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ABSTRACT

The population fluctuation of onion thrips, Thrips tabaci
Lind. affected by natural predators, and weather factors was
studied in onion fields in Upper Egypt during 1999-2000 and
2000-2001 seasons. Different chemical control strategies of T,
tabaci were also studied. The population of onion thrips was
divided into five phases (P, to Ps) when December 1% was used
as starting date. The migration of T. tabaci into onion fields
(P1) occurred within 6 days. The population increased to reach
10% of the maximum after about 51 days (P,). Maximum
population density occurred after 95 days (P;) at maximum
temperature 30.4°C, minimum temperature 9.0°C and RH.
56.8%.  After that, the population declined to 10% of the
maximum (P,) after 123 days and approximately vanished from
onion fields (Ps) after about 163 days. The coefficient of daily
rate of increase (o) was relatively lower than that of population
decrease (a;). They were 0.021 and 0.038 individual/day,
respectively. The population fluctuation of associated predators,
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the anthocorids, Orius spp. and the ladybird beetle, Coccinella
undecimpunctata L. was also studied and was found to be
coincided with the pest population. Generally, statistical
analysis revealed that predators, maximum and minimum
temperatures and relative humidity played the most important
role in managing onion thrips population.To achieve an
excellent -chemical control against onion thrips, pirimiphos-
methy], furathiocarb, fluvalinate or pirimicarb were sprayed in
Jan,, 15 and Feb,, 15.

INTRODUCTION

Onion plant, Allium cepa L. is considered an important
vegetable crop in Egypt. Itis cultivated for its bulbs which are
used either for local consumption or assigned for exportation.
The annual loss in onion crop due to the averages of pests is
sometimes immeasurable (Krauthavsen, 1989).

Among many insect pests on onion fields, Thrips tabaci
is the only pest of economic importance (Gupta et al., 1991).
Once plants are seriously infested with thrips, they soon change’
in colour (turn yellow) and start to deteriorate (Lal! and Singh,
1968). Also, its role in the invasion of the fungal pathogen,
Alternaria porri and subsequent development of the disease
purple blotch was well known (McKenzie et al. 1993). Several
authors have studied the population density and/or the
population fluctuation of T. tabaci on cotton plants as affected
by weather factors (El-Shaarawy et al., 1975; Abdel-Fattah et
al., 1987; Hassanein et al., 1995 and Gameel, 1998). To reduce
the amount of insecticides used against 7. fabaci in onion fields,
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more information about the behaviour and abundance of onion
thrips as affected by changes in the abiotic and biotic factors are
needed,

The present investigation was conducted to study the
relative abundance of T. rabaci and to clarify the effect of
temperature, relative humidity and associated natural predators
on the occurrence of that pest during the two successive onion
growing seasons of 1999-2000 and 2000-2001. The study was
also conducted to throw some light on its chemical control.

MATERIALS AND METHODS

The present investigation was conducted at the
Experimental Farm of Assiut University during two successive _
seasons of 1999/2000 and 2000/2001. An area of about 1/4
feddan was divided into plots of equal size (1/100 feddan) and
was transplanted with onion (Giza 6 Mohassan) during the
second week of November in both seasons. The normal
agricultural practices were performed and no insecticides were
used. Samples were periodically taken at seven days intervals
from the beginning of December until maturity of the plants.
Four plants were randomly taken from each plot (100 plants),
each plant was carefully caged and separately sealed in a
polyethylene bag. Samples were then examined in the
laboratory under a stereomicroscope to record the numbers of
onion thrips (nymphs and adults) and its predators. The
meteorological data were obtained from the Meteorological
Station located at Assiut Experimental Farm of Assiut
University. |
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The relationships between the population of onion thrips
and the meteorological factors, as well as -._'-ﬁ_;ki;he predators
population, within the inspected periods were analyzed by using
multiple regression analysis.

Population phase of onion thrips was described in days as
phase 1 (Py), phase 2 (P,), phase 3 (P3), phase 4 (P) and phase 5
(Ps), where: ' '
P, = time needed to detect onion thrips, P, =time needed for the
population to reach 10% of the maximum population density,
P;= time to attain the maximum population density,
P, = time until the disappearance of 90% of the maximum
population density and Ps = time until the absolute
disappearance of thrips. December first was the starting date of
each population phase (P; to Ps).

Coefficients of daily rate of population increase (o) and
decrease (o,) were calculated according to Freier (1983):

0.9 ) 0.9
& = -
P;-P; Py-P;

To study the effect of some pesticides, time and number
of applications on the population of T. tabaci, an area of 172
feddan was divided into plots, (1/400 feddan each). Ten plants
from each plot were randomly chosen and taken to the
laboratory to count the numbers of alive thrips. The pesticides
used were piriphos-methyl, carbofuran, furathiocarb, fluvalinate
and pirimicarb (Table 1). The experiment was factorially
arranged including 6 treatments (5 pesticides + check). Each
treatment was replicated 4 times and tested in 6 programmes
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(Table 2). In other words, each programme could be considered
as an experiment by itself, with 6 treatments (including check)
and 4 replicates. Full coverage of onion plants was secured by
the use of knapsack sprayer fitted with one nozzle. Furadan
10% GR was only applied on the ground like the fertilizer just
before irrigation.

Table (1): Pesticides tested on onion plants, Allium cepa against
onion thrips, Thrips tabaci during 2001, Assiut.

Trade name Chemical name Rate of application
Pirimiphos- 0-2-diethylamino- 1 L./feddan
methyl 6-methylpyrimidin-

2- 50% EC 4-yl 0,0-dimethyl
phosphorothioate
(IUPAC)
Carbofuran 2,3-dihydro-2,2- 1 kg./feddan
10% GR dimethylbenzofuran- :
7-yl methyl carbamate
(IUPAC)
Furathiocarb butyl 2,3-dihydro-2,2- | 400 m.L./feddan
40% EC dimethylbenzofuran
-7-yI N,N’-thio-
dicarbamate
(IUPAC)
Fluvalinate (RS)-a-cyano-3- 160 m.L/feddan
24% EC phenoxybenzyl N-(2- o
chloro-a,a,a-trifluoro-
p-tolyl)-D-valinate
(IUPAC)
Pirimicarb 2-dimethylamino-5,6- | 150 g./feddan
50% WP dimethyl-pyrimidin-4-
yl
dimethyl-carbamate
(IUPAC)
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Table (2): Programmes of pestlcxdes application on, onion plants,
A. cepa against onion thrips, T. tabaci during 2001,

Assiut.
[_Programmes Date of applications No. of applications
] Jan., 15 - - - 1
2 - Feb,, 15 - - 1
3 Jan,, 15 | Feb., 15 - - 2
4 - Feb,, 15 | Mar, 15 - 2
5 Jan., 15 Feb., 15 | Mar, 15 - 3
6 Jan., 15 Feb., 15 | Mar, 15 | April, 15 4

The number of alive individuals of T. tabaci (nymphs and
adults) was used as a criterion to evaluate the effectiveness of
the pesticides tested within each programme. One count was
performed just prior to the first spray of each programme. The
post-treatment counts were made after one and two weeks from
the date of the last application of each programme. These
counts were conducted to represent the initial and actual effects
of the pesticides used upon T. tabaci. Percentages of reduction
of the T. tabaci individuals as a result of the pesticidal
treatments, were calculated according to Handerson and Telton
equation (1955).

: 1, x Cp
Reduction percentage = (1 - — )x 100
b
where:
t,= treatment after spray.
Cy= check before spray,
t,= treatment before spray, and

C.= check after spray.

Data of the effect of the pestundes used on the population
of the T tabaci, were analyzed, and means were compared
according to Duncan’s Multiple Range test.
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* RESULTS AND DISCUSSION

The results presented in Tables 3 and 4 show the
population fluctuation of T. tabaci L., its associated predators
Orius spp. and C. undecimpunctata L., as well as the prevailing
weather factors within the inspected dates.

Table (3): Population fluctuations of T. fabaci and associated predatory
insects on onion crop at Assiut, 1999-2000 season. .

No. of No, of predators/plant Meteorological records
Month | Date | individuals of | Orius C. unde- Temperature (°C) R.H.
%
Thrips tabaci | spp. | Cimpunctat | Total | Max. Min.
/plant a
7 13 0.0 0.0 0.0 254 50 64.1
Dex. 14 1.5 00 0.0 0.0 24.3 58 612
21 21 0.0 0.1 0.1 254 | 43 66.7
28 4.4 0.0 0.2 0.2 24.6 28 67.7
4 6.5 0.0 0.2 0.2 23.6 30 71.5
Jan. 11 7.0 0.0 0.3 03 294 42 543
13 41 1Li 0.3 14 278 6.0 63.0
25 10.6 1.2 0.4 1.6 20.8 5.2 66.1
2 435 14 0.6 20 220 26 638
Feb. 9 41.6 19 1.1 30 218 1.0 61.5
16 73.8 2.5 09 34 26.0 24 609
23 76.3 2.0 1.8 3.8 214 4.0 39.9
2 289 1.1 26 6.7 282 28 52.9
9 202.3 49 22 7.1 232 50 59.0
March | 16 719.6 39 29 6.8 278 6.0 474
23 101.2 23 25 48 .| 284 51 443
30 59.4 32 20 5.2 29.6 3.0 459
7 441 2.0 22 42 314 74 452
April 14 13.5° 14 24 38 36.6 6.0 403
21 9.9 1.4 2.1 35 376 8.8 435
28 5.8 1.2 1.6 28 41.4 126 408
6 49 1.0 1.2 22 384 11.6 379
May 13 22 1.0 1.2 22 40.6 132 334
20 1.0 0.0 0.6 0.6 43.6 16.6 28.6
Total 885.5 36.5 294 65.9
Mean 36.88 1.52 1.23 2.75
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As shown in Table 3, T. tabaci population started to
appear on December, 7" (1.3 individuals/plant), and increased
gradually in small numbers during December. The population
increased in moderate numbers during January, then the
population increased relatively in high numbers during Febru
to reach its maximum (202.3 individuals/plant) on March, g{z
The population started to decrease gradually during April and
reached the lowest level (1.0 individual/plant) on May 20th.

Table (4): Population fluctuations of T. tabaci and associated predatory
insects on onion crop at Assiut, 2000-2001 season.

No. of No. of predators/plant Meteorological records
Month | Date | individvals of | Orius C. unde- Temperature (°C) | R.H.
%
Thrips tabaci | spp. | cimpunctata | Total | Max. Min.
/plant
5 1.6 0.0 0.0 0.0 26.0 7.4 60.8
Dec. - | 12 14 0.0 0.0 0.0 324 7.0 61.4
19 29 0.0 0.0 0.0 238 38 629
26 4.8 0.0 0.2 0.2 22.6 4.0 654
2 7.3 0.0 0.2 02 238 6.2 73.1
9 8.1 0.0 03 0.3 242 | 48 709
Jan, 16 8.2 1.5 0.4 1.9 234 3.8 72.1
23 17.0 1.9 0.6 2.5 234 3.2 -60.4
30 532 1.6 0.8 2.4 23.0 16 63.4
6 739 2.0 1.1 34 24.6 14 613
Feb. 13 784 2.1 1.5 36 264’ 3.2 63.9
20 882 2.4 1.8 4.2 262 6.0 54.1
27 153.9 2.6 1.4 4.0 26.4 4.6 55.9
6 239.1 33 2.0 533 29.2 6.6 50.6
March 13 341.7 5.1 33 84 304 9.0 56.8
20 220.6 36 2.9 6.5 328 7.4 48.1
27 79.2 3.2 2.7 5.9 29.0 6.8 51.2
3 16.3 2.9 23 5.2 322 82 453
April 10 9.8 2.7 2.1 4.8 334 8.8 46.5
17 8.1 2.1 2.0 4.1 3.2 102 40.1
24 4.3 1.6 1.9 | 35 39.8 13.8 45.5
i 23 1.9 16 35 38.0 13.0 40.6
May g 1.1 13 14 2.7 41.6 17.8 37.1
15 0.6 1.0 1.5 2.5 35.6 15.0 43.0
1422.2 428 32.0 74.8
Total
Mean 59.26 1.78 1.33 3.11
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The predator population started late than the pest
population. The anthacorid bugs, Orius spp., population started
to appear 6 weeks later on January, 182, Its population started
with 1.1 individuals/plant and increased gradually to reach its
peak (4.9 individuals/plant) on March, 9%, then the population
decreased gradually till it completely vanished from the field on
May20®.Concerning the coccinellid beetle, C. undecimpunctata,
its population appeared four weeks earlier than Orius spp.
population. Its population increased from 0.1 individual/plant
on December 21 to reach its peak (2.9) a weak later than the
peak of Orius spp. Then, the population decreased gradually till
the end of the growing season.

Data presented in Table 5 show the multiple-regression
analysis between the population density of T, tabaci and the
weather factors as well as the predators. Simple correlation
analysis revealed a significant positive effect of predators (X4)
on the pest population. On the other hand, the maximum
temperdture (X;), minimum temperature (X;) and relative
ilumidi,ty (X53) had insignificant effect. However, the coefficient
of determination (R?) was 79.65 indicating that the four
mentioned variables were together responsible for 79.65% of
the changes in thrips population during 1999-2000 season. By
dropping each variable (Table 5), step by step from the input the
analysis data, to explain the gradual representative efficiency of
each variable on the population changes of the insect pest, the
studied variables can be arranged in descending order as
follows:  Predators, maximum temperature, minimum
temperature and relative humidity, where their efficiencies were
~ 66.84,7.81, 4.98 and 0.02, respectively.
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The data presented in Table 4 revealed that the general
picture of the pest population during 2000-2001 season was
almost the same of 1999-2000 season, but it was relatively
higher (59.26 individual/plant). The initial infestation was also
higher than that of the first season (1.6 individuals/ plant) and
occurred on December, 5% the population then, increased
gradually to reach its peak (341.7 individuals/plant) during the
second week of March. Afier that, the population decreased
gradually to reach the lowest level on May, 152 (0.6
individual/plant).

The number of predators during this season was also
higher (3.11 individuals/plant) than the first one. The Orius

spp. appeared 6 weeks later than the pest population and 3
weeks later than the coccinellid beetle with an initial population

iy ACILAWL RIICAAL RELlWw Wwiswwiliwassasws SRSl Y ISSL T2l SS2aRS

of 1.5 individuals/plant on January 168, During this season, it
was noticed that the peak of the pest population was exactly

Table (5): Multiple-regression analysis between total number of T.
tabaci, biotic and abiotic factors during 1999-2000 season.

Biotic and abiotic T R Rx100 | Decrease | Efficiency
factors in R*x100
Non . - 0.8925 79.65 - -
Max. temp. (X1) -0.3423 0.8719 76.02 3.63 7.8152
Min. temp. () -0.3263 0.8794 77.34 2.31 4.9791
Avg. RH. (X5) -0.0360 0.8924 | 79.65 0.00 0.0171
Sum of predators (X,) | +0.8074** | 0.6971 48.60 31.05 66.8469

YE = 81.5974 - 4.3995 X, + 4.3559 X, + 0.1170 X5 + 18.4461 X,
*» Significant at P = 0.01
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synchronized with the peak of Orius spp. (5.1 individuals/plant)
and the peak of C undecimpunctata (3.3 individuals/plant).
The population of both predators decreased gradually till the
end of the growing season.

The data presented in Table 6, indicate that the simple
correlation coefficient of natural enemies (predators) was
positive and highly significant. The maximum and minimum
temperatures and relative humidity had a negative and
insignificant effect. The multiple-regression analysis revealed
that the four studied variables were responsible for 70.33% of
the changes in T. tabaci population. Most of the changes
(64.24%) however, were due to the predators

Tla F&EY AAurltinla wsnmenoosme neelermsn Lea oy ..........1.. - af
1L \U}. A¥LUWILL i1 E.l bb ALl a.ur.uy o1 b IJUI-WUULI Wml llu.l 11U, i
T. tabaci, biotic and abzonc factors during 2000-2001 season.
Biotic and abiotic r R R%100 | Decrease | Efficiency
factors _ ) in R*100 _ .
Non - | 08386 | 7033 - |-
Max. temp. (X,) 00609 | 08354 | 69.79 054 | 05545
Min. temp. (Xz) -0.1286 | 08315 | 69.14 .19 | 12158
.| Avg. RH. (X3) 0.0396 | 08129 | 66.08 425 | 43285
Sum of predators (X,) | +0.7291*¢ | 02697 7.27 63.06 | 642355

YE = 249.0459 - 3.6062 X, +6.0330 X; +4.3759 X, + 40.9129 X,
** Significant at P = 0.01

In general, the obtained results, indicated that predators,
maximum temperature and minimum temperature during 1999-
2000 season and predators and relative humidity during 2000-
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2001 season played the most important role in regulating thrips
population. Hassanein et al. (1995) found that témperature and
relative humidity had a negative effect on thrips population.

The data of both seasons showed that the pest population
was higher during the second season than the first one and this
may arised from the prevailing weather factors and the
movement of insect pests to neighbouring crops that thrips
adults overwintering on it. Shrick (1951) reported that the
thrips overwinter principally as adults on clover and lucerne,
and onion become infested by the adults migration from clover,
lucerne and other sources.

It is obvious that the pest population was low during the
cold months (December and January) because adults only could

be found (Ghabn, 1948). Edelson and Magaro (1988) found

that T tabaci required for its development from egg to
ovipositing adult female 191.1 day-degree with a threshold
temperature of 11.5°C. So, it is may suggested that the cold
weather prevailing during December and January approximates
to the lower development threshold and may explain the low
population during these months.

The results also indicated that the maximum population
density occurred during March and then the population
decreased gradually till the end of the growing season, this may
resulted from higher temperature after March, the predators
activity and the maturity of onion plants became unsuitable for
thrips feeding. So, fraction the insect pest population was
possibly migrated to other suitable crops such as cotton. These
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findings are in full "_.i_jalgfgreement with those who studied the pest
population on onion (El-Serwiy ef al. 1985; Lu and Lee, 1987,
Afifi and Haydar, 1990; Haydar and Sherif, 1990 and Lorini
and Dezordi, 1990). El-Serwiy et al. (1985) indicated that the
pest population were affected by temperature and onion crop
~ maturity as well as by predators activity. Lu and Lee (1987)
found that, in the field, the population density of T. tabaci
increased from November to April (especially during February
and March) and fell sharply when temperatures were high.
Afifi and Haydar (1990) noticed that small number of 7. tabaci
on onion up to early February and thereafter numbers increased
until late March. Haydar and Sherif (1990) mentioned that T.
tabaci began to build up its population in early February and
reached a maximum during April. Lorini and Dezordi (1990)
reported that the fluctuation of thrips population were related to
climatic conditions, especially temperature and rainfall when
the pest population density increased with an increase in
temperature combined with lack ofrain. Also with those who
" study the pest population on cotton (El-Nahal, 1958; Hassanein
et al. 1971; Hosny and Shoeib, 1971, 1972; Khalil et al., 1973;
El-Shaarawy et al., 1975; Habib et al. 1976; Abdel-Fattah et al.,
1987; Bleih, 1987; Hassanein et al., 1995; Sewify et al., 1996;
Abou-Elhagag, 1998; Gameel, 1998. and Samhan, 1998) were
found that the peak of thrips on cotton was during April and
May or early June and this may be because of the migration to
cotton and also because cotton was just planted during March.

Concerning the predators population, it is obvious that the
. population density of the anthocorid bugs, Orius spp. was
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higher than the population density of the coccienellid beetle, C.
undecimpunctata in both seasons. McGregor (1942) mentioned
that the anthocorid bugs, Orius spp. caused effective control of
certain injurious insects, particularly thrips. Tawfik and Ata
(1973) reported that O. albidipennis was very common on
plants infested with aphids, thrips and other small insects
working as control agent against these insects. Akramovskaya
(1979) found that the Orius spp. adults preferred T. tabaci than
the other preys. These findings confirm that Orius spp. are
important in the biological control of T. tabaci. El-Heneidy et
al. (1979) found that Orius spp. appeared to be the dominant
predators in the clover and cotton fields followed by C.
undecimpunctata.

The foregoing results also showed that the peak of the
predators population was coincided with that of the pest
population. This was in agreement with many other
investigators (Kamal, 1951; Hafez, 1960; Hassanein et al.,
1969; Abdel-Kawi, 1971; Abdel-Galil, 1980; Samy, 1972;
Habib er al. 1976; Tawfik et al., 1976; El-Heneidy e? al. 1979;
Hamed et al. 1983; Abbas and El-Deeb, 1993; El-Maghraby et
al. 1993; Nassef et al. 1996) who found that the peak of the
predators population on cotton was synchronized with their
preys and their peak occurred during late March, April, May
and or early June. . '

Results in Table 7 show that the migration of T. tabaci
adults from overwintering sites such as clover, lucerne, weeds
and grasses grown near canals (Willcocks and Bahgat, 1937 and
Shrick, 1951) into onion fields (Py), occurred after 6+1.41 days
(one week from the beginning of December). The population
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increased to become $0% (P,) of the maximum population after
51.0 days (7 weeks from the initial infestation). This means that
the population of T. tabaci tended to establish in onion fields
during this time, The maximum population density of T tabaci

Table (7): Population phase of T. fabaci (P1, P2, P3, P4 and Ps in
days), maximum number of thrips/plant (Max. No.), coefficient
of daily rate of population increase (o) and decrease (o2), and
the duration of each population stage (P3-P1, P3-P2, P4-P3, Ps-Ps,
Ps-P; and P4-P; in days) on onion fields, Assiut, 1999-2000 and
2000-2001 seasons.

Variable Growing season Total MeantS.D.
1999-2000 2000-2001
P, 7 5 12 6x+1.41
P; 51 51 102 5140.00
P, 92 98 190 95+4.24
Max. No. 2023 3417 544 272198.57
P, 131 115 246 : 1231£11.3T
Ps 165 162 327 163.542.12
Py-P, 85 93 178 89+5.57
o 0.022 0.019 - 0,041 0.02110.002
; Ps-P: 41 47 88 441424
PP 39 17 56 28415.56
) 0.023 0,053 0.076 0.03810.02
Ps-P; 73 64 137 68.516.36
Py-P, 158 157 315 157.5+0.71
Py-P; 80 64 144 7241131

(Ps) occurred after 95+4.24 days from the initial infestation
© (13-14 weeks), nearly during the second week of March. The
~ peak of T. tabaci occurred during this period of the year is due
;" to favourable weather conditions prevailing during this period
that seems to be the optimum for development and reproduction
. of T tabaci and to the suitability of the host plant. After
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reaching the population its maximum level, it declined to reach
10% of the maximum level (P,) after 123+11.31 days (17-18
weeks). The population vanished from the onion fields (Ps) after
163.5+2.12 days toward the second half of May. The duration
from the appearance of the thrips population up to
disappearance (P, to Ps) was about 22-23 weeks. The most
active period of development of T. tabaci population (P to Py)
was about 10 weeks. Rate of population decrease (or;) was
about 2 times as higher as rate of increase (ay); (0.076
individuals/day versus 0.041 individuals/day). This may give
an evidence of the sudden decrease in the thrips population later
in the season. The decline and disappearance of thrips later in
the season may result from a combination of predators and the
rapid drop in the suitability of host plant which makes thrips
leaves onion to another suitable crops such as cotton plants.
~ Many authors, as it mentioned earlier, found that the peak of
thnps on cotton occurred during this period. Hassanein et al.
(1995) found that 7. tabaci started to appear in relatively high
numbers when cotton seedling was about 21 days old.

Effect of some pesticides, time and number of sprays on
the population of 7. fabaci was planned to evaluate the
effectiveness of the used pesticides and to determine the number
of treatments required in the optimal time against T. fabaci.

Tables 8 and 9 show the percentages of reduction in
Ttabaci after one and two weeks from the date of the last
application of the tested pesticides of each programme,
respectively. The reduction after ! and 2-week may represent
the initial and the actual effects of the pesticides upon this pest.
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Regardless of time and number of sprays, data in Tables 8
and 9 indicated that pirimiphos-methyl, furathiocarb, fluvalinate
and pirimicarb were equally effective and succeeded in
reducing the number of T. tabaci. Their reduction could be
considered about 100% after 1- and 2-week from the date of the
last pesticides application in each programme. Data also
revealed that carbofuran was the least effective one, since its
reduction was about 69 and 84% after 1- and 2-week,
respectively. The differences between the used pesticides and
carbofuran after 1- and 2-week, were significant regardless of
time and number of pesticides sprays.

Regardless of the used pesticides, data in Tables 8 and 9
indicate that the highest reduction in 7. tabaci numbers was
achieved by programme No. 6 (Jan., 15 +Feb., 15 + March, 15
+ April, 15) and by programme No. 5 (Jan., 15+ Feb., 15+
March, 15) and they did not statistically differ after 1-or2-
week from the date of the last pesticides application of each
programme. Also, the effectiveness of programme No. 5 was
similar in reducing 7. fabaci numbers to programme No. 4
(Feb., 15 + March, 15) and programme No. 3 (Jan., 15 + Feb.,
15), when carbofuran was avoided. On the other hand,
programms No. 1 and 2 (Jan., 15 and Feb., 15) were less
effective against T. tabaci and they did not statistically differ
after 1- or 2-week.

It is noticed from the obtained results, that 2-spray
programme was generally effective than 1-spray programme
schedules. Programme No. 5 and No. 6 were the most effective |
programmes tested and they exhibited equal reduction in
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T. tabaci population as programme No. 3 or 4 after 1- or 2-week
from the date of the last spray of each programmé (tables 8 and
9). Therefore, it can be concluded that using of any pesticides -
tested except carbofuran in a two sprays programme (Jan., 15 + o
Feb., 15) or (Feb., 15 + March, 15) or in three sprays
programme (Jan., 15 + Feb., 15 + March, 15) should achieve a
successful control of 7. tabaci population. Excessive chemical
control increases the cost of pest management program and ;
brought many problems such as, environmental pollution,
emergence of few pests, pesticide resistance and threat to
human health. In integrated pest management program, all -
available techniques and control measures should be used to \
manage pest populations so that economic damage of the cropis
avoided and adverse effect on the environment are minimized
(Anonymous, 1969). To solve these problems, one approach of
integrated pest management is to minimize the use of pesticides
and take full advantage of the naturally occurring predators and |
parasites (especially the forementioned results showed that the
predators had a significant role in affecting the pest population).

So, it could berecommended to use 2-spray programme (Jan.,

15 + Feb., 15) since it was statistically as effective as three
sprays programme. Especially, the foregoing results of the pest
ecology (Tables 3 and 4), showed that the higher numbers of the
pest popilation occurred during February and March.

The obtained results are in full synchronizing with the
findings of Viswanathan and Regupathy (1987), Cermeli
(1989), Aboul-Hagag (1995) and Ibrahim (1995). While it was
disagreed with the results of Regupathy (1980) and Tsai et al.
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(1986) who found that carbofuran was active against banana
aphids. The contradiction between the present results and their
results may be due to the difference in the kind of the treated
pest and in the method of application. Whereas in their study,
the compound was injected into the plant pseudostem, while in
the present study, the compound was used as granules and put
in the ground near the plant roots just before irrigation and the
largest amount of the compound would be transferred with the
irrigation water.

CONCLUSION

From the present study, it can conclude that migration of
T. tabaci adults from overwintering sites into onion fields (Py),

occurred during one week from the hpotnnn‘\g of December,
The population then increased to become 10% (P;) of the
maximum population after 7 weeks, nearly during the last week
of January. The maximum population density (P;)occurred
nearly during the second week of March. The population then
declined to reach 10% of the maximum level (P,) nearly during
the last week of April. Then, the population vanished from the
onion fields (Ps) during the second half of May. The duration
from P; to Ps was about 22-23 weeks. The most active period
of development of T. tabaci population (P, to P4) was about 10
weeks.

The foregoing results of the pest ecology (Tables 3 and

4), showed that the population density of T. fabaci increased
especially during February and March. So, from the results of
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Tables 8 and 9, it could be recommended to use 2-Spray
programme (Jan., 15 + Feb., 15) to prevent the population of .
tabaci to reach the peak.
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