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ABSTRACT. Five onion, transplants were sprayed with A.-cyhalothrin (Karate 2.5EC) at
18.67g a. i. Iha (747mllha) from Jan.-May in 2002 and Dec.-May in 2003. Spraying was
spaced at fortnightly intervals starting at 3 weeks after transplanting (WAT). Results
indicated that unsprayed plots significantly differed (P< 0.05) from the sprayed plots in
thrips population at 4, 6, 8 and 10 WAT. Two sprays significantly increased onion bulb
yield by 39% in 200112002 whist three sprays increased it by 26% in 200212003.

Onion (Allium cepa Linn.) is one of the hr (Mote, 1981). In most cases, sprays
most important bulb crops in northern were repeated at 10-15 days intervals.
Nigeria (Hussaini and Amans, 2000) and Yield increase of up to 36% has been
hardly any meal or soup is prepared reported (Straub and Emmett, 1992). Gul
without it. Production in the wet season is (1997) found that the overall size of onion
limited to a t&w areas, the bulk of the crop bulbs was improved by all the tested
is grown in the dry season and is greatly insecticides and yield was significantly

. (Thrip« tabaci L.). higher in all the treated plots compared to
is distJ;ibuted wid~ untreated ones. However, in the study by

o rall~ ~ij>r.fnprtfJi; ~SheltOn et al. (1988) insecticide
te~e t9, the .~;.~9'K:~~;/.a~;p.cat!?ns reduced thrip~ damag~ in only
regton~: .t".'~occ~' In ~~1. A!~~ J~~; .~{ the seven tnals usmg 17
Austral~"'orth and soutlr ~ anif'r . msectiesies .
. Europe. Ionizes onions gI;pwn froms : Growers in America typically spray A-
sea level . to 2'()00 m (L~i6.:. 1973')" cyJtalpthrin (Karate 2.5EC) three to six
Raheja (1973) observed that damage by times per season to control onion thrips
thrips in early stages of crop growth and the ability of this product to control
seemed to be more important and was thrips has decreased from over 90 %
likely to result in substantial reduction in control in 1995 to less than 70 % in 2000
yield. (Jensen et al., 2003). Coviello and
In India, up to 90% onion thrips MeGiffen (1995) observed that yields

mortality was obtained when insecticides positively correlated with the number of
were applied to onion crops between sprays applied with all sprayed plots

having significantly higher weights than
(Department of Crop Protection, University of the untreated check; however, seven
Ilorin, Ilorin,Nigeria sprays did not significantly mcrease

weight over four sprays.
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Shelton et al. (2003) stated that continued
heavy reliance on A-cyhalothrin, and other
pyrethroids, would be problematic in New
York onion fields. Other control options,
such as cultural practices should be
encouraged. There are no thrips-resistant
onion cultivars or effective biological
control measures that can be used on a
reliable basis, other than the conservation
of existing biological control through
minimal use of insecticide. Perhaps, the
advent of more selective insecticides may
help conserve beneficial arthropods since
A-cyhalothrin has been shown to
dramatically reduce populations of natural
enemies and reduce the overall predation
rate in some cropping systems (Musser and
Shelton, 2003). The rapid changes in onion
thrips susceptibility to A-cyhalothrin within
a single growing season suggest the
importance of regular monitoring for
susceptibility to a particular insecticide or
insecticide class (Shelton et al., 2003). The
aim of the experiment was to determine the
effect of spray frequency on thrips and
Yield of onion.

MATERIALS AND METHODS
Field trials were conducted in Sokoto at

the Teaching and Research Farm of
Usmanu Danfodio University,
Kwalkwalawa (13°01' N, 05015'E) during
the 200112002 and 200212003 dry seasons.
Rainfall in the area is between 732 and 790
mm. Average temperatures during the
experimental period ranged from 23.58oC
to 36.850C, while the relative humidity
was 14-40%. A local variety of onion (Ex-
Gidan Kwano) was sown at a spacing of30
cm between and 15 em within row in a
nursery before transplanting after 8 weeks.
The transplanting was done at a spacing of
30 em between and 15 ern within rows, on
a plot measuring 2.5m x1.5m and
accommodating five rows of 17
plants/row.

The plantings in the nursery were at
intervals of 4 weeks and in 200112002 it
was on 16thOct., 13thNov., 11thDec., 2001
and 8th Jan. and 5th Feb., while in
2002/2003 it was on 17th Sep., 15th Oct.,
iz" Nov and ro" Dec., and th Jan., 2003.
N. P. K. fertilizer (15: 15:15) was applied at
300kg/ha at 2 weeks after transplanting
(WAT), This was followed at 6 WAT with
97.8 kg/ha of urea (46%N). The field was
irrigated through channels with water
pumped from a tube well. Weeding was
done with a small hoe made specifically for
weeding of onion. Onion was harvested
when 50-70% of tops had fallen in non-
bolted plants; this was cured for 10 days in
the laboratory. The time of harvesting was
not uniform. Nov. transplant was harvested
after 15 weeks, Dec. and Jan. after -14
weeks, Feb. after 13 weeks and Mar. after
12 weeks.
The treatments consisted of five

transplanting dates and five spraying
frequencies (0, 1, 2, 3, and 4 sprays) in a
factorial arrangement using randomized
complete block design replicated three
times. Spraying was done with A-
cyhalothrin at the rate of 18.67g a.i./ha.
The sprayer calibration was according to
Rose et at. (2000) and spray drift to
adjacent plots was controlled by abaft
cloth screen which had four comers made
of poles. The first insecticide spray was
applied at 3 WAT and was followed by
subsequent sprays at 5, 7 and 9 WAT. Two
onion plants were systematically sampled
weekly from the 2nd and 4th row of each
plot, carried to the laboratory in labeled
polyethynlene bags and kept in a freezer
for 24hr before examining them under a
binocular microscope. The choice of
systematic sampling was to avoid sampling
the same plant twice because onion plant
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Table 1. Effect of one insecticide spray on thrips density (no. /plant) at 4 and 5 weeks
transplanting (WAT) in 200112002 and 2002/3003.

4WAT SWAT 4WAT SWAT
200112002

No. of spraysa
16.3
4.2
6.8
6.0
6.6

40.4
23.2
19.8
18.8
18.8

o
1
1
1
1

11.6 24.6
4.5 21.7
8.3 22.5
3.3 24.5
6.0 11.7

LSD(o.o5) 5.58 14.84 ns
a18.67g A-cyhalothrin/ha
bnot significant

Table 2. Effect of two insecticide sprays on thrips density (no. /plant) at 6 and 7
weeks after transplanting (W AT) in 200112002 and 200212003 seasons.

No. of sprays a
200112002 2002/2003
6WAT 7WAT 6WAT 7WAT
32.6 30.3 44.2 51.7
38.5 98.6 62.4 50.5
26.9 43.4 9.6 57.4
12.4 36.6 17.3 33.0
18.4 36.1 20.3 52.0

o
1
2
2
2

LSD(o.o5) 15.09 34.79 ns
a 18.67g A-cyhalothrin/ha
bnot significant

has the ability to regenerate. The height of
plant was measured from ground level to
the tip of the tallest leaf.
Yield data, consisting of number of

bulbs/row, mean wet weight (g/bulb), mean
cured weight (g/bulb) and (t/ha) were
obtained by harvesting the centre row in
each plot. Bulbs were first weighed with a
top loading balance in the field and
reweighed on a digital balance in the
laboratory. All the values were later
extrapolated to hectare basis.

22.28

Data were analysed using statistical
analysis system (SAS) in the two seasons.
Thrips populations were analyzed as
.Jx ± 0.5. '

RESULTS
Table 1 shows significant difference in
each of the two years between unsprayed
plot and plots that received one spray in the
200112002 cropping season. The number of
thrips in the sprayed plot at 4 WAT varied
from 4 to 7/plant, while the control plot had
up to 16/plant In the
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Table 3. Effect of two.insecticide-sprays on.thrips density (no. /plant) at 8 andS
weeks after transplanting (WAT) in 200112002 and 2002/2003 seasons.

200 112002 2002i2003 -
No. of sprays a 8WAT 9WAT 8WAT· 9WAT

o 62.9 78.8 109.9 153.3
1 56.9 65.9 94.8 122.5
2 63.2 128.5 113.0 115.2
3 32.6 158.7 36.0 92.2
3 41.5 60.3 31.1 106.5

LSD(o.05) ns ns 47.85 ns
a 18.67g A-cyhalothrinlha
bnot significant

Table 4. Effect of two insecticide sprays on thripsdenslty (no.zplant) at Ifl.and 11
weeks after transplanting (WAT) in 200112002 and 2002/2003 .seasons ..

200112002 2002/2003
NQ, of sprn;xsa IOWAI llWAl lOWAI llWAT

0 79.0 90.8 108.6 101.6
1 112.1 92.7 108.8 102.8
2 74.2 121.9 72.9 82.3
3 105.8 54.7 127.2 84.3
4 38.0 69.3 33.9 67.7

LSD(o.05) 43.65 nsb 63.50 ns j-

18.67g A-cyhalothrinlha
bnot significant

200112002 season. A similar trend was
observed at 5 WAT in 200 112002 despite
2.5-fold increase in thrips density in. the
control and from 2.8 to 5.5-fold increase in
the sprayed plots. In the 2002/2003 season,
treatments were not significantly different.
At 6 WAT, there was no significant
difference between sprayed plot and the
plots sprayed once in both 200112002 and
200212003 season; however, plots sprayed
twice generally had significantly lower
thrips density than those sprayed once and
those not sprayed (Table 2) At 7 WAT, a
different trend was observed. In 200112002
season plots sprayed once had the highest

thrips/plant (99/plant) which differed
significantly -from other treatments. In
contrast, in the 2002/2003 season, no
significant differences were detected
among treatments.
Effect of three sprays on thrips.density is
presented in Table 3. At 8 WAT in
2001/2002 season, there . were no
significant differences among. treatment

,~,

means in contrast to in the ~002/2003
season, where three sprays resulted in '."
significantly lower thrips density compared' /'
to zero, one or two sprays. At 9 W.A~r'
, thrips density values were not significantly. .
different 111 both cropping seasons.

.. ,,'
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Table 5. Residual effect of insecticide sprays on thrips density (no.! plant) at 3 and 4
weeks after the 4th spray.

200112002 2002/2003

. I'

No of spraysa 3weeksa 4weeks 3weeks
o 115.9 181.3 69.2
1 81.6 75.5 59.2
2 54.8 90.1 76.8
3 54.8 69.8 115.2
4 55.3 57.2 73.0

4weeks
89.0
79.5
51.2
70.0
71.0

LSD(o.05) nsb 65.53 ns
"weeks after the 4th spray of 18.67g A-cyhalothrinlha
bnot significant

Table 6. Residual effect of insecticide sprays on thrips density (no. /plant) at 5 and 6
weeks after the 4th spray.

No of spraysa Sweeks" 6weeks 5weeks
200112002 2002/2003

o
1
2

116.5
51.7
22.5
33.5
82.8

46.9
67.8
77.3
113.1
128.9

3
4

nsbLSD(o.o5) ns ns
"weeks after the 4thspray of 18.67g A-cyhalothrinlha
bnot significant

Table 4 shows the effect of four sprays on
thrips density. At 10 WAT, there was a
significant difference only between three
and four sprays in both cropping season
whereas at 11 WAT all treatment
differences were due to random variation.

Tables 5 and 6 show data collected at 3,
4, 5 and 6 weeks after the 4th spray.
Residual effects were not significantly
different except at 4weeks of 200112002
when control plots had significantly higher
thrips density

Data on yield as influenced by
insecticide spray frequencies are presented.
in Table 7. Generally, bulb size was
significantly smaller and weight (wet or

6weeks

176.0
97.0
144.0
113.7
67.0

cured) significantly lower in unsprayed plot
compared with plots sprayed three or four
times with 18.67g 1..- cyhalothrin in the
200112002 and 200212003 cropping season.
.The cured weights/ha of bulbs from
unsprayed plots and plots sprayed once to
four times were 15.63, 17.75, 19.99, 20.74
and 19.94 tonnes.

Onion thrips density varied from one
cropping season to another and, within a
cropping season, from plot to plot being
affected by insecticide treatment and
pattern of movement into and out of field
(Shelton et al., 2003; Youdeowei and
Service, 1983; Watson, 1965).
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Table 7. Effect of insecticide sprays on onion bulb yield across transplanting dates in
2001/2002 and 2002/2003.

No. of
sprays Mean DQ,QfblJlbSLrQw Mean wet weight (glblJlb)

200112002 2002/2003 Mean 200112002 2002/2003 Mean
0 11.67 l3.67 12.67 77.10 121.40 99.0
1 12.58 13.33 12.95 93.00 125.30 109.50
2 12.95 14.07 l3.49 1l3.00 123.00 118.00
3 11.33 l3.87 12.60 105.90 159.40 l31.00
4 12.92 12.27 12.59 108.40 l38.50 123.50
P ns ns 0.001 0.03
LSD 11QQ 18QQ
CV(%) 15.95 16.01 25.21 19.44

No. of
S.Qrays Mean cured weight (gfbulb) Mean cured weight (t/ha)

2QQIL2QQ2 2QQ2L2QQ3 M!<an 2QQILZQQ2 2QQ2LZQQ3 Mean
0 72.00 110.00 91.00 11.25 20.01 15.63
1 87.00 118.00 102.50 14.54 20.97 17.75
2 107.00 115.00 111.00 18.45 21.54 19.99
3 95.00 147.00 121.00 14.34 27.15 20.74
4 102.00 129.00 115.50 17.63 21.17 19.40
P 0.003 0.02 0.01 0.01
LSD 18.00 17.00 4.48 4.21
CV(%) 27.63 19.83 35.59 25.89

DISCUSSION
The effect of insecticide spray was glaring
at 4 WAT with up to 58 % control when
one spray was compared with the control.
A week later, thrips were either not
observed in 200212003 or had reduced to
42.5 % of the 200112002 season's. The
difference between the two years (58 and
29 %) was possibly because the invasion of
thrips was earlier in 2002/2003 season. At
5 WAT, there was no significant difference
among treatments possibly because thrips
population had more than doubled in some
treatments. Also, the effect of insecticide
spray might not last up to 2 weeks. Mau
and Kessing (2000) had reported that in
order to control high population densities
of this pest during warm, dry periods,
repeated applications at 7-10 day intervals
are required and control is exceedingly
difficult because of the shape of onion

leaves. Similarly, Uvah (1989) reported
that cypermethrin sprays were more
effective when applied weekly than at
longer intervals. Kisha (1979) indicated
that during February and early March,
when population in unsprayed treatment
was increasing, the nymphal populations of
thrips in the sprayed plots 10 days after
insecticide application were much' higher
than those at other times. There is evia&nce
of this in Table "1..•Thrips populati~n I in
plots sprayed once rese from 5-ro,2,.(9;2{-%)

'\ ,.•..
and in unsprayet from ~2- 4 (73 %) in
2002/2003s. ason. In TabJe 2, with two
sprays, thrillS population increased from
10-113 (91 00 when with compared to zero
spray, which went up from 44-110 (60 %)
in 200212003 season. Raheja (1973)
pointed out that there was a rapid decline
after the first insecticide spraying followed
by a fresh build-up of thrips within 10 days

,



insecticides and growers may apply
treatments weekly, resulting in upwards of
12 applications per crop (Stivers, 1999).
Shelton et al. (1998) stated' that 'A-
cyhalothrin was chosen because it is one of
the most effective materials against thrips.
Uvah (1989) found that four sprays were
required for effective thrips control and the
highest number of thrips was in the control,
but yield in the control was not
significantly different from· the other
. treatments. Kisha (1977) found 3-5 sprays
applied at fortnightly intervals were
required to control thrips and that yield loss
from the unsprayed treatment and those
sprayed continuously from transplanting
until harvest, was 57 and 39 % in the two
seasons. The highest yield in 200112002
was in the plot sprayed twice corroborating
the findings of Raheja (1973). The mean
onion yield for 2 years was increased by 39
% and 26 %, with an average of 32.5
%.This is similar to what was reported by
Uvah (1984).
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attributable to the new leaf growth and thus'
requiring another spray. Also, Bourne
(1929) noted a high initial kill of thrips but
later observed heavy infestations within a
few days due to rapid emergence of
nymphs from eggs embedded in the leaf
tissue. Soni and Ellis (1990) had reported
that the complete life cycle from egg to
adult usually takes about 14 days, but could
be about 11 days at 30De. Reuda and
Shelton (2003) stated that thrips can
complete their life cycle in 14-30 days, but
when temperature is over 30De the life
cycle can be shortened to 10 or 11 days.
Soni and Ellis (1990) were in agreement
with MacGill (1927) who recorded the
duration of the egg stage as 8 days at 19De.
Kisha (1979) reported a much shorter
period during February-March, the time of
peak infestation in the Gezira, Sudan when
maximum and minimum temperatures of
35-38De and 15-18De are experienced,
respectively, similar to what was recorded
in Sokoto in this study.
Mote (1981) reported up to 90 %

mortality when insecticides were applied to
onion thrips and sprays were made at 10-15
days interval and yield increase of up to 36
% recorded. Edelson et al. (1989)
maintained that approximately 78% control
was achieved in the full season plots at 8
weeks after the initiation of the control.
Uvah (1984) reported that cyperrnethrin at
2.511ha reduced thrips numbers by over
60% and increased yield of onion bulbs by
32% compared with the untreated crop. In
this study up to 74.2 % mortality was
recorded in the 1st (Table ~, 78% in the 2nd

(Table 2), 71.5 % in 3r (Table 3) and
68.75% in the 4th spray (Table 4). In some
regions of the world, onion thrips when not
controlled can reduce bulb size and yield
by 34-55% (Fournier et al., 1995; Raheja,
1973; Reuda, 2000; Stivers, 1999).
The current control strategy for onion
thrips in New York is the frequent use of
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