speck. The tomatillo plants were not affected even though
the same pest management schedule was used. On the
other hand, rugose, chlorotic, sometimes straplike leaves
on some plants suggested the possibility of virus infection.
Ten plants showing such symptoms were sampled on 10
June and tested by DAS-ELISA for tobacco etch virus
(TEV), potato virus Y (PVY), potato virus X, tobacco mosaic
virus, tomato spotted wilt, and cucumber mosaic virus.
Two plants were positive, one each for TEV and PVY.
Nucleic acid spot hybridization assay results showed one
plant to be positive for tomato mottle virus.
Early yields (Table 1) ranged from 1360 lb/acre for
'Green Purple' to 9360 lb/acre for Tomatillo'. Average
fruit weight at early harvest varied from 0.98 oz for 'Green
Purple' to 1.22 oz for Toma Verde' (Petoseed). Total yield
varied from 16,080 lb/acre for 'Green Purple' to 28,320
lb/acre for 'Tomatillo', but differences were not significant.
Average total fruit weight ranged from 1.02 oz for 'Toma
Verde' (Johnny's) to 1.25 oz for 'Tomatillo'.
Yields and fruit weight were not affected by in-row
spacings of 1, 2, and 3-ft (Table 2). However, harvest was
more difficult at the 1-ft in-row spacing because of the
density of plant material.
Maximum yields in the variety trial were obtained from
'Tomatillo' - 28,320 lb/acre and from the 1-ft in-row spacTable 1. Tomatillo yields and average fruit weight. Gulf Coast Research
and Education Center. Spring 1993.
Early harvest2
Entry

Tomatillo
Toma Verde
Toma Verde
Green Purple

Seed
Source
Burpee
Petoseed
Johnny's
Rogers NK

Yield
(lb/acre)
9360
7500
7520
1360

ay
ab
ab
b

Total harvest
Avg. fruit
wt (oz)
1.18
1.22
1.01
0.98

ab
a
be
c

Yield
(lb/acre)
28,320
25,620
17,300
16,080

a
a
a
a

Avg. fruit
wt (oz)

1.25
1.15
1.02
1.20

a
ab
b
ab

zEarly harvest represents the first of three harvests.
yMean separation in columns by Duncan's multiple range test, 5% level.

Table 2. Effects of in-row spacing on early and total yield and average
fruit weight of 'Toma Verde' tomatillo. Gulf Coast Research and Edu
cation Center. Spring 1993.

Early harvest2
In-row

Total harvest

Yield
(lb/acre)

Avg. fruit
wt (oz)

Yield
(lb/acre)

Avg. fruit

1

4540

2
3

7060
6680

1.45
1.31
1.41

NS

NS

24,920
24,700
15,660
NS

1.47
1.37
1.63
NS

spacing (ft)

Significance

wt (oz)

zEarly harvest represents the first of three harvests.

ing - 24,920 lb/acre - in the spacing trial. These yields can
be compared with 14,261 lb/acre from commercial plant
ings in California in 1991 (Vegetables and Specialties,
1993), 23,000 lb/acre in Louisiana trials (Can et al., 1992),
and 35,680 lb/acre maximum plot yields in Mexico (Garzon
Tiznado and Garay Alvarez, 1979). These comparative
yields suggest that commercial tomatillo production in
west-central Florida is likely to be feasible.
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EFFECTIVENESS OF DIFFERENT INSECTICIDES FOR THE CONTROL OF
SWEETPOTATO WHITEFLY, BEMISIA TABACI (GENNADIUS) (HOMOPTERA: ALEYRODIDAE)
ON VEGETABLE CROPS IN SOUTHERN FLORIDA
Dakshina R. Seal
University of Florida, TREC

Homestead, FL 33031
Additional index words. Imidacloprid, stylet oil, soil applica
tion, silverleaf.
Abstract. Studies were conducted to determine the effective
ness of different insecticides in controlling sweetpotato
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whiteflies on

'Pod

Squad' bean

{Phaseolus vulgaris

L),

'Dusky' eggplant (Solarium melongena L.) and 'Dixie' squash

(Cucurbita pepo L.) in 1993. In the first study, abamectin
(0.01 kg/ha) in combination with pyrethrins (0.01 kg/ha)/
rotenone (0.01 kg/ha) significantly reduced whiteflies on
beans when compared with the nontreated plants after three

applications at weekly intervals. In the second test, imida
cloprid (0.04 kg/ha) controlled whitefly nymphs for 11 weeks
when applied in soil at planting on raised beds. Eggs and
nymphs of whiteflies per squash leaf sample were signifi
cantly fewer on imidacloprid treated plants than on nontreated plants in the third test. But the percentage of plants
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with silver leaf, and the amount of silver leaf area on these
plants were significantly lower in plots treated with imidacloprid once a week than in nontreated check and other imidacloprid treated plots.

The sweetpotato whitefly, Bemisia tabaci (Gennadius) is
a pest of many crops in different parts of the world. It was
first recognized in Florida as an economic pest of green
house ornamentals in 1986 (Price et al., 1987). Host plants
of this pest belong to at least 62 families (Ohnesorge and
Gerling, 1984). It causes severe economic damage to plants
by feeding on sap, by secreting honeydew on which black
sooty mold grows, and by transmitting viral diseases (Bird
and Maramorosch, 1978; Duffus, 1987; Muniyappa, 1980).
Nymphal feeding causes chlorotic spots in the feeding site
(Hoelmer et al., 1991) and distortion of new growth (Osborn, 1988).
B. tabaci transmits a new geminivirus in Florida tomatoes
which causes irregular ripening of tomatoes. It was also
associated with squash silverleaf disorder in many varieties
of squash in Florida (Yokomi et al., 1990). Squash growers
have suffered heavy economic damage due to the squash
silverleaf problem resulting in poor fruit quality and the
reduction of total yield. Plants treated with bifenthrin (10
WP, 4.78 g/liter) in combination with acephate (75 S, 0.79
g/liter) remained completely free from silvering (Hoelmer
etal., 1991).
The currently used control technique was mostly based
on combinations of different chemicals. But the control in
most instances was unsatisfactory because B. tabaci has
developed resistance to organophosphates and pyrethroid
insecticides (Prabhaker et al., 1985). Nevertheless, it is im
portant to know the effectiveness of different chemicals
and the use of different application methods for insecticidal
solutions of B. tabaci imposed problems.
The present study was undertaken to evaluate the effec
tiveness of different insecticides in controlling sweetpotato
whiteflies on different vegetable crops. Also, different
methods were studied for application of imidacloprid at a
rate which is one fourth of recommended rate at reducing
sweetpotato whiteflies and whitefly asssociated squash sil
verleaf disorder.
Materials and Methods

Studies were conducted in 1993 at the University of
Florida Tropical Research and Education Center in Home
stead on rockdale soil. In the first study, Tod Squad* bean
seeds were planted on 15 Mar. 1993. Plant spacing was 2.5
cm in the row and 0.9 m between rows. Atrazine was broad
cast in the furrow at planting at the rate of 0.5 kg/ha to
control weeds in the rows, and the field was cultivated
biweekly to clean weeds between the rows. Fertilizer was

applied in kg/ha at 366 N, 732 P, 732 K on two dates; at
planting and 2 weeks after planting. The plots were irri
gated by overhead sprinkler system at weekly intervals at
approximately 5 cm depth.
Plots were four rows each 36 m long. Ten treatments
were arranged in randomized complete blocks with 4 repli
cations. A nontreated 3 m wide section separated the plots.
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 Mar. + weekly two applica-
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tions of pyrethrins (0.01 kg/ha)/rotenone (0.01 kg/ha); (4)
permethrin (0.2 kg/ha) + pyrethrins (0.01 kg/ha)/rotenone
(0.01 kg/ha); (5) methamidophos (1.12 kg/ha) + Fenpropathrin (0.25 kg/ha); (6) treatement (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.
Chemicals were applied on 31 Mar., 6, 13, and 20 Apr.,
1993 using a tractor mounted hypro-pump which delivered
934 liter/ha at 74.5 kg/cm2. The spray boom was equipped
with disc cone nozzles (D-4, no. 24), four nozzles/row, one
nozzle on each side and two nozzles over the center of the
row.

Treatments were evaluated by randomly collecting a
sample of 5 middle leaves, one leaf per plant, from the two
center rows of each treatment 24 h after each of the last 3
insecticide application dates. Leaf samples were placed sepa
rately in an one liter plastic cups with lids and transported
to the laboratory. The numbers of whitefly immatures on
each leaf were recorded using a binocular microscope (25 x).
Undisturbed adults were counted visually in the field be
fore the leaves were separated for immature counts.
The second study was conducted in a 0.4 ha eggplant
field. The soil was bedded in 1.7 m, center to center, 0.9
m wide and 0.2 m high, 3 weeks before planting. Fertilizer
at 58 N, 32 P, and 31 K (kg.ha-1) was broadcast on the bed
and incorporated in the soil. Beds were covered with a
1.25 mil polyethylene mulch and the soil was fumigated
with 500 kg.ha-1 methyl bromide to control weeds in the
row. The mulch was removed 1 week before planting.
'Dusky' eggplants were seeded, one seed per cell (4.0
cm2), in styrofoam trays 6 weeks before planting. Trans
plants were removed from the tray and planted 0.6 m
apart in a row at the center of the bed on 1 Jan. 1993.
Plots were one row 3 m long. Treatments were two
rates of imidacloprid, 0.04 and 0.02 kg/ha, and a nontreated check. Treatments were assigned to plots arranged
in a randomized complete block design with four replica
tions. Each treatment was applied once on the plant row
as a soil application with a backpack sprayer delivering

1347 kg/ha on 4 Jan. 1993. Treatments on eggplants were

evaluated at different ages by randomly collecting a sample
of 5 middle leaves, one per plant, on 17 Jan., 11 and 26
Feb., 5, 12, 19, and 27 Mar., 2, 9, 16, 23, and 30 Apr.,
1993. The numbers of nymphs and adults on each leaf
were recorded.

In the third study, 'Dixie' squash was planted on rockdale soil on 6 July 1993. Plant spacing was 0.3 m in the row
and 0.9 m between rows. Fertilizer at 90 N, 180 P, 180 K
(kg.ha-1) was banded in furrows on both sides of the seed
row. Additional fertilizer at 67 N and 67 K (kg.ha-1) was
banded along the row 3 and 4 weeks after planting, respec
tively. Chlorothalonil (3.4 kg/ha) was used biweekly to con
trol powdery mildew.

Plots were one row 9 m long. Treatments were applica
tions of imidacloprid (0.04 kg/ha) applied on soil (1) weekly,
(2) biweekly, (3) every 3 weeks, and (4) a nontreated check.
Treatments were replicated four times in a randomly com
plete block design, blocks were separated by a 1.5 m nontreated area.

Sweetpotato whiteflies were sampled by randomly col
lecting a sample of 5 middle leaves, one per plant on each
225

of 4 dates 23 July, 1, 7, and 16 Aug., 1993. Leaf samples
were placed separately in one liter plastic cups with lids
and transported to the laboratory. The numbers of whitefly
eggs and nymphs were recorded on randomly selected
four 1 cm2 areas on each leaf using a binocular microscope
(25 x). Number of adults on each leaf sample was recorded
visually in the field before separating the leaves for imma
ture counts. Presence of silverleaf was recorded on 5
plants/plot on each sampling date.
Data on nymphs and adults per leaf in Experiments 1
and 2, and on eggs and nymphs per 1 cm2 area of sampled
leaf and adults per leaf in Experiment 3 were transformed
to square root x+1 prior to analyses of variance. The trans
formed data were analyzed by analysis of variance (SAS
Institute, 1989), and means were separated using the Wal
ler-Duncan K ratio t test (Waller & Duncan, 1969) at the P
= 0.05 level of significance. Means were detransformed to
the original scales in all tables and figures for ease of in
terpretation.
Results and Discussion

Experiment 1. Sweetpotato whitefly population was
moderate (ca. 18 adults + nymphs/leaf) on Tod Squad'
beans at the time of this experiment. On the first sampling
date, mean numbers of whitefly adults were fewer on the
treated plants than on the nontreated plants, except on
plants treated with methmidophos (1.12 kg/ha) in combi
nation with fenpropathrin (0.25 kg/ha) (Table 1). But no
nymphs were observed on plants treated with methamidophos in combination with fenpropathrin, although the dif
ference was not statistically significant (P > 0.05) from
nontreated control (n = 20, mean = 6.81). Also, no statis

tical differences among the treatments were observed in
the total numbers of whitefly. After the third application,
mean numbers of nymphs and adults were the lowest on
plants treated with methamidophos (1.12 kg/ha) + fen
propathrin (0.25 kg/ha) followed by abamectin (0.01 kg/ha)
+ pyrethrins (0.01 kg/ha)/rotenone (0.01 kg/ha); although
not significantly different from nontreated check. When
the total number of whiteflies per sample was considered,
these two treatments significantly reduced whitefly popula
tions compared to nontreated check. Similar trends of white
fly reduction were observed among the treatments after
the fourth application, although not significantly different.
Experiment 2. Sweetpotato whitefly population was low
(ca. 5 adults + nymphs/leaf) during this study. Mean num
bers of whitefly adult on eggplants of different ages varied
significantly in all treatments. Numbers of whitefly increased
with the progression of plant age following insecticide ap
plication (Fig. 1). Fewer whitefly adults were observed on
plants treated with imidacloprid at 0.04 kg/ha. A similar
reduction in the number of whitefly adults was recorded
when plants were treated with imidacloprid at 0.02 kg/ha.
Highest number of adults (4.2/sample) was found on the
plants treated with imidacloprid at 0.04 kg/ha 12 weeks
after treatment, whereas the similar number of adults was
recorded on nontreated plants 5 weeks after treatment.
A significant reduction in the number of whitefly nymphs
was also observed on plants treated with imidacloprid at
0.04 kg/ha, when compared with nontreated check (Fig.
2). Very few nymphs were recorded on these plants 8
weeks after imidacloprid application. Whitefly nymphs
were also fewer on plants treated with imidacloprid at the
rate of 0.02 kg/ha than the nontreated check plants after
7 weeks of post treatment. There were no nymphs on the

Table 1. Mean2 numbers of whitefly adults and nymphs per bean leaf sample treated with different insecticides on different sampling dates.
Whitefly (no./leaf sample)

Insecticides (kg/ha)

Nymph

Adult

21 April

14 April

7 April
Total

Nymph

Adult

Total

Nymph

Adult

Total

Flucycloxuron (0.02)

1.3

3.3ab

4.5

4.0

29.3

33.3a

12.3

11.5

23.8

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

0.8

1.8b

2.6

5.3

14.0

19.3ab

17.8

8.0

25.8

Pyrethrins(0.01/
Rotenone(O.Ol)

1.3

2.0b

3.3

1.0

13.8

14.8b

2.8

5.0

7.8

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

0.7

2.3b

3.0

2.0

19.3

21.3ab

18.8

18.5

37.3

Methamidophos (1.12) +
Fenpropathrin (0.25)

0.0

9.3a

9.3

2.3

11.5

13.8b

6.0

5.3

11.5

Methamidophos (1.12) +
Fenpropathrin (0.25)
Pyrethrins (0.01/
Rotenone(O.Ol)

4.8

1.5b

6.3

2.3

19.0

21.3ab

20.3

17.3

37.5

Methamidophos (1.12) +
Endosulfan (0.84)

3.8

1.5b

5.3

5.5

25.5

31.0ab

8.8

12.0

20.8

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

10.3

1.0b

11.3

1.8

22.0

23.8ab

6.3

11.8

18.0

Esfenvalerate (0.06) +
Piperonyl butoxide (0.25)

8.3

1.5b

9.8

9.3

18.5

27.8ab

15.0

11.8

28.8

Nontreated Check

6.8

5.8ab

12.5

5.5

11.0

23.5ab

28.5

12.0

40.5

Abamectin (0.01) +

zMean separation in columns by Waller-Duncan ^-ration procedure, 5% level.
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Sampling dates

Sampling dates

17 Jan

17 Jan-

Feb*

-"-0.04 kg/ha

"~0.04 kh/ha

+ 0.02 kg/ha

-*~ 0.02 kg/ha

-*- Check

~*~ Series 3

30 Apr
3

30 Apr

4

4

Mean no. adults

6

8

12

10

Mean no. nymphs

Figure 1. Mean numbers of sweetpotato whitefly adults per sample of
eggplant leaves treated with imidacloprid.

Figure 2. Mean numbers of sweetpotato whitefly immatures per sam
ple of eggplant leaves treated with imidacloprid.

Table 2. Mean2 numbers of whitefly adults and nymphs per squash leaf sample treated with imidacloprid (0.04 lb a.i./acre) at different intervals on
different sampling dates.

Whitefly (no./leaf sample)
23 July

Applied at
Weekly
Biweekly
Every 3 Weeks
Nontreated check

1 August

7 August

16 August

Seasonal mean

Egg

Nymph

Adult

£gg

Nymph

Adult

Egg

Nymph

Adult

Egg

Nymph

Adult

6.3c
7.8bc
10.6b
21.8a

2.3b
2.7b
2.9b

8.5b
9.3b
15.2ab

0.0b
0.2b
0.4b

1.2a
0.8a

0.0a

17.6a

0.7a

0.1a

6.1a

2.4a

0.1b
0.2b
0.4b
1.0a

0.1a

0.6a
1.6a
0.8a
1.3a

0.1b
0.1b
0.4b

1.2a

0.0b
0.1b
0.4b
2.4a

0.0a
0.0a
0.0a
0.2b

l.lab
0.3b
l.Oab
2.2a

0.1a

0.7a

Egg

Nymph

Adult

1.6b
2.9b

0.6b
0.8b
0.9b

3.0
2.8
4.4

6.1a

2.4a

5.6

2.0b

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

nontreated plants for the first 5 weeks of sampling, but
nymph populations increased rapidly thereafter.
Experiment 3. Sweetpotato whitefly population was
high (ca. 35 adults + nymphs) on the first sampling date
and was low (<5 adults + nymphs/leaf) in the rest of the
sampling dates. Whitefly adults were significantly fewer
on all treated plants than on nontreated plants after one
week of insecticide application (Table 2). Number of adults
did not vary among treatments on the subsequent sampling
dates, except on the forth sampling date. Mean numbers
of eggs and nymphs were significantly fewer on the treated
plants than on the nontreated plants on all sampling dates
(Table 2).
Percentages of squash plants with silverleaf disorder
were fewer in all treated plots than in the nontreated plots
on the first sampling date (Table 3). On the second sampl

ing date, fewer plants showed silverleaf symptom in weekly
treated plots, although not significantly different from
other treatments. On the third and fourth sampling dates,
only weekly treated plants showed significant reduction of

squash silverleaf when compared with other treatments.
Percentages silverleaf area on each infected leaf were
smaller on all treated plants than on nontreated plants on
the first sampling date (Table 4). On the subsequent sam

pling dates, weekly treated plants showed less silverleaf
area on infected leaves as compared to other treatments.
Mean percentage of silverleaf area on infected leaves ac
ross the season was also smallest on weekly treated plants

followed by biweekly treated plants.
Proc. Fla. State Hort. Soc. 106:
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Table 3. Mean2 percentages of 'Dixie' squash plants with silverleaf
symptoms treated with soil application of imidacloprid at different
intervals on different sampling dates.
Plants with squash silverleaf (%)
Applied

23Jul

lAug

7Aug

16Aug

Seasonal mean

Weekly
Biweekly
Every 3 Weeks

5.0a
5.0b
22.5b

67.8a

67.5a

47.5b
97.5a
100.0a
100.0a

22.5b
70.0a

Nontreated check

62.5a
98.8a
100.0a
100.0a

97.5a
100.0a

80.0a
91.9a

34.4

zMean separation in columns by Waller-Duncan A-ration procedure, J
level.

Table 4. Mean2 percentages silverleaf area per symptomatic leaf of'Dixie'
squash plants treated with soil application of imidacloprid at different
intervals on different sampling dates.

Plants with squash silverleaf (%)
Applied

23Jul

lAug

7Aug

Weekly
Biweekly

1.3b
25.0b
35.0ab

26.3b

27.5b
71.3a

Every 3 Weeks
Nontreated check

71.3a

79.0a
94.0a
100.0a

100.0a
100.0a

16Aug

Seasonal mean

20.0c

18.8a

75.0b
97.5a
100.0a

62.6b
81.6b
92.8a

2Mean separation in columns by Waller-Duncan A-ration procedure, 5%
level.

This study showed that limited application of abamectin in combination with pyrethrins/rotenone, and soil ap
plication of imidacloprid can reduce whitefly populations.
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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.

gens. K. F. Harris, and K. Maramorosch, eds. Academic Press, New
York.

Ohnesorge, B. and D. Gerling. 1984. Agriculture, Ecosystems and Envi
ronment. Pages 1-3. Proceedings of a symposium on Bemisia tabaciEcology and control at XVIIth International Congress of Entomology,
19-23 August 1984. Elsevier Science Publishers B.V, Amsterdam.
Osborne, L. S. 1988. The not so sweet sweetpotato whitefly. Florida
Foliage 14(5):8-15.
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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-

Florida Agricultural Experiment Station Journal Series No. N-00870.

228

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.

