Whitefly associated squash silverleaf can significantly be
reduced by weekly soil application of imidacloprid.
Further studies should be conducted to develop effective
methodology of using these insecticides for controlling
whitefly and whitefly associated squash silverleaf.
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EFFECTIVENESS OF INSECTICIDES IN CONTROLLING THRIP5 PALMI KARNY
(THYSANOPTERA: THRIPIDAE) ON DIFFERENT VEGETABLE CROPS IN SOUTH FLORIDA
Dakshina R. Seal, Richard M. Baranowski
and Joseph D. Bishop
University of Florida, TREC
Homestead, FL 33031

Additional index words. Imidacloprid, residual effect, soil ap
plication.

Abstract Five experiments were conducted to evaluate the
effectiveness of insecticides in controlling Thripspalmi Karny.
In the first study, none of the treatments reduced T. palmi
significantly in comparison to the nontreated check. An over

all reduction (P < 0.05) in the number of thrips was observed
on plants treated with imidacloprid in the second test. In the
third test, cyhalothrin and formatenate hydrochloride reduced
thrips on different sampling dates when insecticides were
applied once a week. When insecticides were applied twice
a week, formatenate hydrochloride (1-2 kg/ha) reduced thrips
population consistently on different sampling dates. In the
fourth study, soil application of imidacloprid (0.04 kg/ha) at
planting reduced larvae for 8 weeks. In the fifth study, aba
meet in in combination with pyrethrins/rotenone significantly
reduced T. palmi after three applications at weekly intervals.

Thrips palmi Karny is an important economic pest of
different vegetable crops in Southen Florida. Since its ap
pearance in 1990 in Dade County, FL, this pest has migrated
towards the north. In the spring of 1993, T. palmi caused
severe damage, 77% crop loss, to pepper (Capsicum annuum

L.) crops in Palm Beach County. In South Palm Beach area,
growers incurred an estimated loss of $3.9 million due to
this pest (Shuler and Nuessly, 1993, personal communica-
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tion). Moderate infestations of T. palmi in peppers, beans
(Phaseolus vulgaris L.), and eggplants (Solanum melongena
L.) were observed in Dade County in the spring of 1993.
Severe infestations of T. palmi were recorded in Hawaii
on cucurbits, eggplants, pepper, and amaranthus spinosus L.
in 1982 and 1983 (Nakahara, 1984). But population abun
dance of this insect decreased thereafter. At about the
same time (1981-82), Riddle-Swan (1983) reported T. palmi
infestation on hairy gourd in Hong Kong.
Considering its economic importance, Seal (1993a)
studied seasonal patterns of T. palmi in different vegetable
crops. Seal (1993b) also studied spatial and within-plant
distribution of T. palmi to develop a proper sampling method
of this pest. Yoshihara (1982) studied ecological distribu
tion of T. palmi in Japan.

At present management is mainly based on chemical
control method. Growers use combinations of two or more
insecticides to control this pest. But in most instances, con
trol is unsatisfactory. Seal and Baranowski (1992), and Seal

(1993c) conducted studies to determine effectiveness of
different insecticides. They found that formatenate hydro
chloride is effective in reducing thrips population followed
by a combination of azinphosmethyl and methomyl. For
matenate hydrochloride is not labelled for any of the field
crops. Therefore, the objectives of this study were to deter
mine the effectiveness of other insecticides to control T.
palmi. Specifically, the residual effect of imidacloprid at a
low rate (l/4th of recommended rate) was determined in
controlling T. palmi when applied in the soil at planting.
Also, the effectiveness of insecticides at two management

levels was studied, applying once and twice a week for five
weeks.
Materials and Methods

Five studies were conducted to manage T. palmi using
chemical insecticides on 'Dixie' squash, Tod Squad' beans
Proc. Fla. State Hort. Soc. 106: 1993.

and 'Dusky' eggplants in 1993. The experimental fields
were located on rockdale soil in Homestead, FL. In the
first study, 'Dixie' squash was planted on 28 April 1993.
Plant spacing was 0.6 m in the row and 0.9 m between rows.
Fertilizer at 90 N, 180 P, 180 K (kg.ha-1) was banded 10 cm
below the soil surface and 10 cm to each side of the seed
row. All plots received 38.2 kg/ha N (ammonium nitrate
34-0-0) as a side dress applied 4 weeks after planting.
Chlorothalonil (3.4 kg/ha) was used at approximately 14day intervals to control downy mildew and powdery mil
dew. Plants were irrigated twice weekly with overhead
sprinkler system delivering 5 cm each time.

Plots were 3 m long by 4 rows. Treatments evaluated
were: applications of (1) pyrethrins (0.03 kg/ha)/piperonyl
butoxide (0.25 kg/ha); (2) treatment (1) + methamidophos
(1.12 kg/ha); (3) methamidophos (1.12 kg/ha) + fenpropathrin (2.25 kg/ha); (4) treatment (3) + piperonyl butoxide
(0.25 kg/ha). Experiments were set up as randomized com
plete block design with 4 replications. Insecticides were
applied at 934 liter/ha of water at 3.6 kg/cm2 with a CO2
backpack sprayer equipped with 2 hollow-cone nozzles on
a hand-held boom. Treatments were evaluated by randomly
collecting 5 middle leaves, one per plant, from the two
center rows of each treatment plot 24 hour after insecticide
application on each of 3 sampling dates, 28 May, 3 June,
and 9 June 1993. Leaf samples were placed separately in
one liter plastic cups with lids and transported to the lab
oratory. Leaves were washed with 70% ethanol to separate

thrips from the leaves and number of thrips per leaf sam
ple was recorded using a binocular microscope (25 x).
In the second study, 'Dixie' squash was planted on 25
May 1993. Planting and other cultural practices were as
discussed in the previous study.
Plots were 3 m long by 4 rows. Treatments evaluated
were: (1) imidacloprid (0.04 kg/ha); (2) mevinphos (0.67
kg/ha); (3) jojoba oil (6.6 kg/ha); (4) methamidophos (1.12
kg/ha) + jojoba oil (6.6 kg/ha); (5) cyhalothrin (0.05 kg/ha);
(6) fenpropathrin (2.25 kg/ha) + pyrethrins (0.01 kg/ha)/
rotenone (0.01 kg/ha); (7) pyrethrins (0.03 kg/ha)/piperonyl
butoxide (0.25 kg/ha); (8) methamidophos (1.12 kg/ha) +
pyrethrins (0.03 kg/ha)/piperonyl butoxide (0.25 kg/ha);
(9) methamidophos (1.12 kg/ha) + fenpropathrin (2.25 kg/
ha) + piperonyl butoxide (0.25 kg/ha); (10) esfenvalerate
(0.06 kg/ha) + piperonyl butoxide (0.25 kg/ha); (11) oxamyl
(0.56 kg/ha) + M-Pede (1.1 kg a.i/ha); and (12) a nontreated
check. Experiments were set up as randomize complete
block design with 4 replications.
To evaluate the effectiveness of insecticides, leaf sam
ples were collected on 4 dates, 9 June, 17 June, 23 June,
and 30 June 1993. Insecticide application methods and
leaf sampling procedures were similar to the above study.
The third study was conducted in a post harvested com
mercial field in Homestead, FL. Six-week old 'Dusky' egg

plants were transplanted on rockdale soil on 2 January
1993 on raised beds of 0.2 m high and 0.9 m wide. Beds

were covered with black polyethylene mulch, and were

fumigated with 393 kg/ha of a mixture of 67% methyl
bromide and 33% chloropicrin 2 weeks prior to planting.
Fertilizer was applied at the rate of 281, 245, and 323 kg
of N, P, and K/ha, respectively on beds before covering
with black plastic mulch.
Plot size was 6 m by one row. Plant spacing was 0.6 m

within beds and 0.9 m between beds. Treatments consisted
Proc. Fla. State Hort. Soc. 106:
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of: (1) pyrethrins (0.03 kg/ha)/piperonyl butoxide (0.25 kg/
ha); (2) methamidophos (1.12 kg/ha) + fenpropathrin
(2.25 kg/ha) + pyrethrins (0.03 kg/ha)/piperonyl butoxide
(0.25 kg/ha); (3) methamidophos (1.12 kg/ha) + fenpro
pathrin (2.25 kg/ha) + pyrethrins (0.01 kg/ha)/rotenone
(0.01 kg/ha); (4) fifranol (0.04 kg/ha); (5) fifranol (0.04
kg/ha) + pyrethrins (0.01 kg/ha)/rotenone (0.01 kg/ha); (6)
azinphosmethyl (0.56 kg/ha) + methomyl (0.67 kg/ha); (7)
oxamyl (0.56 kg/ha) + methomyl (0.67 kg/ha); (8) azinphos
methyl (0.56 kg/ha) + methomyl (0.67 kg/ha) + pyrethrins
(0.01 kg/ha)/rotenone (0.01 kg/ha); (9) cyhalothrin (10)
mevinphos (0.67 kg/ha); (11) formatenate hydrochloride
(2.06 kg/ha); (12) formatenate hydrochloride (1.03 kg/ha);
(13) formatenate hydrochloride (0.50 kg/ha); (14) chlorpyrifos (1.1 kg/ha); (15) nontreated check. Treatments
were assigned to plots arranged in a randomized complete
design with 4 replications. Insecticides were applied at
weekly intervals on 21 and 27 April, 4, 11, and 18 May
1993 using a solo pump backpack sprayer equipped with
2 flat fan nozzles on a hand held boom. Pressure was ca.
3 kg/cm2. Dilution was at the rate of 934 liter/ha.
A similar experiment was conducted in another part of
the same field by applying each of the above treatments
twice weekly for five weeks. All procedures used in this

study were as discussed in the previous study.
In each experiment, treatments were evaluated by collect
ing leaf samples once a week, 24 hours after each insecticide
application in the first study; and 24 hour after second
application of each treatment in the second study. Five
mature leaves were collected randomly, one per plant,
from each treatment plot, and placed separately in plastic
cups with lids. Leaves were transported to the laboratory,
and immatures and adults of T. palmi were separated by
washing with 70% ethanol and the number of insects per
sample were recorded.
The fourth study was conducted in a 0.4 ha field at the
Tropical Research and Education Center, Homestead,

Florida. Planting and other cultural practices were as dis
cussed in the third study. Transplants ('Dusky' eggplants)
were set in bedded rows (0.2 m high, 0.9 m wide, 1.8 m
center to center) 0.6 m apart on 1 Jan. 1993.

Each plot consisted of a single row 3 m long. Treatments
evaluated were two rates of imidacloprid, 0.04 and 0.02
kg/ha, and a nontreated check. Treatments were arranged
in a randomized complete block with four replications.
Treatments were applied only once, one week after planting,
on the soil of the treatment rows with a backpack sprayer
delivering 1347 kg/ha on 4 Jan. 1993. Treatments were
evaluated at different ages of eggplants by randomly col
lecting 5 middle leaves, one per plant, on 17 Jan., 11 and
26 Feb., 5, 12, 19, and 27 March, 2, 9, 16, 23, and 30 April
1993. Samples were processed as discussed previously and
the number of thrips (male + female + larva) on each leaf

sample was recorded.
In the fifth study, 'Pod Squad' beans were planted on
15 Mar. 1993. Seeds pretreated with labelled fungicide

were planted in a 0.3 ha field using a mechanical planter.
Seeds were placed 2-3 cm below the soil surface in rows at
the rate of 8-10 seeds per row foot. Fertilizer (1830 kg/ha;
8-16-16 (N-P-K) was applied on two dates; at planting and
2 weeks after planting. Plants were irrigated twice weekly,
ca. 5 cm each time, using overhead irrigation system. Weeds
were controlled by broadcasting atrazine (0.5 kg/ha) be229

tween the seed rows at planting, and by cultivating biweekly
therafter.

Plots consisted of four 36 m long rows spaced 0.9 m.
Insecticidal treatments consisted of applications of (1) flucycloxuron (0.02 kg/ha); (2) endosulfan (0.84 kg/ha) +
pyrethrins (0.01 kg/ha)/rotenone (0.01 kg/ha); (3) only one
application of abamectin (0.01 kg/ha) on 31 March + weekly
two applications of pyrethrins (0.01 kg/ha)/rotenone (0.01
kg/ha); (4) permethrin (0.2 kg/ha) 4- pyrethrins (0.01 kg/
ha)/rotenone (0.01 kg/ha); (5) methamidophos (1.12 kg/ha)
+ fenpropathrin (0.25 kg/ha); (6) treatment (5) + pyrethrins
(0.01 kg/ha)/rotenone (0.01 kg/ha); (7) methamidophos
(1.12 kg/ha) + endosulfan (0.84 kg/ha); (8) methamidophos
(1.12 kg/ha) + pyrethrins (0.01 kg/ha)/rotenone (0.01 kg/ha);
(10) esfenvalerate (0.06 kg/ha) + piperonyl butoxide (0.3
kg/ha); and (11) a nontreated check. Treatments were ar
ranged as a randomized complete block design with 4 repli
cations. A 3 m nontreated area separated each replicate.
Insecticides were applied beginning 6 April 1993 and
were continued on a seven-day schedule until 20 April
1993. Treatments were sprayed with a tractor mounted
four row boom equipped with disc cone nozzles; four noz
zles per row, one on each side and two over the center of
the row. The sprayer delivered 934 liter/ha at 75 kg/cm2.
Sampling procedures and collection of thrips were as dis
cussed in the first study.
Data from all studies were transformed to square root
x+1 prior to analysis of variance. The transformed data
were analyzed by analysis of variance (SAS Institute, 1989),
and the means were separated using the Waller-Duncan K
ratio / test (Waller & Duncan, 1969) at the P = 0.05 level
of significance. Means are detransformed to the original
scales for the ease of interpretation.
Results and Discussion

Heavy (10-15 per leaf) T. palmi infestations was ob
served on 'Dixie' squash plants during the first study.
Methamidophos in combination with pyrethrins/piperonyl
butoxide reduced thrips population more than any other
treatments after the first application, although statistically
not significant (Table 1). Similar trend in reducing thrips
population was observed after the second application of
methamidophos + pyrethrins/rotenone. Number of thrips
per sample treated with different combinations of insec
ticides did not differ from nontreated check after the third
application. On this date, plants were irrigated two hours
after insecticide application out of an error in irrigation
schedule. Also, the number of thrips per sample was num

erically fewer on methamidophos + pyrethrins/piperonyl
butoxide treated plants than on nontreated plants and on
plants treated with other chemicals when the number of
thrips across the sampling dates of each treatments were
averaged.

Abundance of T. palmi Karny was low to medium (<10
larvae/leaf) on 'Dixie' squash plants during the second
study. Number of thrips was fewer (P < 0.05) on plants
treated with esfenvalerate in combination with piperonyl
butoxide than on nontreated plants after the first two ap
plications (Table 2). Numbers of thrips per sample did not
differ (P > 0.5) among treatments after the third applica
tion. After the 4th application, thrips population was sig
nificantly fewer on imidacloprid treated plants than on
plants treated with other insecticides. When counts are av
eraged across all four sampling dates, the only treatment
which resulted in a significant reduction in thrips popula
tion was imidacloprid.
T. palmi populations were high (>15 larvae/leaf) during
the third study. Number of thrips on 'Dusky' eggplants
treated with different insecticides did not differ from nontreated check plants on the first sampling date when insec
ticides were applied once a week (Table 3). On the second
sampling date, thrips populations were significantly fewer
on treated plants than on nontreated plants, except on
plants treated with chlorpyrifos, fifranol + pyrethrins/
rotenone, and mevinphos. On the third sampling date,
thrips populations were significantly fewer on the formatenate hydrochloride treated plants than on the nontreated
plants. On the fourth sampling date, thrips population on
treated plants did not differ statistically from nontreated
plants. On the fifth sampling date, a sudden reduction in
the number of thrips population was observed on the nontreated plants. In most instances treated plants had more
thrips than nontreated plants. At this time of the season,
a rapid increase in the number of predatory insects was
observed in the nontreated area of the field (D.R.S., field
observation), which might have provided natural control
of thrips. Presence of predators was also observed in some
treated plots of the field.
When insecticides were applied on 'Dusky' eggplants
twice weekly, cyhalothrin treated plants had fewer (P <
0.05) thrips than nontreated plants after the first applica
tion of insecticides (Table 4). But thrips population on
these treated plants did not differ from nontreated plants
during the rest of the sampling dates. Thrips populations
were significantly reduced on plants treated with two high
rates of formatenate hydrochloride across the season when
compared with nontreated check plants. Plants treated

Table 1. Mean2 number of T. palmi per sample of 'Dixie' squash leaves treated with different insecticides.
Thrips (no./leaf sample)
No.

1.
2.
3.
4.

5.

Treatments (kg/ha)

Pyrethrins/piperonyl
butoxide (0.25)
Methamidophos (1.12)
+ Treatment (1)
Methamidophos (1.12)
+ fenpropathrin (2.25)
Treatment (3) +
Piperonyl butoxide
Nontreated Check

May 28

3 June

9 June

Seasonal mean

80.25

186.3

436.3

234.3

39.25

80.8

322.8

147.6

172.50

226.8

437.5

278.9

77.0
53.3

145.0
143.8

517.0

246.3
172.5

320.5

zNo significant differences were detected among treatment means within a column according to Waller-Duncan K ratio procedure, 5% level.

230

Proc. Fh. State Hort. Soc. 106:

1993.

Table 2. Mean2 number of T. palmi per sample of 'Dixie' squash leaves treated with different insecticides.
Thrips (no./leaf sample)
Trt. No.

1
2
3
4

5
6

7
8

9

10

11

12

Insecticide (kg/ha)

9June

17June

Imidacloprid (0.04)
Mevinphos (0.67)

40.3ab
87.5ab

16.3cd

33.0a

35.3bc

49.3

Jojoba oil (6.6)
Methamidophos (1.12) +
Jojoba oil (6.6)
Cyhalothrin (0.03)
Fenpropathrin (2.25) +
Pyrethrins(O.Ol)/
Rotenone(O.Ol)
Pyrethrins (0.03)/
Piperonyl butoxide (0.25)
Methamidophos (1.12) +
Pyrethrins (0.03)/
Piperonyl butoxide (0.25)
Methamidophos (1.12) +
Fenpropathrin (2.25) +
Piperonyl butoxide (0.25)
Esfenvalerate (0.06) +
Piperonyl butoxide (0.25)

72.3ab

29.5b-d

84.0ab
70.5ab

49.3ab

Oxamyl (0.56) +
M-Pede(l.l)
Nontreated Check

30June

Average

8.0c
32.5a-c

24.4b
51.lab

48.8

49.5ab

50.0ab

26.3b-d

70.8

76.0ab

15.5b-d

69.0

32.0a-c

64.0ab
46.8ab

43.0b

80.3

60.0ab

58. Jab

106.8ab

26.8b-d

58.0

34.8a-c

56.6ab

77.8ab

20.8b-d

61.8

23.5bc

45.9ab

lOO.Oab

27.5b-d

49.8

24.3bc

50.4ab

26.3b

8.8d

90.0

91.3a

54. lab

114.8ab

31.8bc

47.8

45.5a-c

153.3a

73.8a

53.3

50.8a-c

60.0ab
82.8a

23June

7Mean separation in columns by Waller-Duncan k-ration procedure, 5% level.

with azinphosmethyl + methomyl, and oxamyl +
methomyl had numerically fewer thrips than nontreated
plants on the first four sampling dates. Combinations of
azinphosmethyl + methomyl, and oxamyl + methomyl significantly reduced thrips population in several laboratory

observations
(D.R.S.,
laboratory
study).
Seal
and
Baranowski (1992) also observed the efficacy of azinphosmethyl + methomyl, and oxamyl + methomyl in reducing
thrips population in field studies. Use of chlorpyrifos twice
a week for several weeks also showed some promise in

Table 3. Meanz number of T. palmi per sample of'Dusky' eggplant leaves treated with different insecticides applied at weekly intervals for five weeks.
Thrips (no./leaf sample)
Trt. No.

Insecticide (kg/ha)

1

Pyrethrins (0.03)/
Piperonyl butoxide (0.25)

2

Methamidophos (1.12) +
Fenpropathrin (2.25) +
Treatment (1)

3

4

5

Methamidophos (1.12) +
Fenpropathrin (2.25) +
Pyrethrins (0.01)/
rotenone(O.Ol)
Fifranon (0.04)
Pyrethrins (0.01)/

22 April

28 April

5 May

12 May

19 May

142.3

36.8b-e

42.5ab

14.8

10.3a

135.3a

88.3b-e

48.8ab

23.8

42.5a

119.3
171.3

33.8b-e
12.5ef

62.0ab
69.0ab

33.0
3.0

27.3b
7.0d-h

119.5

52.8a-c

53.5ab

8.0

136.5

37.8b-e

38.0ab

10.5

167.8

21.3c-f

49.8ab

14.5

13.8cd

123.0
148.3
142.8

43.8b-d
34.0b-e
64.0ab

47.3ab
54.8ab
48.3ab

23.5
19.8
14.3

13.0de
23.3bc
9.5d-g

114.5

11.8ef

37.8ab

1.0

2.8h

161.8

5.0f

21.3b

1.8

12.0d-f

136.5
150.8
124.0

21.5d-f
88.3a
98.5a

5.5
17.3
27.5d

4.0gh
5.5e-h
4.5f-h

rotenone(O.Ol) +

Treatment (4)

9
10

Azinphosmethyl (0.56) +
Methomyl (0.67)
Methomyl (0.67) +
Oxamyl (0.56)
Pyrethrins (0.01)/
rotenone(O.Ol) +
Treatment (6)
Cyhalothrin (0.03)
Mevinphos (0.67)

11

Formatenate

6

7
8

hydrochloride (2.06)

12
13
14
15

Formatenate

hydrochloride (1.03)
Formatenate
hydrochloride (0.50)
Chlorpyrifos (1.1)
Nontreated Check

47.5ab
93.8a

61.8ab

4.0gh

5.8e-h

zMean separation in columns by Waller-Duncan k-ration procedure, 5% level.

Proc. Fla. State Hort. Soc. 106:

1993.

231

Table 4. Mean2 number of T. palmi per sample of 'Dusky' eggplant leaves treated with different insecticides applied twice a week for five weeks.
Thrips (no./leaf sample)
Trt. No.
1

Insecticide (kg/ha)

2

Pyrethrins (0.03)/
Piperonyl butoxide (0.25)
Methamidophos (1.12) +
Fenpropathrin (2.25) +
Treatment (1)

3

Methamidophos (1.12) +

4
5

6
7

8

9
10
11

12
13
14
15

Fenpropathrin (2.25) +
Pyrethrins (0.01)/
rotenone(O.Ol)
Fifranon (0.04)
Pyrethrins (0.01)/
rotenone(O.Ol) +
Treatment (4)
Azinphosmethyl (0.56) +
Methomyl (0.67)
Methomyl (0.67) +
Oxamyl (0.56)

22 April

28 April

5 May

12 May

19 May

118.3a-e

75.3b-e

87.0ab

17.0cd

11.3ab

151.0a

64.3b-e

86.3ab

24.5b-d

33.6a

78.0b-f

64.8b-e
57.0c-e

82.5ab
57.3a-c

45.3ab
8.8de

14.3ab
14.3ab

133.5a-c

77.0a-d

81.3ab

10.5de

12.5ab

77.8b-f

73.3b-e

61.3bc

32.3a-c

22.8ab

56.5ef

26.5ef

53.5b-d

18.8cd

18.0ab

131.5a-c
44.5f

76.0c-f

85.3a-d
119.8a-c
122.5ab

56.0a-c
62.5a-c
126.5a

20.8b-d
33.0a-c
48.3a-c

13.8ab
18.8ab
14.0ab

92.0a-f

6.5f

13.0d

0.3e

86.8a-f

37.5d-f

82.0ab

9.0de

14.8ab

83.3a-f
143.0ab
124.0abc

12.3f
91.5a-d
143.3a

24.3cd
60.0bc
92.8ab

1.8e
23.3b-d

0.8b
10.5ab
8.8ab

61.5ef

Pyrethrins (0.01)/
rotenone(O.Ol) +
Treatment (6)
Cyhalothrin (0.03)

Mevinphos (0.67)
Formatenate
hydrochloride (2.06)
Formatenate
hydrochloride (1.03)
Formatenate
hydrochloride (0.50)
Chlorpyrifos(l.l)
Nontreated Check

2.8ab

57.3a

zMean separation in columns by Waller-Duncan k-ration procedure, 5% level.

reducing T. palmi on eggplants. Fifranol alone, or in com
bination with pyrethrins/rotenone numerically reduced
thrips population when compared with nontreated check
plants. All pyrethrins containing treatments also reduced
thrips populations, athough not statistically different from

to natural biological control.

Thrips poulation was low (<5 larvae/leaf) on 'Dusky'
eggplants at beginning of the fourth study, and incresed
when plant grew older (Fig. 1). Treated plants had fewer
adults than the nontreated plants, specifically at the end of
the season. Significant reduction in the number of larvae
was observed on plants treated with imidacloprid at 0.04
kg/ha all through the season (Fig. 2). No larvae were ob
served on these plants up to 6 weeks after treatment. On
the last three sampling dates, some first instars were ob-

Sampling dates

Sampling dates

nontreated check plants. In this test, a sudden reduction
in the number of thrips was observed on nontreated plants
on the last sampling date, which might have occured due

17 Jan

17 Jan

0.04 kg/ha

0.04 kg/ha

0.02 kg/ha

0.02 kg/ha

■*" CHECK

4

6

■*" CHECK

10

Mean no. thrips

Figure 1. Mean numbers of Thrips palmi Karny (adults) on different
sampling dates treated with imidacloprid on soil 7 days after planting.
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30 Apr
8

10

14

16

Mean no. thrips

Figure 2. Mean numbers of Thrips palmi Karny (larvae) on different
sampling dates treated with imidacloprid on soil 7 days after planting.
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served on the treated (imidacloprid at 0.04 kg/ha) plants,
number of second instars was very few. These plants were
greener than other treatments. Larvae were recorded on
nontreated plants, and plants treated with imidacloprid at
0.02 kg/ha 2 weeks after treatment. Larval populations on
nontreated plants and plants treated with imidacloprid at
0.02 kg/ha were at damaging level during last three sampl
ing dates.
Thrips population was medium to high (> 10 larvae/
leaf) on Tod Squad' beans during the fifth study. After the
first application of insecticides, mean number of thrips was
fewer on plants treated with abamectin in combination with

Table 5. Mean2 number of T. palmi per sample of Tod Squad' bean leaves
treated with different insecticides on different sampling dates.
Thrips (no./leaf sample)
7 April

14 April

21 April

Average

Flucycloxuron (0.02)

174.3

116.8

208.3ab

166.4

Endosulfan (0.84) +
Pyrethrins (0.01/
Rotenone(O.Ol)

185.2

133.8

172.8ab

165.5

Rotenone(O.Ol)

105.5

138.5

124.8b

122.9

Permethrin (0.2) +
Pyrethrins (0.01/
Rotenone(O.Ol)

103.3

114.5

235.5ab

155.5

Methamidophos (1.12) +
Fenpropathrin (0.25)

132.0

156.8

364.3a

217.7

Rotenone(O.Ol)

129.3

221.0

284.0ab

211.4

Methamidophos (1.12) +
Endosulfan (0.84)

167.5

157.3

153.8ab

159.5

145.0

272.5ab

203.3

Insecticides (kg/ha)

Abamectin (0.01) +

Pyrethrins (0.01/

Methamidophos (1.12) +
Fenpropathrin (0.25) +
Pyrethrins (0.01/

Methamidophos (1.12) +
Pyrethrins (0.01/
Rotenone(O.Ol)

192.3

Esfenvalerate (0.06) +
Piperonyl butoxide (0.25)

171.5

134.8

240.5ab

182.3

Nontreated Check

189.0

245.5

264.5ab

233.2

zMean separation in columns by Waller-Duncan k-ration procedure, 5%
level.
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pyrethrins/rotenone, and permethrin in combination with
pyrethrins/rotenone than on nontreated plants; although
the differences were not significant (P > 0.05) (Table 5).
After the second application, some of the treatments also
reduced, not statistically different, thrips population in
comparison to control. Significantly fewer number of thrips
was observed on plants treated with abamectin and pyre
thrins/rotenone than on nontreated plants after the third
application of insecticides. Number of thrips was fewer, not
significant (P > 0.05), on abamectin + pyrethins/rotenone
treated plants when numbers across different sampling
dates were averaged. Use of abamectin was promising in
improving foliage quality of beans after several foliar ap
plication (Seal & Baranowski, 1992).
This study suggests that T. palmi population can be
managed for several weeks by applying imidacloprid on
soil at planting. Improved management of thrips popula
tion may be obtained by rotating abamectin with pyret
hrins/rotenone or with other pyrethrins base product. Ap
plication of azinphosmethyl + methomyl, and oxamyl +
methomyl in reducing thips population is still promising
after continuous use in vegetable fields for the last two
years. Further more, several other combinations of insec
ticides, as mentioned in the results and discussion, may be
used in rotation to suppress T. palmi populations on veget
able crops.
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