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ABSTRACT

The efficiency of sight compounds representing different chemical groups
was gvalualed against the cilrus leafminer P. citrefla larval population on navel orange
trees. At the recommended rates, the lested compounds suppressed the lavel of
infestation to different degraes according to the nature of the compound, ths rals of
vse and the ime elapsed after spraying.

As an average of the two sprays, three weeks each, A cyhaiothrin, as 2
potent pyrethroid, was the most effective compound giving 73.7% reduction, followed
by the mixture of abamectin + Kz-cil (71.5%) and then chlompyritos methyt (59.0%).
This effactive group was considered as tha first category of the tested compounds.

The second category includes; Kz-ail, pyriproxifen + Kz-oil and azalin. They
displayed moderate eflects amounted to 47 , 44.7 and 43.0% reduclion in infesiation
through the two sprays, respectively. The remaining products (pymetrozine and bio-
dux) m ay be regarded as ineffective in reducing the leafminer incidence under the
prevailing experimental conditlons.

The bioresidual activity of the tested compounds, even with the potent pyrethroid, did
nat gxceed more than two wesks (for the best cases). Thus, the frequent application
would be necessary, parlicularly when non traditional compounds were used.

The efficiency of the traatments was evaluated by visual estimation of infested or non-
infested leaves, Intensity of larval Infestation and the lasval vitatity,

The present results clarify that assessment of the test compound using a certain
criteron does rnot conflict with other criterla. Despite of offering more accurate and
refiable data by the lasi two criteria, the order of insecticidal efficacy by using \he three
lested criteria seems to be almost similar.

INTRODUCTION

The citrus leafminer Phyifocnistis citrefle  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-Angaod (1977) in
Ausiralia by Beattie (1989) in Canada and the United Stales by Knapp, et a/,
1894 and many other counlries.

It was first observed in some citrus orchards in Sharkia govemarate,
Egypl, in 1994, then rapidly spread to threaten in many nurseries and
orchards throughout the country (Abdel-Aziz, 1995 and Korashy, 1998).

Tne leafminer injury to the plant can be manifested through reduction of the
leaf surface area responsible for (he photosynthetic activity. It prevents newly
emerged leaves from fully expanding, causing leaves to be curly, twisted and
eventually necrotic (Knapp, ef al,, 1993). In South Florida, P. citrella leaf
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damage > 23% in lime trees reduces flower production and vyield and
Increases leaf abscission (Hunsberger, of al., 1896).

Four species of indigenous parasilolds are recenly Identified. in the
meantime, an applicable biological control programme Is not yet, well
developed. Many growers allover the world have relled on chemical control of
P. cfirelia to reduce its population (Valand af al., 1992 and Rae 6! al., 1996).

The present work aimed lo evaluate {he potency of certain candidate
compounds alone or mixed with mineral oil against citrus leafminer infestation
using three different crilena of assessment.

MATERIALS AND METHODS

An orchard about 2 feddans of Navel orange Cirus sinensis (Limn.)
at Shebein el-Kanater regions (Kalyoubla 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;
gach 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 insecticlde groups were used:
1.Pyriproxyfen: (admiral) an insect growth regulator 10% E.C.
2.Azatin: Bolanical insecliclde (Azadirachlin 3% E.C).
3.Lamdacyhalothrin: {Icon) Pyrethrod Insecticide 2.5% E.C.

4 Abamactin: (Verntemic) Nalurally derived Insecticide produced

by soil microorganism 1.8% E.C.

5.K.z.oil: (Petroleumn oit) 98.5% E.C.

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

7.Pymetrozing: (Chess) A now type of insecticide having
pyridine azomethnne group. 25% W.P.

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

Two sprays were dane al May 29 and August 14, 1999.

Each chemical was applied at two rates; the first was racommended
by the minlistry of Agric. or by the manufacturer, while the second lower rate
amounted to 2/3 of the recommended rate as shown in lhe tables.
Spraying w as accomplished by means of a molor sprayer with a 120 lifers
tank capacity as a faliar treatment, at a rate of 6.0 litres of spray liquld/tree to
ensure complele coverage all parts of the tree.

Samples of 7-8 c¢cm length twigs were randomly collected from the
canopy periphery of the lree (siles of oviposilion). Five twigs were coflected
from each replicate (3 trees), kept in paper bag, transferred to the laboratory
for examinalion.

Samples for pretreatment counts wera taken immediately before
spraying whergas those for post treatmenl counts were taken 1,2 and 3
weeks after appllcation according to the method of Rezk et al. (1996).
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The efficiency of the (reatments ~n |eafminer population was
evaluated by three different criterla 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 caloulated based on the number of Infested leaves in
relation lo the tolal number of leaves in the sample, The reduclion percent
in infestation was calculated using Hendrson and Tillon equalion (1955).
{b) Fifty new leaves were randomiy 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 tha sample. The infestation percent was then
calculated using Townsed-Heuberger formula (1981) as follows:

% Infestation = w x 100

Where:

n= Number of leaflet in each category.

v = Category value (no. of mines in 2 given feafiet).

{ = Highest category value.

N = Tolsi number of leaflet in the sample.

The reduction percent in infestation was calculated in comparison o
lhe untreated control values.

(c) The larval vitality: Twig samples were collected in the field from each
treatment, al a given time aftsr Ihe first spray, where the infested leaves
only were considered. The larval {unnels were peeled off and examined
for alive larvae under a disecting microscope. The number of alive larvae
was recordad 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 infastation:

The percent of infesled leaves and percent of reduction in infesialion
with citrus leafminer are presented in Tables 1 and 2, respeciively.

The results showed that the infestation percent of navel leaves by P.
citrella, before any insecticidal reatment, ranged from 31.3 to 54.0%. The
chemical treatments were able lo suppress the levels of infestation to
different degrees in comparison to that of untreated contral. The suppcession,
however, greatly varied accocding (0 the nature of the tested compound, the
rate of use ang the lime elapsed afier spraying.
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Table (1): Percent of infested lsaves with the citrus ieafmlner, Phyliocnistis citrella Staint. before and after
treatment with the tested compounds. '
% Infastatlon at weeks after spraying
Treatment Rale(;f) use 1" spray at May,29 2™ spray at August 14 Or:s:::‘“
Pre 1 2 3 Avg. Pre 1 2 3 Avg.

Pyriproxyfan 0.05+0.3 51.3 36.3 48.0 54.0 47.1 87.3 52.7 58.0 78.7 £3.1 |55.1 de
tKZ oll 0.04+0.2 52.7 49.3 53.3 50.7 51.1 80.7 64.0 68.3 82.0 716 614 of
Azatin 0.08 94.0 45.3 50.7 533 49.9 91.3 60.0 69.3 74.0 67.8 |58.9 def
0.06 833 48.7 54.7 81.3 54.9 90.0 | 633 82.7 78.0 747 |648 f
A-Cyhalothrin 0.04 473 14.7 18.7 21.3 18.2 80.7 18.7 307 41.3 302 (242 a
0.03 45.3 3.3 333 M7 33.1 753 453 66.7 64.7 589 K60 bc
Abamactin 0.03+0.3 43.3 16.0 17.3 19.3 7.5 853 24.7 327 48.0 351 283 a
H+KZ oll 0.02+0.2 453 27.3 293 3.3 29.3 86.7 57.3 56.7 64.0 59.3 443 he
KZ oll 1.5 45.3 32.7 .7 37.3 34.9 753 353 47.3 83.3 553 K51 be
1.0 40.7 3.0 50.7 53.3 46.0 8.7 503 68.0 92.0 70.1 [58.1 def
hlerpyrifos- 0.13 48.7 220 23.3 253 249 80.0 333 42.0 733 49.5 [37.2 b
mathyl 0.08 34.7 | 313 | 333 | 487 37.1 533 | 420 | B93 | 833 | 649 510 «ed
Pymetrozine 0.06 313 33.3 42.7 38.7 38.2 89.7 72.0 720 | 86.7 76.9 |57.6 def
0.04 32.7 40.7 45.1 52.7 46.2 86.7 80.0 77.3 94.0 §3.8 | 850 ¢
Bio-Dux 5.0 40.7 59.3 72.7 61.3 64.4 84.7 7.3 7.3 933 826 (735 g
3.4 39.3 67.3 76.0 75.3 72.9 85.2 86.0 74.7 92.0 B4.2 |7686 g|
(Control - 40.7 65.3 4.7 89.3 B1.1 83.3 87.3 92.0 97.3 922 |86.7 h

L.S.D. at 0.05 114 9.4 9.8 7.8 5.2 16.8 20.4 26.6 20.2 12.6 6.8

Means with the same letter are not significanty different.
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Table (2): Percent reduction in Infestation of citrus leafminer, Phyllocnistis citrella Staint. after spraylng with
certain Iinsectleldes on navel orange trees .

% Reduction In Infestation at weaks atter spraying

Treatment Rata.af 1~ spray ot May ,29 2" spray at August 14 Dn::::‘
use (%) 1 2 3 Avq. i 2 3 Avg.
Pyrigroxyfen 0.05+0.3 651 551 52.0 544 42.4 398 22.8 5.0 a4.7
+KZoll | 0.04+0.2 450 | 515 | s81 ) 60O | 243 22.9 13.0_ | 20.1 35.5
Azatin (.08 50.8 54.9 ] 55.10 518 373 313 06 |33 434"
I 000 | 465 | 507 ) 476 | 483 | 239 | 166 J 200 1252 36.8
A —Cyhalothrin D.04 B1E 810 | 795 80,8 ) 5.6 562 | 648 737
| o003 | EBS 4.7 851 831 426 | 199 26.4 296 .46.4
Abamectin 0.03+0.3 TEL3 go.d 79.7 79.7 2.4 5.3 59.8 | 632 715
+KZ it 0.02+0.2 64.6 6.9 _J_ 8.5 673 | 370 40.8 36.8 | 382 52.8
KZ oll 45 678 | 632 B85 | 611 | 553 a2 | o005 |329 47.0
| 1.0 51.0 402 dpt_ | 438 | @0 | N8 _ 06 | 203 32.1
Chiorpyrifos- 0.13 723 786.1 T1d 732 £0.3 52.5 216 | 44.8 59.0
| metiryt | oos 7.1 53.9 38.5 485 | 574 32.8 236 | 3.8 42.2
. 0.06 7.5 34.5 436 388 23.1 27.0 170 | 223 305
Pymetrozine 04 260 | 335 265 | 290 12.0 19.3 007 | 104 19.7
. 50 14,5 14.3 31.3 20.0 12.5 174 0.06 | 10.1 151
Bio-Dux 34 0.0 0.07 12.6 42 0.04 20.7 008 |69 5.6

p00Z 1Y ‘() 62 “AUnN enosuel (oS 4By T
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Out of eight lreatments applied early in the season; A-cyhalothrin at
0.04%, the mixture of abamectin + Kz-oil at 0.03 + 0.3% and chlorpyrifos
methyt at 0.13% significantly reduced the number of Inlested leaves to 80.8,
78.7, 73.2% reduction in infestation, respectively throughout the experimental
period (3 weeks), Table 2. .

Similar resufts were obtained for the second spray, where the
comresponding values were 66.6, 63.2 and 44.8% reduction were recorded
(Tables i 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-oil (71.5%) and then chlorpyrifos 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 investigalors.
Pyrethroid insecticides such as fenvalerate, and permethrin proved to be
moare efficient against P.citrefla than the organophosphate insecticides
(Redke and Kandalkar, 1988, Bhatia and Johki, 1991 and Valand et al, 1992).
Rezk et a1.(1998) ¢ larified that applicatlon of vertemic at 0.02% mixed with
2.0% mineral oll gave high control (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 + K z-0il and a zatin). A pplication of K z-oil
alone at the recommended rate gave 47.0% reduction over the two sprays
(Table 2). Simlilarly, moderate effacts were obtalned after application of either
pyriproxifen + Kz-oil or the botanical Insecticide azatin. This group of
treatments having Intermediale activity was considered as the second
category of the tested compounds.

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

Ihe 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 ol Kz, for example, from
1.5 1o 1.0% significanlly lowered the potency from 47.0 to only 32.1%
(average of the two sprays). Thus, the recommended rate was necessary to
achleve suitable control of the leafmingr. The pyrethroid A-cyhalothrin
applied at the reduced rate (0.03%) caused 27.3% dacrement of its potency
from 73.7 1o 46.4%. The same trend of resulls was observed In most of the
oiher treatments indicaling 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
aclivity were also investigated. The resulls revealed that A-cyhalothrin
treatment was able to drop the infestation percent of navel leaves from 47.3
lo 14.7% within the first week of spraying (Table 1). i offered 81.8%
protection in the 1* spray indicating high initial kil compared with the other
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eatments (Table 2). As for tha time elapsed aller spraying, no changes in
the activity either in the 1% or 2™ spray were detected Indicating the
stability of lhe compound. Its loxic residues, however, 'make it suitable to
apply in summer season during the vegelative phase of the orange lrees and
avoiding the time of flourish and fruiting stages.

The paltern of insecticidal aclivity of abamectin + Kz oil treatment
seems lo follow that of A-cyhalolhrin, 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 azalin had ability to
prevent damage by the leafminer In the initial samples {giving 55.1 and
50.8% reduction in infestation). The persisience of each treamient was kepl
for about 2 weeks, then the bioresidual activity was gradually decreased,
particularly in the second spray.

About 57.6% reduction In population density was obtained within the
first waak after Kz-oil applied early of tha season. The respective value In the
2% spray was 55.3%. Slight fluctuations in the population density were
abserved in the consecutive reated samples, but Ihe overall aclivity of the
minerel oil did not exceed 47.0% reduction for both sprays (Table 2).

Effact of insecticides on Intensity of [arval [nfestation:

In this evaluation method the collected leaf samples from each
reatment was scored and recorded as shown In Tables 3 and 4.

The resulls 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 conlrol kree
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 mine/leaf (Score 1) showed 18.0,
nd 9.7 leaves/sample (50 leaves) at 1,2 and 3 weeks In the untreated
Table 3). it represent aboul 30.2% of the sample content.

Twonsed-Heuberger (1981) formulated his equation depending on a
scored raling to judge on the severity of leafminer infestation in various
reatmants.

According lo this equation, X cyhalothrin showed high initial effect
giving 7.0% infestation and 79.4% reduction In infeslation (Table 4). s
residual activity, however, gradually decreased with increasing the number of
mines In the successive samples. The same lrend of resutts was observed
when the mixture of abamectin + Kz-0il was applied. Both treatments are
super nearly equal where 68.0 and 66.2% reduclion through the whole
season, were obtained.

The results in Table 4 explain also thal treating the orangs lrees with
the reduced tested rates of these efficient compounds did nol produce
efficient control of the citrus leafminer. However, these reduced rates failed lo
control the insec! in the other lesied compounds. Treatments of chlorpyrifos
methyl or Kz-oil at the recommended rales displayed moderate effecls one week
aller spraying. Thus, they can be reliad upon 10 control P. citrella larvae.

2039
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Table {3): Average numher of leaves classified to different scores induced by tho citrus leaf miner ,Phyllocnistis
cltrella Staint. at different intervals after application of the tested compounds {second spray ,August

14) .
Number of classified laave into 6 scores ! 50 young lsaves at weeks after spraying
Treatrneni Rale of 1* week 2™ weak 3" wook

Use (%) g | I m v v | e JiJu]m|w]v]oe [t [ n]m]|[w]Vv

Pydproxyfen | 005+ 0.3 [23.7 (183 73 | 07 (06| 00 [210(2008[ a0 [ 10 | o0 [ 00 [107]|120| 40| 87 [ 23 [ 1.3
+ KZ oll 0.04+02 180220 73 [ 3 [1.3]| 00 | 157|206/ 11.0]| 16 | 7 | 0.0 | 90 | 90 (133 | 87 | 67 | 3.3
Aratin 0.08 200|198 97 |07 (00| 00 [153]217| 90 | 40 [ 00 | 0.0 [130| 186|136 56 | 0.6 | 0.6
0.06 183|223 77 |17 [00| 00 | 87 [7z60[130[ 13 | t0 [ 006 |110/154[14.0] 53 |30 |13

(s - Cyhalothrin 0.04 407 70| 13 o3 oo oo |7 [e0] 53| 100000 [293]150] 44|13 [00]00
0.01 273130 47 [ 23 [27) 00 [167]240| 83 | 3.0 [ 60 | 0.0 [17.7[163[ 52 | 43 [ 40 | 24

IAbamactin 003+03 (37793 | 27 |03 |o0| 00 [337[123] 33| o7 (00|00 [260] 127 Y7 [33 0003
P KZ ol 002+02 213|143 113 | 27 03] 00 | 217|143/ 113 23 [ 03 [ 0.0 |180]130] 97 [70]17] 08
KZ oll 1.5 323|147 23 |07 [0o0| 00 [263 207 23|07 [ 00 [ 00 [ 83 | 7.7 [130[120] 57 [ 33
1.0 247(130| 80 | 20123)| 00 (180|227 30 |80 | 23 |00 [40[97 [243] 97 | 33]20

Chiorpyrifos 013 333123 30 [ 13|00 o0 [200[+73| 30 |07 | o0 | Do [133[ 80 [147| 67 [ 30| 43
Methyl 0.08 #0.0[180]| 23 [ 07 [00] 00 |153|217[ 90 | 3.0 ] t0 | 00 | 83 [13.0[13.7]|100] 3.7 | 1.3
iPymatrozine 0.06 140 (203 80 [ 40 [23[ 13 [Henf2aef 7o [ 37 13100 [ 6740 [133]13]103] 43
0.04 g7 1157 1.3 | 87 |37 13 |13 [133[ 43|67 |40 [ 07 | 30 |100] 77 [143]103] a7

Blo ~ Dux 5.0 113 [187] 93 [ 63 (2717 113|280 57 [ 40| 10 [ 00 | 33 [ 877 67 [127[116] 5.0
34 7.0 |1568] 12.0 [100]|47] 07 [127|148|147 | 6.0 [ 20 | 0.0 | 40 [ 6.3 | 87 | 137 [12.0] 5.3

Control - 6.3 |100( 167 | 40 |37 | 1.3 | 40 |176]187] 43 [ 37 [ 17 [ 13197 [133]18.0] 67 | 1.0

‘12 18 o '3 ‘eflepqy
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Table {(4): Effectiveness of the tested compounds applied on navel orange trees a galnst t he citrus | eafminer, 0
Phyllocnistis citrelfa Staint ( second spray ,August 14) . =
Rale of ean % Infastation* and % reduction** at weeks after Avg. % Ava % reduction 2
ale o g tn
Treatment Use () zpraying Infestation in Infostation | ©
1 2 3 E
0.05+0.3 233 (31.3) 28.0 {28.8) 33.9 (30.5) Vil de 30.2
iproxyfen +KZ oll
Pyriproxyfen +Kz o 0.0440.2 229 (324) | 268 @6.7) | 420 {13.9) - 308 o 229 S
ot 0.08 TA(192) | R5 55 264 (459) %3 e 35.9 <
0.08 28.5 (15.9) 30.0 (17.8) 31.9 (358.9) 29.9 8 24.7 Y
A= Cyhalolhrin 0.04 7.0 {(79.4) 151 (58.6) 185 (62.1) 135 a 66.0 »
1 L
.03 20.1 (40.7) 04 (18.7) 27.1 (44.5) 25.9 cd 34.8 Rl
Abamectin +KZ off 0.03+03 10.4 {69.3) 14.0 (E1.6) 15.8 (67.6) 13.4 a 66.2 ™
0.02+0.2 23.1 [31.9) 2.5 [38.4) 253 (48.2) 235 be 40.6 'g_
b oil 13 14.3 (57.8) 18.3 (49.9) 43.6 (10.7) 254 cd 36.0 =
1.0 22.1 (34.8) 28.0 (23.3) 41.8 {14.3) 0.6 € 22.9 g
Chiorpyritos-mathyl 013 14.8 {58.3) 16.9 (53.7) 36.4 {25.4) 22.7 b 42.8 e
0.08 16.5 (51.3) 26.4 (27.7) 38.7 {24.8) 28.5 d 23.2
Pymetrozine 0.06 758 (24.5) 27.2 (25.5) 50.9 {-4.3) 346 1 12.8
0.04 3.3 (-1.17) 2.6 (10.7) 53.2 {-9.0) 40.0 b 0.75
I o-Dux 50 30.2 (10.9) 277 (24.1) 5427 {-11.1) 37.4 ) 5.8
2.4 36.8 {-0.6) . 35.0 (4.1} 55.7 {-14.1) 42,5 i -7
ontro! - 339 36.5 48.8 39.7 h -
L.5.D. at 0.05 32 4.3 4.5 2.2 "

*-Calculated using the formuta of Townsed — Hauberger (1981).
"-Compared to the controj valus.
-Means with the same 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
mixiure of pyriproxyfen + Kz oil or Azadiractin (Azatin) werse relatively less
pronounced using Townsed-Heuberger formula. The feaf samples, in this
criteria, were examined based on the absolute changes in the number of
mines only in a given {reatmenl, while Hendrson angd Tilton equation known 1o
involve other parameters such as pre-count insect {before treatment) as well
as the leve! of the natural population in the control tress.

Pena and Duncan (1994) pointed out that most of the tested
chemicals (Agrimek + mineral oil, fenoxycarb and RH 2485) reduced the
number of P. citrella larvae per leaf, one wasks after spray, but their efficacy
was reduced 14 days after spraying. They aiso emphasized that the number
of mines per leaf provided a betler assessment of cilrus leafminer infestation
than the number of dead larvae.

EHect of Insectlcides on jeafminer larvae:

The number of alive |arvae and the p arcent of larval survival of P,
citrella afier inseciicide realments are presented in Tabie 5.

Complete c ontrol o f | arvae was achleved for at leaat the first week
after applying A-cyhalolthrin at 0.04% where no alive larvae were recorded in
all examined samples. High mortality was also obsarved after the application
mixlure of abamectin + Kz oil at 0.03 + 0.3% or chlorpyrifas methyl at 0.13%
8s the percent of survival amounted only to 11.1 and 16.7%, respeciively.
The toxicity of the two treatments extended for up to 14 days where the insect
population regained its aclivity afterwards,

Application of what we called the second group (Pyriproxyfen + Kz-
oil, azatin and Kz-oil) at the recommended rates asceriained the previous
results oblained; they have moderale effects against £. 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 unlreated control
trees (Table 5). The rest of the tested compounds had week effect in this
respect, -
It could be concluded that the bioresidual activity of the fested
compounds, even with the potent pyrethroid, did not exceed more than two
week3 for the besi cases. Thus, the frequent epplication would be necessary,
particularly when non-tragditional compounds were usedq.

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

Evsluation 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 end reliable data,
particularly when studying the delayed effects of candidate compounds
against leafminer jarvae inside thelr mines.
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Table (5): Survival larvae of tha citrus ieafminer, Phyllocnistis citrella 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 &t weeks after spraying.

]

1 Z E] ]
o?a::a . No. of “ . No. o . No.of . Mean %
Treatment (%) T attve of alive . alive s r\:i ' Survival
- otat larvae Survival | Tatal Jarvae Survival Total larvae urviva
Pyriproxylen 0.05+0.3 26.0 120 48.2 240 140 583 265 22.0 B30 [625 ccuj
HKZ ol 0.04+0.2 20.0 10.0 50.0 16.5 13,0 78.8 22.5 19.5 867 |71.8 de
Izatin 0.0B 18.0 9.0 50.0 16.0 8.0 50.0 Z0 16.0 81.8 |60.6 . cde
0.06 19.5 10,0 51.3 19.0 14.0 73.6 23.0 19.0 82,6 | 694 cde
& —Cyhalolhrin 0.04 19.0 0.0 0.0 17.0 3.0 17.6 18.0 13.0 72.2 239 a
£.63 14.0 4.0 28.8 21.0 8.5 40.5 25.0 22,0 88.0 |52.4 be
lAbamectn 0.03+0.3 18.0 20 1.1 20.0 30 15.0 22.0 15.5 705 | 322 a
+KZ ol 0.02+0,2 20.0 7.0 350 20.0 10.0 50.0 28.0 23.5 83.9 [56.3 bed
Kz oll 1.5 170 8.0 371 220 1Z.0 54,5 36.0 29.5 81.9 [61.1 cde
1.0 19.0 1.5 60.5 24.0 185 77.4 29.5 25.0 84.7 |74.1 de
IChicrpyritos- 0.13 18.0 3.0 16.7 195 80 410 75.0 17.5 70,0 | 42.6 an
ethyt 0.08 22,5 10.0 44.4 22.0 10.5 47.7 20.0 1.0 80.0 |57.4 bcd
0.06 18.0 70 438 24.0 15.0 62.5 205 170 828 |63.9 cde
[Pymetrozine 0.04 14.5 8.5 566 | 245 | 160 65.3 33.0 28.0 B48 | 897 cde
Elo-Dux 5.0 175 B.5 486 295 230 779 325 28.0 BG.2 |70.8 cde
3.4 14.5 85 | 588 24.0 20.0 83.3 34.0 31.0 912 |777 " a
Caontrol - 260 225 86.5 25,0 22.0 817 36.0 335 931 | 504 f
L.5.0. at 0.05 g5 ] 78 7.6 118

* Total number of larvae that found {n the leaf sample.
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