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Abstract

Blue coloured traps, plant traps and plant extractions (Neem Azal
formulations) were evaluated as a means of control against Tropinota
squalida in Sharkia and Ismailia Governorates during 1995/96 and 1996/
97. The blue traps were more efficient than pan blue water traps for
mass trapping adults of these suppressing population density of the tar-
get pest.

Plant traps (Canola) was used as a plant trap in intercropping sys-
tem with wheat or broad bean. The highest attracting effect was
achieved 85.27% at the ratio of intercropping 3 canola/7 wheat, while
the attraction of canola by 2, 3, 4 were nearly similar, therefore the suit-
able intercropping system with 2 caonla/8 wheat was considered as the
best ratio for trapping T. squalida.

Canola with broad bean was the most effective intercropping ra-
tio at rate of 2 canola/8 broad bean. In this ratio, the attraction reached
24% of the total number of beetles attracted to the plot.

The repellent effect of two Neem Azal formulations (T.s 1% & T
5%) on adult attraction to flowers was evaluated during 1995 & 1997
on 3 fruit trees, 3 field crops and wild mustard. Beetles were counted
visually after 1, 2, 5, 7 and 11 days after application in both treated and
untreated plants. Neem application on these host plants gave adequate
protection for 5-11 days depending on the population density of both
host plant flowering and the attracted adults.

INTRODUCTION

The web rose chafer, Tropinota squalida Scop. (Coleoptera : Scarabaeidae) was
recorded previously in Egypt and known as a serious pest to ornamental plants, but its
population was always bellow the economic threshold in valley lands foreseen (Alfieri,
1976). In recent years, T.squalida population outbreaked and caused great damage to
various plantations (Ali and Ibrahim, 1988).
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Southwood (1978) stated that the efficiency of a trap for a trapping particular
insect can be tested by releasing a known number of newly emerged individuals. El-
Deeb(1992) recorded that the blue coloured traps were highly effective in attracting
T.squalida adults at El-khattara district and the accumulated percentages of captured
adults by the blue pan water traps were during February, March and April was about
98.4 of the total captures. Haydar et al. (1993) mentioned that in an apple orchard in
the newly reclaimed area of Nubaria, Egypt, mass trapping of 7. squalida showed that
blue plastic buckets captured the highest number of adults. Ali(1993) concluded that
blue pan water traps sufficiently suppressed the pest population density of adults. Blue
trap also used for forecasting and studying the population dynamics of 7. squalida
adults. El-Dein et al (1993) evaluated enamelled metal basins in an apple orchard at
Belbeis with soapy water and a white plastic pyramid and found that it was twice effec-
tive than blue plastic basins with water. Dimetry et al (1994) tested Neem Azal-S as an
oviposition deterrent and growth inhibitor gave an oviposition deterrent index, had a
significant effect in increasing the incubation period of newly laid eggs and caused a
notable mortality of the resulting larvae, related development and reduced the larval
body weight against the rose scarabaeid beetle T. Squalida.

In newly reclaimed areas El-Khattara and New-Salhia districts, Sharkia Governo-
rate, Nubaria, Behara Governorate and Ismailia, Ismailia Governorate, T.squalida beetles
attract wide range of plant flowers, emerged during the period from mid January until
mid may causing considerable damage and accordingly great losses. The flowers of field
crops (broad bean, lupine, wheat), fruit trees (apple, pear, citrus), vegetables (cab-
bage, radish, turnip, rocket) and weeds between (wild mustard, wild radish) are severe-
ly attacked by this pest. Therefore, this work aimed to study the Non-Chemical control
methods.

MATERIALS AND METHODS

Non-chemical control techniques were evaluated out in newly reclaimed lands at
Sharkia and Ismailia Governorates during 1995/1996,1996/1997 and 1999/2000 sea-
sons by bring three different non-chemical methods, the first is by testing the efficien-
cy of two traps design (water blue trap and funnel trap). The second method is by us-
ing Neem extracts. The third method is by using plant traps (canola plant, Prassica
nabus) as intercropping system.

1. Pan blue water trap and funnel trap : The pan blue water traps and fun-
nel traps Fig. 1,2 were distributed between apple, pear and navel orange orchards and
field strawberry at New Salhia, Sharkia Governorate, as mentioned above, were used for
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mass trapping of T. squalida.

One feddan of each fruit or vegetable species was selected. Ten traps (5 pans +
5 funnels) were distributed alternatively, at a distance of 25 m. apart. Captured adults
were collected and sexed weekly during the flowering season which extended from late
December until mid-May, of the next year.

The efficiency of traps was determined by using the relative number of adults
caught in each type of traps and that observed on trees in the selected area.

No. of adult beetles in each trap weekly
The % trap efficiency = x 100
Total number of adults caught in all traps and visually counted on trees

2. Plant traps: Canola plants were planted as an intercropping with wheat or broad
bean to suppress the population density of T. squalida adults as for as possible below
the DTL. The experiment was carried out at Ismailia experimental station, during a peri-
od extended from January until mid-April, 1999/2000. A completely randomized block
design was used; three replicates in each treatment and were applied in an area of each
replicate (10 rows) 3m. x 7m. Weekly number of adults attracted to flowers of both
crops were visually carried out at mid-noon.

3. Effect of two different Neem azal formulations: Experiments were car-
ried out in New-Salhia, Old Kassassien and El-Tell El-Kebir district, during the flowering
season of broad bean, wheat, lupin, wild mustard, apple, pear and navel orange, which
applied during March and April 1995 and 1997 seasons. Two formulations of NeemAzal-
T/S* (1% Azadrachtine A) at the rate of 10,000 ppm, NeemAzal-T* (5% Azadrachtin
A) at the rate of 50,000 ppm were tested. Three randomly distributed trees of apple,
pear, navel orange were chosen and as well as 3m2 area of broad been, lupine, wheat
and wild mustard randomly for each treatment or non-treated.

The number of T. squalida beetles were counted before application and just 1, 2,
5, 7, 11 days after spraying at mid-noon. The percentage reduction in beetles popula-
tion was calculated according to the equation developed by Henderson and Teliton
(1955).
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Fig 1. Pan blue water trap.

Fig. 2. Funnel blue trap.
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RESULTS AND DISCUSSION

This study was undertaken to evaluate three non-chemical controlling methods
(a blue colour traps, plant traps, and application of NeemAzal formulation* ) for their
efficient in suppressing T. Squalida adults on fruit and field plant flowers at Sharkia and
Ismailia Governorates during 1995-2000 seasons.

1. Blue coloured traps: Two types of blue colour traps were used in this study
(blue pan water and biue funnel traps).

Data obtained in Tables 1 and 2 during 1995 season using the funnel blue traps
captured more adults in apple, pear, navel orange and strawberry (5.67, 2.36, 6.06
and 1.82 beetles/funnel trap/week), respectively.

Pan blue water traps, on the same hosts, captured 1.69, 0.78, 0.30 and 0.15
beetles/pan trap/week, respectively. Similar trend was observed during 1 996; where
the number of adults captured were 11.46, 3.82, 0.88 and 1.81 in the funnel traps,
and 1.62, 1.60, 0.073, and 0.10 in ban traps/week, respectively.

Generally, the mean number of adults captured by funnel blue traps was 4.24
beetles/trap, which about five times more than that those captured by pan blue water
traps (0.79 adults). The "t" value appeared highly significant value (5.58**).

Also, results in Table 2 revealed that the efficiency of funnel and pan traps cap-
ture were 72.48% and 14.05% (apple), 58.08 and 22.37 (pear), 83.38% and 4.48%
(navel orange), 86.84% and 5.98% (strawberry) for both seasons, respectively. It
could be concluded that controlling this pest might be achieved safely and efficiently
by using the funnel blue traps on fruit trees and strawberry plants. The "F" value ap-
peared significant value (7.99*) between treatments.

2. Plant traps: Plant traps are considered as one of the agricultural most applicable
control method and the most suitable technique when used agriculture intercropping
methods to reduce the infestation of pests below the damage threshold level. Canola
plants attract and preferred for T. squalida than other host plants. Therefore, canola
was used as plant trap intercropping with wheat or broad bean.

* Trifolio - M, GmbH company, Lahnau, Gemany
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Table 1. Mean number of T. squalida captured adults/blue funnel trap and pan water trap in or-

chards and fields at New-Salhia during the flowering period 1995 and 1996 seasons

Mean number of adults/trap/week
Trap Funnel blue trap Pan blue water trap
Yearl  fog5 1996 1995 1996
Host
AElE 5.67 11.46 1.69 1.62
PP (3.78-8.00) | (5.50-26.20) (1.11-2.56) (0.20-4.20)
Pear 2.2'6 3.82 0.78 1.60
(1.67-3.00) (0.10-7.60) (0.44-1.11) (0.20-4.20)
Kavel ogange 6.06 0.88 0.30 0.073
(4.80-8.40) (0.56-1.37) (0.20-0.50) (0.06-0.12)
Strawberry 1.82 1.81 0.15 0.10
(0.89-3.33) (0.92-3.07) * (0.0-0.33) (0.08-0.16)
Total 15.91 17.97 2.92 3.39
Mean 3.98 4.49 0.73 0.85
GM. 4.24 0.79

"t* between the two traps design 5.58**

Table 2. The changes in the number of T. squalida adults as indicated by captured two types of

blue traps during 1995 and 1996 flowering period at El —-Khattara.

Host Apple Pear
Insects number Eff. % Insects number Efficiency
data| per per per T fun. pan Per per per T fun, pan
year fun pen iree ) trap frap fun. pan free* ) frap {rap
1995 5.67 1.69 1.08 8.44 67.18 20.02 2.36 0.78 1.07 4.21 56.06 18.53
1996 11.46 1.62 2.1 15.18 | 75.49 10.67 3.82 1.6 1.01 6.43 59.41 24.88
Total 17.13 3.31 3.18 | 23.62 | 72.52 14.01 6.18 2.38 2.08 10.64 58.08 22.37
Mean 8.56 1.66 1.59 | 11.81 72.48 13.44 3.09 1.19 1.04 5.32 58.08 22.37
sd. + t t t t i + + + + t t
4.09 0.04 0.72 4,76 5.78 1.08 0.57 0.54 1.56 2.35 4.39
Host Navel orange Strawberry
Insects number Eff. % insects number Efficiency
data|] per per per T fun. pan Per per per T fun. pan
year fun pan tree ‘ irap trap fun. pan tree* ) trap trap
1995 6.06 0.3 0.36 6.72 90.18 4.46 1.82 0.15 0.1 2.07 87.92 7.25
1996 0.88 0.073 0.65 | 1.603 54.9 4.55 1.81 0.1 0.2 2.1 58.78 4.74
Total 6.94 0.373 1.1 8.323 | 83.38 4.48 3.63 0.25 0.3 4.18 86.84 5.98
Mean 3.47 0.167 | 0.505 | 4.162 | 83.37 4.48 1.815 0.125 0.150 2.090 86.84 5.98
s.d. t 4 < t 1 - t 1 + t + +
3.66 0.16 0.20 3.61 24.9 0.08 0.007 0.03 0.07 0.28 20.6 1.77

* = Visual count/tree

+ = Visual count/plot
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Table 3. Effect of different intercropping ratios between canola plants (c) in wheat fields (w) and the corre-
sponding captured adult number of T. squalida.

Plant Canola: Wheat Wheat: Canola W:C cC|wW
|
ROWS| 19 | 28 | 37 |46 | 19 | 28 | 37 | 46| 55 | 7 [ 40 [ 10
obsrv,
Mean No.
of adult 167 | 1.00 | 167 | 150 | 067 | 033 | 033 | 1.00 | 133 | 950 | - | 16
on wheat
Mean No.
of adult 6.0 | 567 | 967 | 567 | 1267|1733 | 967 | 767 | 567 | 80.02 {2033] -
on canola
Total 7.67 | 6.67 | 11.34 | 717 | 13.34 | 17.66 | 10.00 | 867 | 7.00 | 89.52 36.33
0,
dmeth 78.23 | 85.01 | 85.27 | 79.08 | 94.98 | 98.13 | 96.70 | 88.47 | 81% [ 8939 | 55.06
on canola
attract {27 | 1490 | 1473 | 2002 | 502 | 187 | 330 1153 19% | 1061 | 4404
on wheat
nReductlon 78.23 | 85.01 | 85.27 | 79.08 | 94.98 | 98.13 | 96.70 | 88.74 | 81% | 8939 | 55.96
% by canola

Table 4. Effect of different ratios of canola plant (c) intercropping and broad bean (B.) on the number of
captured T. squalida adults.

Plant Canola: broad bean Broad bean: Canola BC B|C
ROWS| 19 | 28 | 37 | a6 | 19 | 28 | 37 | 46 | 55 | ™ | 10 | 10
obsrv.
No. of adults

attracted to | 13.67 | 1267 | 11 | 1167 | 467 7 7 12 | 6.33 | 86.01 | 17 | -
broad bean
No. of adults
on canola
Total No.
attracted/plot
attract%
on canola
aftract%
on broad 87.24 | 76.00 | 73.33 | 70.00 | 25.94 | 58.33 [ 58.33 | 54.54 | 47.49 | 60.85 45.54
bean
Reduction
% by canola

2 4 4 5 13.33 5 5 10 7 55.33 - 120.33

15.67 | 16.67 | 15.00 [ 16.67 | 18.00 | 12.00 | 12.00 [ 22.00 | 13.33 | 141.34 37.33

12.76 | 24.00 | 26.76 | 30.00 | 74.06 | 41.67 | 41.67 | 45.45| 5251 | 39.15 54.46

12.76 | 24.00 | 26.67 | 30.00 | 74.06 | 4167 | 41.67 | 45.45 | 5251 | 39.15 54.46
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a. Canola with wheat: Data obtained in Table 3 indicated that when wheat or ca-
nola plants are sown alone, the mean attracted number of T. squalida adults were
44.04% and 55.96%, respectively.

When equal number of rows of both canola and wheat were planted (1:1) the in-
cidence of adult attraction to canola was increased to about 81%. But, when the wheat
was considered as the main crop with ratios of canola 1, 2, 3, 4 rows the attraction to
canola reached to the maximum percentage (89.39%).

The highest adult attraction was achieved by the ratio of 3 canola /7 wheat re-
cording 85.27%, while the attraction percentage ratios of canola by 2, 3, 4 were nearly
similar, therefore the suitable intercropping system with canola was 2 canola /8 wheat
might be considered as the best economically ratio for mass trappidg of T. squalida
adults.

In case of intercropping canola with wheat with inverse ratios (1c/9w & 2/8 &
3/7 & 4/6) the atiraction percentage was increased gradually by increasing canola ra-
tio until reached the maximum 98.13% (2w/8c), but this intercropping method was
not economic. The "F" value appeared highly significant value (6.67)"* between treat-
ments and (9.03**) between replicates.

b. Canola with broad bean: Data obtained in Table 4 indicated that, when
both broad bean and canola plants were sown separately or intercropping in equal num-
ber of rows (plots) the percentage of attraction of T. squalida adults were nearly the
same, where they were (45.54% and 54.46%) and (47.49% & 52.51%), respectively.

When the broad bean was planted, however, as a main crop with different inter-
cropping ratios with canola, the attraction percentage to canola reached to the aver-
age percentage, 39.15%.

The attraction percentage of the different ratios of canola with 2, 3, 4 broad
bean were increased gradually by increasing canola ratios. The most effective ratio of
canola as plant trap was 2 canola + 8 broad bean, in this ratio, the attraction reached
to 24% of the total number attracted to the plot. Therefore, it could be recommended
that 2 canola /8 broad bean was the best ratio of intercropping canola with broad
bean, in face of an important fact was that the broad bean have an attraction percent-
age more than canola (39.15% for canola and 60.85% for broad bean). The intercrop-
ping with canola was to help only in suppressing the population by the least canola and
best attraction. The "F" value appeared highly significant value (7.31**) between treat-
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ments and (21.22**) between replicates.

3. Repellent efficiency of two NeemAzal formulations on adult at-
traction to flowers of seven plant species: Data in Table 5 indicated
the following results :

a. In apple orchards: In 1995, the repellent effect of T 5% resulted in 73.4% af-
ter one day, decreased to 34.5% after seven days of application. However, the repel-
lent period started with (63.6%) after one day, but fluctuated to the 11'P day,
(66.9%) during the second season 1997. The average repellent percentage of both
seasons ranged between 68.5% (15! day) — 33.4% (11" day).

On the other hand, the repellent percentage of T/S 1% ranged between 36.4 —
81.5% and 86.3 — 88.3% for the two respective seasons. The average repellent in both
seasons ranged between 61.4 (1% day) — 44.2 (11'" day).

Generally, Neem application formulations on apple trees during apple flowering
season gave protection for at least seven days depending upon the density of both
flowering and adult population. Neem applications must be replicated every 7 days dur-
ing the flowering season to keep the population density of adults to the lowest level as
far as possible.

b. In pear orchards: In 1995, the repellent effect of T 5% was ranged between
74.6% after one day decreased to 10% on the fifth day of application. However, the
repellent period started with 84.5% after one day, but continued to 11th day (100%)
during 1897. The average repellent of both seasons ranged between 79.6% - 50%
(111" days)

On the other hand, the repellent percentage of T/s 1% ranged between 73.1 —
46.3% and 87.4 — 100% for the two respective seasons. The average repellent per-
centage of both seasons ranged between 80.3 (15! day)— 73.2% (11" day).

Generally, Neem application formulations on pear trees during pear flowering sea-
son gave protection for at least five days depending upon the density of both flowering
and attracted adults. Neem applications must be replicated every five days during the
flowering season to keep the population density of adults to the lowest level as far as
possible.

c. In navel orange orchards: In 1995, the repellent effect of T 5% ranged be-
tween 90.7% after one day to 3.7% on eleventh day of application. However, the re-
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pellent period started with 76% after one day, but continued to 11" day (65.3%) dur-
ing the second season 1997. The average repellent pertcentage of both seasons
ranged between 83.4% (15! day) — 34.5% (11'" day). On the other hand, the repellent
percentage of T/s 1% ranged between 86.9 — 35.7% and 69.2 — 93.8% for the two re-
spective sea;sons. The average repellent of both seasons for T/s 1% ranged between
78.1 — 64.8% during 11 days of application. ’

Generally, Neem application formulations on navel orange trees during navel
orange flowering season gave protection for at least 11th depending upon the density
of both flowering and attracted adults. Neem applications must be replicated every 11
days during the flowering to keep the population density of adults to the lowest level
as far as possible.

d. In wheat fields: In 1995, the repellent effect of T 5 % ranged between 6.9%
after one day to the more percentage 78.3% at the seven day of application. However,
the repellent period was extended more during season 1997, where it ranged between
100% after one day to 100% also at the 111", The average repellent of both seasons
ranged between 53.5% (15! day) — 50% (11'" day)."On the other hand, the repellent
percentage of T/s 1% ranged between 20.1 — 23.1% and 100 — 100% for two respec-
tive seasons. The average repellent of both seasons for T/s 1% ranged between 60.1
(15t day) — 50% (11! day).

Generally, Neem application formulations on wheat crop during wheat flowering
season gave protection for at least seven day depending upon the density of both
flowering and attracted adults. Neem application must be replicated every 5 days dur-
ing the flowering to keep the population density of adults to the lowest level as far as
possible.

e. In lupine fields: In 1995, the repellent effect of T/s % ranged between 18.9%
after one day of application during 1995, However the repellent period was extended
more during season 1997, where it ranged between 100% after one day to 75% at the
11th day. The average repellent of both seasons ranged between 59.5% (18t day) —
37.5% (11" day). On the other hand, the repellent percentage of T/s 1% ranged be-
tween 77.5% - 100% and 27.4 — 46.2% for two respective seasons. The average re-
pellent of both seasons for T/s 1% ranged between 52.5 (15! day) ~ 23.1% (11'" day)
after application.

Generally, Neem application formulation on lupine crop during lupine flowering
season gave protection for at least seven days depending upon the density of both
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Table 5. The repellent potentiality of two NeemAzal formulations expressed number

of T.squalida adults attracted to host plant species, fruit trees and field

crop flowers in newly reclaimed areas during two flowering seasons

(1995&1997).
Average number of adults/tree
Fonn NeemAzal T (5%) NeemAzal T/s (1%)
Host | Year ay
0 1 2 5 v 1" 0 1 2 5 7 11
obs.
treated 93 5 33 40 23 00 90 103 0.7 a3 20 03
1995 [ Undtre. 53 107 60 53 20 00 50 90 87 73 60 0.0
Rep% 734 887 | 570 345 00 %64 317 67.3 815 00
Apple treated 43 07 1.0 00 13 07 57 03 07 03 03 03
1997 [ Untre. 67 30 43 17 30 33 60 23 20 23 30 27
Rep% 636 | 638 100 325 €69 6.3 632 863 895 | 663
M. Mean 685 663 785 335 3345 614 475 67.8 855 442
treated 40 17 23 27 23 07 80 30 37 20 13 03
1995 | Undtre. 40 63 70 3 23 07 43 60 53 27 27 03
Rep% 7456 67.1 100 00 00 731 625 602 74.1 463
Pear treated 43 03 03 00 00 00 50 03 07 00 17 0.0
1997 | Untre. 6 27 37 20 23 13 63 30 30 17 23 17
Rep% 845 887 100 100 100 874 706 100 69 100
M. Mean 796 | 779 £ 50 50 803 666 80.1 402 732
treated 34 10 06 04 10 20 44 04 06 04 16 16
1995 | Untre. 36 38 22 14 30 22 46 32 32 14 22 26
Rep% 907 711 | 697 647 37 86.9 804 701 240 357
Navel treated 44 04 02 04 12 10 52 06 02 06 06 02
orange | 1997 | Un.tre. 58 22 26 14 52 38 64 24 34 10 28 40
Rep% 760 899 | 623 696 653 69.2 928 262 736 9338
M. Mean 834 805 66.0 672 345 781 866 482 483 648
M.G.M 772 749 665 509 233 733 669 684 582 60.7
treated 57 23 27 23 07 00 13 03 03 20 00 0.0
1995 | Un.tre. 30 13 23 40 17 00 20 23 30 40 00 00
Rep% 69 382 | 697 783 0.0 201 846 231 00 0.0
Wheat treated 30 00 00 00 00 0.0 27 00 00 00 00 00
1997 | Un.te. 23 13 23 53 30 1.0 10 07 07 20 20 07
Rep% 1.0 100 100 100 100 100 100 100 100 100
M. Mean 535 69.1 84.9 892 50 60.1 923 | 611 50 0
treated 37 10 10 07 00 00 a0 03 00 00 00 00
1995 | Unte. 30 10 10 07 00 00 30 10 03 03 00 00
Rep% 189 189 | 189 00 00 775 100 100 00 00
Lupine treated 80 03 00 07 03 20 40 13 03 20 13 27
1997 [ Unte. 53 17 80 133 150 53 6.7 30 a3 77 16.7 84
Rep% 100 100 965 887 75 274 883 %65 &7 62
M. Mean 505 595 | 577 294 375 525 942 783 435 231
treated 20 033 00 067 1.0 067 233 00 00 133 1.0 17
1995 | Undtre. 30 233 167 | 133 30 133 333 267 | .20 367 233 30
Rep% 788 100 244 50 27 100 100 482 387 204
Broad treated 20 00 00 03 17 10 10 0.0 00 13 00 03
bean | 1997 [ Unte. 20 13 13 20 43 23 10 13 13 37 10 23
Rep% 100 100 850 60.5 565 100 100 649 100 870
M. Mean 894 100 547 553 396 100 100 566 694 537
M.G.M 675 | 672 | 658 | 646 | 424 709 | 955 | 653 | 543 | 423
treated 53 30 37 10 13 00 83 80 30 13 00 00
1995 | unte. 43 47 37 20 30 03 53 103 83 1.7 1.0 00
Wild Rep% 482 189 | 594 648 100 504 769 512 100 0.0
mustard treated 43 00 00 00 00 00 14 10 03 13 00 00
1997 [ Untre. 37 23 80 147 7.0 03 30 50 13 83 60 07
Rep% 700 100 100 100 100 957 951 %6 100 100
M. Mean 74.1 595 797 824 100 1 86 739 100 50
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flowering and attracted adults. Neem application must be replicated every 5 days dur-
ing the flowering to keep the population denity of adults to the lowest level as far as
possible.

f. In broad bean fields: In 1995, the repellent effect of T 5% ranged between
78.8% after one day decreased to 22.7% after 11N of application. However, the repel-
lent period started after one day to the 11th day (39.6%) The average repellent of
both seasons ranged between 89.4 (15! day) — 39.6% (1 1th day). On the other hand,
the repellent percentage of T/s 1% ranged between 100 ~ 20.4% and 100 — 87% for
two respective seasons. The average repellent of both seasons for T/s 1% ranged be-
tween 100 (1%t day) — 53.7% (11'" day).

Generally, Neem application formulation on broad bean plants during broad bean
flowering season gave protection for at least eleven days depending upon the density
of both flowering and attracted adults., Neem applications must be replicated every 11
days during the flowering to keep the population density of adults to the lowest level
as far as possible. The average repellent of both seasons for two formulations ranged
between 67.5 ~ 42.4% (T) & 70.9 — 42.3% (T/s), with an average 69.2 — 42.3 during
the same period.

g. In wild mustard: In 1995, the repellent effect of T 5% ranged between 48.2%
after one day to the more percentage 100% at the 19th day of application. However,
the repellent period was extended during the second season 1997, where it ranged be-
tween 100% after one day to 100% on the eleventh day. The average repellent of
both seasons ranged between 74.1 (15! day) — 100% (11" day). On the other hand,
repellent percentage of T/s 1% ranged between 50.4 — 100% and 95.7 — 100% for
two respective seasons. The average repellent was 73.1% (15! day) and 50% (11"
day).

Generally, Neem application on wild mustard weeds during wild mustard flowering
season gave protection for at least eleven days depending upon the density of both
flowering and attracted adults. Neem applications must be replicated every 7 days dur-
ing the flowering to keep the population density of adults to the lowest level as far as
possible.

Since the concentration of both Neem Azal formulations reduced the mean num-
ber of insects and seemed to be significantly effective for control this target insect
pest. The residual action of both formulations could protect plant flowers for more 11
days.
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Generally, the correlation between the activity period of adult stage attacking
flowers of different plant species and the repellent percentage of Neem-Azal formula-
tions can be recommended as a suitable program for application to obtain the best re-
duction of attacking adults.

According to the appearance of adults on different hosts and their critical activi-
ty periods on every host, the following program may be suggested to repel this pest to
the least significant numbers:

Critical Total Least Approximately
Host activity period | period | repellent No. of sprays used
Of flowering days | period for needed concentration
each spray
Broad bean 31/1 -28/3 56 11 5
Lupine 3111 -21/3 51 5 10
Apple 14/2 - 28/3 42 7 6 Neem Azal Tis (1%)
Wheat 21/2-21/3 28 5 6 Azadrachtin A
Pear 713 -28/3 21 5 4
Navel orange 14/3 — 4/4 21 11 2
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