects amounted to 47 , 44.7 and 43.0% reduction in infestation
through the two sprays, respectively. The remaining products (pymetrozine and bio-
dux) may be regarded as ineffective in reducing the leafminer incidence under the
prevailing experimental conditions.

The bioresidual activity of the tested compounds, even with the potent pyrethroid, did
not exceed more than two weeks (for the best cases). Thus, the frequent application
would be necessary, particularly when non traditional compounds were used.

The efficiency of the treatments was evaluated by visual estimation of infested or non-
infested leaves, intensity of larval infestation and the larval vitality.

The present results clarify that assessment of the test compound using a certain
criterion does not conflict with other criteria. Despite of offering more accurate and
reliable data by the last two criteria, the order of insecticidal efficacy by using the three
tested criteria seems to be afmost similar.

INTRODUCTION

The citrus leafminer Phyllocnistis citrefla Staint (Lepidoptera:
Gracillariidae) has been recorded as an important pest of citrus in India by
Pandey and Pandey (1964) in Sudan and Yemen by Ba-Angood (1977) in
Australia by Beatlie (1989) in Canada and the United States by Knapp, ef al,
1994 and many other countries.

it was first observed in some citrus orchards in Sharkla governorate,
Egypt, in 1994, then rapidly spread to threaten in many nurseries and
orchards throughout the country (Abdel-Aziz, 1995 and Korashy, 1998).

The leafminer injury to the plant can be manifested through reduction of the
leaf surface area responsible for the photosynthetic activity. it prevents newly
emerged leaves from fully expanding, causing leaves to be curly, twisted and
eventuaily necrotic (Knapp, ef al, 1995). In South Florida, P. citrella leaf



Abdalia, E. F. et al.

damage > 25% in lime frees reduces flower production and yield and
increases leaf abscission (Hunsberger, ef al., 1996).

Four species of indigenous parasitoids are recently identified. In the
meantime, an applicable biological control programme is not yet, well
developed. Many growers allover the world have relied on chemical control of
P. citrella to reduce its population (Vaiand et al., 1992 and Rae et al., 1996).

The present work aimed to evaluate the potency of certain candidate
compounds alone or mixed with mineral oil against citrus leafminer infestation
‘using three different criteria of assessment.

MATERIALS AND METHODS

An orchard about 2 feddans of Nave! orange Citrus sinensis (Limn.}
at Shebein el-Kanater regions (Kalyoubia Governorates) was chosen for
these experiments. The trees, about 15 year old, were naturally infested with
the citrus leafminer and they did not receive any insecticidal treatments
throughouts the last two years. A randomized block design was used where;
each chemical treatment was carried out on 9 trees (representing 3
replicates, 3 trees for each). The other trees were left as borders between
treatments.

Eight compounds representing different insecticide groups were used:
' 1.Pyriproxyfen: (admiral) an insect growth regulator 10% E.C.
2.Azatin: Botanical insecticide (Azadirachtin 3% E.C).
3.Lamdacyhalothrin: {Icon) Pyrethroid insecticide 2.5% E.C.
4 Abamactin: (Vertemic) Naturally derived insecticide produced

by sqil microorganism 1.8% E.C.

5.K.z.oil: {Petroleum oil) 98.5% E.C.

6.Chlorpyrifos-methyi: (Reldan) Organophosphorous
insecticide 50% E.C.

7.Pymetrozine: (Chess) A new type of insecticide having
pyridine azomethrine group. 25% W.P.

8.Bio-Dux: Synthetic oil containing 15% potassium oleate.

Two sprays were done at May 29 and August 14, 1999,

Each chemical was applied at two rates; the first was recommended
by the ministry of Agric. or by the manufacturer, while the second lower rate
amounted to 2/3 of the recommended rate as shown in the tables.

Spraying was accomplished by means of a motor sprayer with a 120 liters
tank capacity as a foliar treatment, at a rate of 6.0 litres of spray liquidftree to
ensure complete coverage all parts of the tree.

Sampies of 7-8 cm length twigs were randomly collected from the
canopy periphery of the tree (sites of oviposition). Five twigs were collected
from each replicate (3 trees), kept in paper bag, transferred to the laboratory
for examination. -

Samples for pretreatment counts were taken immediately before
spraying whereas- those for post treatment counts were taken 1,2 and 3
weeks after application according to the method of Rezk ef al. (1996).
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The efficiency of the treatments ~n leafminer population was
evaluated by three different criteria as follows:
(a) visual estimation of infested or non-infested leaflet in each sample
_ collected throughout the first and second sprays. The percent of
infestation was calculated based on the number of infested leaves in
relation to the total number of leaves in the sample. The reduction percent
in infestation was calculated using Hendrson and Tilton equation (1955).
(b} Fifty new leaves were randomly collected after the first spray, where the
number of mines (larvae) per leal was recorded. The intensity of larval
infestation was evaluated based on score rating as the number of mines
(0,1,2,3,4, or 5) in each leaflet of the sample. The infestation percent was then
calculated using Townsed-Heuberger formula (1981) as follows:

Sum{n.v.) %100

% infestation =
IN

Where:

n= Number of leaflet in each category.

v = Category value (no. of mines in a given leaflet).

| = Highest category value.

N = Total number of leaflet in the sample.

The reduction percent in infestation was calculated in comparison to
the untreated control values.

{c) The larval vitality: Twig samples ware collected in the fisld from each
treatment, at a given time after the first spray, where the infested leaves
only were considered. The larval tunnels were peeled off and examined
for alive larvae under a disecting microscope. The number of alive larvae
was recorded and the percent of larval survival was calculated in relation
to the total numbers of larvae in each sample.

All the data were analyzed by the analysis of variance (ANOVA) and

Duncan multiple range test (Snedecor, 1970).

RESULTS AND DISCUSSION

Effect of the tested compounds on leafminer infestation:

The percent of infested leaves and percent of reduction in infestation
with citrus leafminer are presented in Tables 1 and 2, respectively.

The results showed that the infestation percent of navel leaves by P.
citrella, before any insecticidal treatment, ranged from 31.3 to 54.0%. The
chemical treatments were able to suppress the levels of infestation to
different degrees in comparison to that of untreated control. The suppression,
however, greatly varied according to the nature of the tested compound, the
rate of use and the time elapsed after spraying.
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Table (1): Percent of infested leaves with the citrus leafminer, Phyllocnistis citrella Staint. before and after
treatment with the tested compounds.

% infestation at weeks after spraying
Treatment _Rate(;f) use ™y ray at May,29 2™ spray at Augyst 14 o;:;ﬂ'
Pre 1 2 3 Avg. Pre 1 2 3 Avg.
Pyriproxyfen | 0.05+0.3 | 513 | 393 | 480 | 54.0 471 873 | 527 | 580 | 78.7 | 63.1 [551 de
HKZ oll 0.04+0.2 | 527 | 49.3 | 53.3 ] 50.7 51,1 80.7 | 64.0 | 683 | 820 | 71.6 |61.4 eof
Azatin 0.08 540 | 453 | 507 | 533 499 | 913 ) 600 | 69.3 | 740 | 67.8 |58.9 def
_ 0.06 533 | 487 | 547 | 61.3 549 | 900 J 633 | 827 ) 78.0 | 747 |64.8 ¢
A-Cyhalothrin 0.04 473 147 | 187 | 1.3 182 | 807 | 187 | 307 | 413 | 302 [242 a
0.03 453 313 | 333 | 347 33.1 753 | 453 | 687 [ 647 | 58.9 K6.0 be
[Abamectin 0.03+0.3 | 43.3 160 [ 173 [ 19.3 175 | 853 { 24.7 327 [ 480 | 351 (283 a
+KZ oll 0.0240.2 { 453 | 273 [ 293 { 313 293 | 86.7 { 573 | 56.7 { 640 | 59.3 M43 be
ol 1.5 453 | 327 | 347 { 373 340 | 753 | 353 | 473 | 833 | 553 H5.1 bc
1.0 40.7 | 340 | 507 | 533 460 | 787 | 503 | 68.0 | 920 | 70.1 |58.1 def]
hlorpyrifos- 0.13 467 | 220 | 233 | 263 249 | 800 [ 333 [ 420 | 733 | 495 {372 b
ethyl 0.08 347 31.3 333 | 46.7 37.1 933 | 420 69.3 83.3 | 649 [51.0 cdl
0.06 313 | 333 | 427 | 387 382 | 807 | 720 | 720 | 867 | 76.9 [57.6 def
Pymatrozine 0.04 327 | 407 | 453 | 527 | 462 | 867 | 800 | 773 | 940 | 838 |650 ¢
1Bio-Dux 5.0 40.7 503 | 727 | 613 644 | 847 | 773 | 773 | 933 | 826 (735 ¢
3.4 303 | 673 | 760 ! 753 729 | 853 | 86.0 | 747 | 92.0 | 842 |786 g
Control - 40.7 | 693 | 84.7 | 89.3 81.1 833 | 873 | 920 | 973 | 922 [86.7 h
L.S.D. at 0.05 114 9.4 9.8 7.6 5.2 16.8 | 20.4 266 | 202 | 128 6.8

Means with the same letter are not slgnﬁ"l?anﬂy different.
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Table (2): Percent reduction in infestation of citrus leafminer, Phyllocnistis citrella Staint. after spraying with
certain insecticides on navel orange trees . '

% Reduction in infestation at weeks after spraying

Treatment Rate .of 1" spray at May ,29 2" spray at August ,14 On\::::ll
use (%) 1 2 3 Avg. 1 2 3 Avg.
Pyriproxyfen 0.05+03 55.1 55.1 520 54.4 424 39.8 228 | 350 437
+KZ ol 0.04+0.2 45.0 51.5 56.1 50.9 24.3 229 13.0 | 20.1 355
Azatin 0.08 50.8 54.9 55.0 53.6 373 313 306 | 331 434
0.06 46.5 50.7 476 483 32.9 16.8 258 ] 252 36.8
A ~Cyhalothrin 0.04 81.8 81.0 | 795 80.8 77.9 65.6 562 | 66.6 737
0.03 59.5 64.7 65.1 63.1 426 19.9 264 | 206 464
Abamectin 0.03+03 783 30.8 797 79.7 724 65.3 518 [632 715
+KZ oll 0.02+0.2 64.6 68.9 68.5 67.3 37.0 40.8 368 | 382 52.8
Kz ot 15 576 63.2 625 61.1 55.3 432 0.05 | 329 470,
1.0 51.0 40.2 40.1 43.8 39.0 218 00 | 203 32.1
Chiorpyrifos- - 0.13 72.3 76.1 714 73.2 60.3 525 216 | 448 59.0
methyt 0.08 47.1 53.9 38.6 46,5 57.1 32.8 236|378 422
: 0.06 5 349 436 389 231 270 170 | 221 30.5
Pymetrozine 0.04 26.9 33.5 26.5 290 12.0 19.3 0.07__ | 104 19.7
Blo-Dux 5.0 14.5 14.3 31.3 20.0 129 17.4 0.06 | 10.1 15.1
' 3.4 0.0 0.07 12.6 4.2 0.04 207 0.08_ | 68 5.6

pooz ‘nady ‘(¥) 62 “Alin eanosuep 198 “duby
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Out of eight treatments applied early in the season; -cyhalothrin at
0.04%, the mixture of abamectin + Kz-oil at 0.03 + 0.3% and chiorpyrifos
methyl at 0.13% significantly reduced the number of infested leaves to 80.8,
79.7, 73.2% reduction in infestation, respectively throughout the experimental
period (3 weeks), Table 2. .

Similar results were obtained for the second spray, where the
corresponding values were 66.6, 63.2 and 44.8% reduction were recorded
(Tables 1 and 2).

As an average of the two sprays. A-cyhalothrin as a potent pyrethroid
was the most effective compound giving 73.7% reduction, followed by the
mixture of abamectin + Kz-o0il (71.5%) and then chiorpyrifos methyl (59.0%).
This effective group was considered as the first category of the tested
compounds.

These results are in accordance with those of other investigators.
Pyrethroid insecticides such as fenvalerate, and permethrin proved to be
more efficient against P.citrella than the organophosphate insecticides
(Redke and Kandalkar, 1988, Bhatia and Johki, 1991 and Valand et &/, 1992).
Rezk et al.(1996) clarified that application of vertemic at 0.02% mixed with
2.0% mineral oil gave high contro! {85% reduction) against the citrus
leafminer population and its activity was also extended for up to 21 days post
treatment.

The other group of the tested compounds includes the three
treatments (Kz-oil, pyriproxifen + Kz-oil and a zatin). Application of K z-oil
alone at the recommended rate gave 47.0% reduction over the two sprays
{Table 2). Similarly, moderate effects were obtained after application of either
pyriproxifen + Kz-oil or the botanical insecticide azatin. This group of
treatments having intermediate activity was considered as the second
category of the tested compounds.

Tables 1 and 2 also showed that, pymetrozine was determined to be

the least effective while bio-dux may be regarded as ineffective in reducing
the leafminer incidence under the prevailing experimental conditions.
The rate of pesticide use is a crucial factor in plant protection where more
economic and safe rates are usually preferable. The results in Table 2
indicated that the decrease in the rate of the mienral oil Kz, for example, from
1.5 to 1.0% significantly lowered the potency from 47.0 to only 32.1%
(average of the two sprays). Thus, the recommended rate was necessary to
achieve suitable control of the leafminer. The pyrethroid A-cyhalothrin
applied at the reduced rate (0.03%) caused 27.3% decrement of its potency
from 73.7 to 46.4%. The same trend of results was observed in most of the
other treatments indicating that the suggested lower rates rather, than the
recommended ones, do not provide adequate control against the leafminer
population..

The direct effects of the sprayed compounds and their residual
activity were also investigated. The resutls revealed that A-cyhalothrin
treatment was able to drop the infestation percent of navel leaves from 47.3
to 14.7% within the first week of spraying (Table 1). it offered 81.8%
protection in the 1% spray indicating high initial kil compared with the other
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treatments (Table 2). As for the time elapsed after spraying, no changes in
the activity either in the 1% or 2™ spray were detected indicating the
stability of the compound. its toxic residues, however, ‘make it suitable to
apply in summer season during the vegetative phase of the orange trees and
avoiding the time of flourish and fruiting stages.

The pattern of insecticidal activity of abamectin + Kz oil treatment
seems to follow that of A-cyhalothrin, with slight variations. Considerable
control was achieved within the first 2 weeks of spraying while the residual
activity started to decline afterwards. An average of 57.2% and 60.7%
reduction were recorded for the 2 sprays, respectively.

Both treatments of pyriproxyfen + Kz-oil and azatin had ability to
prevent damage by the leafminer in the initial samples (giving §5.1 and
50.8% reduction in infestation). The persistence of each treamtent was kept
for about 2 weeks, then the bioresidual activity was gradually decreased,
particutarly in the second spray.

About 57.6% reduction in population density was obtained within the
first week after Kz-oil applied early of the season. The respective value in the
2™ spray was 55.3%. Slight fluctuations in the population density were
observed in the consecutive treated samples, but the overall activity of the
mineral oil did not exceed 47.0% reduction for both sprays (Table 2).

Effect of insecticides on intensity of larval infestation:

In this evaiuation method the collected leaf samples from each
treatment was scored and recorded as shown in Tables 3 and 4.

The results showed that the canopy of the untreated control trees
was heavily infested with the citrus leafminer. in term of figures, the average
number of healthy leaves (score 0.0) that recorded in the control tree
samples was only 6.3, 4.0 and 1.3/sample for the three successive weeks,
respectively (Table 3). Moreover, it is hard to find an intact citrus leaf entirely
free from infestation.

in leaf samples having only one minefleaf {Score 1) showed 18.0,
17.6 and 9.7 leaves/sample (50 leaves) at 1,2 and 3 weeks in the untreated
trees (Table 3). It represent about 30.2% of the sample content.

Twonsed-Heuberger {1981) formulated his equation depending on a
scored rafing to judge on the severity of leafminer infestation in various
treatments.

According to this equation, A cyhalcthrin showed high initial effect
giving 7.0% infestation and 79.4% reduction in infestation (Table 4). lts
residual activity, however, gradually decreased with increasing the number of
mines in the successive samples. The same trend of results was observed
when the mixture of abamectin + Kz-oil was appiied. Both treatments are
superior and nearly equal where 66.0 and 66.2% reduction through the whole
season, were obtained.

The results in Table 4 explain also that treating the orange trees with
the reduced tested rates of these efficient compounds did not produce
efficient control of the citrus leafminer. However, these reduced rates failed to
control the insect in the other tested compounds. Treatments of chiorpyrifos
methyl or Kz-oil at the recommended rates displayed moderate effects one week
after spraying. Thus, they can be refiad upon to control P. citrelia larvae.
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Table (3): Average number of leaves classified to different scores induced by the citrus leaf r'ni,ne'r ,Phyllocnistis
citrella Staint. at different intervals after application of the tested compounds {second spray ,August

14) . .

Number of classified leave into 6 scores / 50 young leaves at weeks after sprayin

Treatment Rate of 1% week 2™ week 3" week
Use(%) "o [ 1 I mJw]lv]o[tlulwm]jw]iv,]o]l nmlm]wv] Vv
riproxyfen | 0.05+0.3 1237|183 73 | 0.7 |[00[ 00 |210[|200] 80 | +0] 001 00 {107[1201t40] 97231 13
KZ oll 0.04+0.2 ;i8.0{220] 73 { 1.3 |1.3] 0.0 {157 |200{41.0] 1.6 { 1.7 { 0.0 { 9.0 § 90 {13.3| 8.7 { 6.7 { 3.3
tin 0.08 200|196 97 | 0.7 |00 0.0 [153(21.7f 90 [ 40 [ 00 | 0.0 | 13.0| 166(136| 56 | 0.6 | 0.6
0.06 1830223{ 77 {17 j00] 00 { 8.7 {26.0{13.01 1.3 {10 {00 {11.0[154(14.0| 53 | 3.0 { 1.3
— Cyhalothrin 0.04 407|70] 13 {03 (00[00[347]90j63 (100000203150 44|1.3]00] 0.0
0.03 2731301 47 [ 23 |27 00 |16.7|24.0{ 6.3 | 3.0 [ 0.0 | 0.0 [17.7[163| 53 | 43 | 4.0 [ 2.4
bamectin 003+03 |377( 93| 27 [ 03 |o0| 00 [337[123] 33 |07 {00 [ 0o |260[27] 77|33} 00 |03
KZ oil 0.02+0.2 {21.3|4431 113 [ 27 (03] 00 [ 2971431113 23 | 03 | 0.0 [18.0f130} 97 [ 701 1.7 | 0.6
K2 oll 15 323|147{ 23 | 07 Joo| 00 [2631207[ 23 07 00 |00 { 83| 77 [120[120] 57 | 3.3
1.0 2471301 80 [ 20 (23} 00 {160(227{ 30|60 (23100 (40|07 (2139713320
hiorpyrifos 0.13 333|123 30 [ 13|00 00 [290[173[ 30 [ 07 [ 00 |00 [133]| 8.0 |147]| 67 | 30| 4.3
athyl 0.08 [200[1801{ 23 {07 Joo[ 00 153217/ 00 | 30 |10 j 00 |83 {13.0{13.7[100] 3.7 [ 1.3
metrozine 0.06 14.0[203| B0 | 4.0 [23] 13 [140|240] 70 37 [ 13| 00 | 67 | 40 |133|11.3110.3] 4.3
0.04 9.7 |1571 113 187 [37[ 1.3 [11.3]133[1431 67 | 40 | 0.7 | 30 |10.0] 7.7 |14.3]|103] 4.7
1Bio-nux 5.0 113[187] 923 [e3 127 17 {113|280] 57 1 40| 1.0 [ 00| 33187 |87 [1Z7]116] 5.0
3.4 7.0 1561 12.0 1 100)4.7] 0.7 [127|146{147| 60 | 2.0 | 0.0 | 40 | 6.3 | 8.7 |13.7]12.0] 5.3
Control - 63 |180] 167 [ 401371340 (176|187 43|37 |17 [1a3] 97 [133]180l 67| 1.0

‘e yo 4 J ‘Eljepqy



Tahle (4): Effectiveness of the tested compounds appiled on n avel orange trees a gainst t he citrus | eafminer,
Phyllocnistis cfirelfa Staint. { second spray ,August 14) .

1902
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Rate of Mean % infestation® and % reduction** at weeks afte Avg. % lava % reducti
e o sprayin vg % reduction
Treatment Use (%) 1 P;GYLE - infestation in infestation
0.05+0.3 233 (31.3) | 260 (28.8) 33.9 (30.5) 277 de 30.2
[Pyriproxyfen +KZ ol 0.04+0.2 229 (324) | 268 (26.7) 42.0 (13.9) 30.6 ° 229
[aatin 0.08 274 (192) | 345 5.5 264 (45.9) 254 e 5.0
0.08 28.5 (159) | 300 (17.8) 31.1 (35.9) 29 e 247
- 0.04 70 (794) | 15.1 (58.8) 185 (62.1) 135  a 6.0
- Cynalothrin 0.03 20140.7) | 304 (167 | 27.1 44.5) 259  cd 34.8
0.03+03 104 (69.3) | 140 (61.6) | 158 (67.6) 134 a 6.2
i
\bamectin +KZ oll 0.02+0.2 23.1 (31.9) | 225 (38.4) | 253 (48.2) 236 be 40.8
<z on 5 143 (57.8) | 18.3 (49.9) 436 (10.7) 254 cd 36.0
1.0 221 (4.8 | 280 (233) 41.8 (14.3) 30.6 o 22.9
6.43 14.8 (58.3) | 16.9 (53.7) 36.4 (254) 227 b 2.8
orpyvif
Chiorpyrifos-methyt 0.08 165 (51.3) | 264 27.7) | 367 (24.8) 265 d 332
0.06 256 (24.5) | 27.2 (25.5) 50.5 (-4.3) 346 f 12.8
Pymetrozine 0.04 34.3 (1.17) | 326 (10.7) | 532 (-0.0) 40.0 h -0.75
oD 50 02100 | 277 G40 | 582 ¢11.1) 374 3 58
E 3.4 36.8 (-8.6) | 350 {4.1) 55.7 {-14.1) 425 | .71
ontrol . 339 36.5 8.8 0.7 h .
IC5.0.210.05 3.2 43 45 22
*-Calculated using the formula of Townsed — Heuberger {1981).

**.Compared to the control value.
-Means with the sama letter are not significantly different.
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It should be mentioned that slight v ariations b etween the e fficiency
calculated using the two criteria, were sometimes noticed. The activity of the
mixture of pyriproxyfen + Kz oil or Azadiractin (Azatin} were relatively less
pronounced using Townsed-Heuberger formula. The leaf samples, in this
criteria, were examined based on the absolute changes in the number of
mines only in a given treatment, while Hendrson and Tilton equation known to
involve other parameters such as pre-count insect (before treatment) as well
as the level of the natural population in the control trees.

Pena and Duncan (1984) pointed out that most of the tested
chemicals (Agrimek + mineral oil, fenoxycarb and RH 2485) reduced the
number of P. citrella larvae per ieaf, one weeks after spray, but their efficacy
was reduced 14 days after spraying. They also emphasized that the number
of mines per leaf provided a better assessment of citrus leafminer infestation
than the number of dead larvae.

Effect of insecticides on leafminer larvae:

The number of alive larvae and the percent oflarval survival of P.
citrella after insecticide treatments are presented in Table 5.

Complete control of |arvae was achieved for at least the first week
after applying A-cyhalolthrin at 0.04% where no alive larvae were recorded in
all examined samples. High mortality was also observed after the application
mixture of abamectin + Kz oil at 0.03 + 0.3% or chiorpyrifas methyl at 0.13%
as the percent of survival amounted only to 11.1 and 16.7%, respectively.
The toxicity of the two treatments extended for up to 14 days where the insect
population regained its activity afterwards.

Application of what we called the second group (Pyriproxyfen + Kz-
oil, azatin and Kz-oil) at the recommended rates ascertained the previous
results obtained; they have moderate effects against P. citrella larvae. They
exhibited 46.2, 50.0 and47.1% larval survival, respectively, one week after
spraying, compared to 86.5% in the samples collected from untreated control
tfrees (Table 5). The rest of the tested compounds had week effectin this
respect.

It could be concluded that the bioresidual activity of the tested
compounds, even with the potent pyrethroid, did not exceed more than two
weeks for the best cases. Thus, the frequent application would be necessary,
particularly when non-traditional compounds were used.

The present results clarify that assessment of the test compound
using a certain criterion does not conflict with the other criteria either in
determining the actual activity or the r elative e fficiency among other tested
compounds. Thus, the order of insecticidal efficacy of the tested compounds
by using the 3 tested criteria seems to be almost similar.

Evaluation of a candidate compound against a leafminer by using the
percentage of infested leaves gives a quick estimation of its efficacy directly
in the field. However, counting the number of mines as well as the number of
living larvae in the laboratory should offer more accurate and reliable data,
particularly when studying the delayed effects of candidate compounds
against leafminer larvae inside their mines.
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Table (5): Survival larvae of the citrus leafminer, Phyllocnistis citrefla Staint. in the leaf samples collected after
spraying the tested compounds on orange trees{second spray ,August 14) .

Avg. number of alive larvae and % survival at weeks after spraying.
Rate 1 2 3
Treatmaent of use . No. of % - No. % . No.of “ ;ﬂ:alllv%!
reatme (%) Total I:::’:e Survival { Total "I'; ':';:“ Survival | Total I::'I\‘::e Survival rviva

Pyriproxyfen 0.05+0.3 26.0 12.0 46.2 24.0 14.0 58.3 26.5 220 830 [625 cde
+KZ oil 0.04+0.2 20.0 10.0 50.0 16.5 13.0 78.8 225 19.5 86.7 18 de
Azatin 0.08 18.0 9.0 50.0 16.0 8.0 50.0 22,0 18.0 818 |608 , cde
0.06 19.5 10.0 51.3 19.0 14.0 73.6 23.0 19.0 82.6 69.1 cde
A =Cyhalothrin 0.04 19.0 0.0 0.0 17.0 3.0 17.6 18.0 13.0 722 | 299 a
0.03 14.0 4.0 286 210 8.5 405 250 220 88.0 [524 be
lAbamectin 0.0340.3 18.0 20 7".1 20.0 3.0 15.0 22.0 15.5 705 |[322 a
H+KZ ol 0.02+0.2 20.0 7.0 35.0 20.0 10.0 50.0 28.0 235 83.9 |56.3 bed
KZ oil 1.5 17.0 8.0 47.1 220 12.0 54.5 360 29.5 819 611 cde
1.0 19.0 11.5 60.5 240 18.5 77.1 29.5 25.0 84.7 74.1 de
KChlorpyrifos- 0.13 18.0 3.0 16.7 19.5 8.0 41.0 25.0 17.5 70.0 42.6 ab
athyl 0.08 225 10.0 44.4 22.0 10.5 47.7 20.0 18.0 80.0 |574 bed
strozine 0.06 16.0 7.0 43.8 24.0 15.0 62.5 20.5 17.0 829 |63.1 cde
0.04 14.5 8.5 58.6 24.5 16.0 65.2 33.0 28.0 84.8 69.7 cde
Io-Dux 50 17.5 85 486 298 230 7.9 325 280 862 (709 cde
4 14.5 8.5 58.6 24.0 20.0 83.3 34.0 o 1.2 777 - [
ontrol - 26,0 22.5 86.5 240 {220 91.7 36.0 335 93.1 90.4 f

1.S.D. at 0.05 9.5 ' 7.8 7.6 11.6

* Total number of larvae that found in the leaf sample.
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