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ABSTRACTABSTRACTABSTRACTABSTRACTABSTRACT

The effect of seed dressing insecticides on the con-
trol of cotton aphids (Aphis gossypii) on young
cotton plants (Gossypium hirsutum), from one day
to eight weeks after emergence, were compared
to foliar application of carbosulfan in field trials at
the Cotton Research Institute and Sanyati commu-
nal farming area.  The treatments varied from six
to eight depending on availability of test insecti-
cides.  Aphid populations in these treatments were
compared to untreated controls, recommended
foliar aphicide carbosulfan at 120 ml, 240 and
350 ml/ha for plants 0 to 40 cm, 40 to 90 cm and
above at a mean score of two per plant and
aldicarb applied as furrow treatments at 1.5 kg/
kg of seed in 1999/2000 season only.  Cotton
aphid populations varied with site and season and
were present at levels that warranted control at
seven and five weeks after emergence at two sites
in 1999/2000 season, at seven, six and four weeks
in the 2000/01 season, and three and four weeks
after emergence in 2001/02.  The varying popu-
lations of aphids required at most three and at
least one spray of carbosulfan.   Aldicarb 15 G at
0.10 kg/10kg seed in 1999/2000 season kept
aphid populations below a damaging level at least
up to seven weeks and at most eight weeks after
emergence.  Ethiprole 10 EC at 75 ml/10kg of seed,
thiamethoxam 70 WS at 35 ml/10kg seed in 1999/
2000 season, imidacloprid plus thiram 45 WS at
35 ml/10kg in 1999/2000 and 2000/2001 sea-
sons thiamethoxam 35 FS at 28 ml/10kg,
thiamethoxam 70 WS at 14 and 20 g/10kg de-
layed aphids reaching the economic threshold by
a week after the onset of aphid populations war-
ranting control.  Thereafter up to eight weeks all
seed dressing insecticides had significantly poor
control of aphids compared to the foliar applica-
tion of carbosulfan.  Imidacloprid MT 390 FS at
0.15 l, imidacloprid T 45 WS at 0.1 kg,
thiamethoxam 70 WS 14 g, thiamethoxam 35 FS
28 ml per 10 kg seed were capable of keeping
aphids below damaging levels for three to four
weeks after the onset of high populations that
warranted chemical control within the first eight
weeks of crop growth.  There were no significant
differences in yield of seed cotton that had trial
mean between 1000 and 2000 kg/ha for all the
sites.  However the foliar and seed dressing treat-
ments had high yields compared to the untreated
control.   No advantage was gained by using pro-

phylactic control seed dressing insecticides when
the aphids were not present.   The way forward is
to determine the effect of these insecticides on soil
pests that can be controlled even if aphid popula-
tions for the particular season do not exceed dam-
aging levels.

IntroductionIntroductionIntroductionIntroductionIntroduction

Aphis gossypii, the cotton aphid has emerged as
a major pest of cotton in Zimbabwe in the early 1990s
(Brettell, 1995).  The significance of cotton aphids on
cotton in Zimbabwe followed the same trend as in many
cotton-growing areas worldwide gradually gaining prin-
cipal status from a minor pest (Deguine et al., 1999).
Heavy cotton aphid infestations recorded on young
plants early and late in the season during drought of
the early 1990s retarded growth of most of the cotton
crop resulting in reduced yield (Brettell, 1995).  The
curative foliar application of dimethoate and pirimicarb
the then registered and recommended aphicides failed
to protect young and old cotton plants from aphid dam-
age.  Chemical control with then recommended insec-
ticide dimethoate failed to control aphids.

The failure of dimethoate to control aphids was
attributed to various reasons including possibility of the
pest developing resistance to insecticides, reduction of
predators following the use of pyrethroids (Chimoga,
2002) and presence of hairy varieties that attract aphids.
Various insecticides were screened as alternative to
dimethoate and pirimicarb.  Despite recommendation
and registration of and the recommendation of
carbosulfan 20 EC, acetamiprid 20 SP, and benfuracarb
20 SC, cotton aphids increased in their importance in
the cotton production (Chimoga, 2002).

In Zimbabwe, like in many other countries world-
wide cotton aphids infestations vary from one season
to the other.  However the aphid infestation regardless
of the population levels normally occurs in two peaks,
first in January and February and then in late March
and early April, in a growing season that stretches from
November to May.  The first aphid infestation occurs
before cotton flowering whereas the second pick oc-
curs during the flowering and boll setting.  The early
aphid infestation is sudden and can cause severe and
sometimes irreparable damage if not controlled in time
(Brettell, 1995).  Aphids prefer to feed on young and
tender tissues of the cotton plants (Pearson, 1958).
Young cotton plants with all their tissues tender and
soft are more easily damaged by aphid population than
older plants with some hard tissues.

Application of insecticidal foliar sprays when
aphids reach a score of two or more is a good control
strategy.  Foliar applied insecticides available are broad
spectrum and kill predators of aphids and other pests.
In most of season aphid is the major pest that requires
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three to four more foliar sprays than other pests.   Use
of systemic insecticides, that have effective life span of
about eight weeks in the actively growing plant, as seed
dressings, have the potential of protecting cotton plants
from early damage, reduce number of early sprays and
ease the work load.  The objectives of the study were to
determine the effect of seed dressing insecticides com-
pared to foliar application of insecticides on aphid con-
trol and yield of seed cotton during the first eight weeks
after emergence.

Materials and methodsMaterials and methodsMaterials and methodsMaterials and methodsMaterials and methods

The study was carried out for three seasons be-
tween 1999 and 2002.  Two sites were used in the first
season and third season and three in the 2000/2001
season.  Treatments varied from one season to the other
because of the availability of the test insecticides.

InsecticidesInsecticidesInsecticidesInsecticidesInsecticides
Seed-applied insecticides evaluated over the three

seasons are: imidacloprid plus thiram, and
thiamethoxam.   They were evaluated for the three sea-
sons.  Imidacloprid belongs to the nitroimidazoline
group with a very good root systemic action.  The prod-
uct kills by blocking postsynaptic nicotinergic
acetylecholine receptors of the central nervous system
(Tomlin, 1991).  Thiamethoxam belongs to the
nitromethylenes and acts on the nervous system of in-
sects.  It has a quick uptake in the plant when applied
as seed dressing after germination (Anonymous, 1996).
Carbosulfan is a carbamate with systemic activity and
is used in foliar application as an emulsifaible concen-
trate (Chimoga, 2002).  Aldicarb is a carbamate with
very strong systemic action.   The other treatments in-
cluded application of neither seed dressing insecticides
nor foliar insecticides, and only foliar application of
registered carbosulfan at a score of two aphids per
plant.  Treatments were replicated four times in a ran-
domized block.  Plot and sampling areas varied with
site (Table 1).

Planting and application ofPlanting and application ofPlanting and application ofPlanting and application ofPlanting and application of
treatmentstreatmentstreatmentstreatmentstreatments

At the Cotton Research Institute, endosulfan and
trifluralin were applied before sowing in late Novem-
ber at 4 kg ha-1 and 2.3 l ha-1 respectively.  Both were
applied over the whole trial area using a tractor with a
front mounted boom sprayer with an offset disc har-
row that incorporated the insecticide and herbicide into
the soil.  Marking of rows one meter apart and appli-
cation of basic fertilizer at 200 kg ha-¹ followed the
above operation.  On the third day all treatments were
marked out and hand sown using seed dressed with
insecticides in treatments and plain seeds for the un-
treated control, aldicarb and the standard foliar appli-
cation of carbosulfan treatments.  Seeds in all plots
were covered with soil.  The operations were done
manually for the Sanyati trials for all the three seasons.
On well-ploughed land, rows one meter apart were

opened using hoes, followed by application of endosul-
fan at 4 kg ha-¹ and basic fertilizer before sowing.   Tri-
als at all the sites were planted late November and
early December depending upon the season, so that
the emergence of cotton plants would coincide with
high aphid populations late in December and in Janu-
ary during the dry spell.  All operations at the two Sanyati
sites were done on the same day.

ScoutingScoutingScoutingScoutingScouting
Scouting started one week after emergence soon

after thinning for all three seasons except 1999/2000
when the weather conditions delayed scouting opera-
tions to three weeks after emergence.  Twice weekly,
aphids of all sizes were scouted until plants were eight
weeks old using 12 plants per replicate 48 plants per
treatment.  On all occasions, aphids were counted on
the leaf that had the highest infestation.  If necessary,
an estimate of the aphid population was made.  When
populations were very large, aphids were sub-sampled
by counting them in the part of the leaf between the
central vein and the first right lateral vein.  On first
scouting date of each week, the numbers of aphids per
leaf were converted to scores in the recommended
manner and carbosulfan sprays applied at an action
threshold of an aphid score of 96 per 48 plants in the
foliar control of aphid treatment.  Jassids, red spider
mites, whiteflies, bollworm eggs and larvae were
scouted once a week using 24 plants.  After eight weeks,
aphids like other pests were scouted on 24 plants se-
lected over the whole area.  Scouting was done once a
week using 24 plants over the whole trial area on the
second scouting date of the week.  No records of preda-
tors were taken.  Sprays for the control of pests other
than aphids during the whole season was done over
the entire trial when the pest reached action threshold.

Additional spraysAdditional spraysAdditional spraysAdditional spraysAdditional sprays
A knapsack and lance sprayer was used to apply

carbosulfan sprays at spray volume of 100 l ha-¹when
the aphid score exceeded two per plant using the plot
area.  Sprays for control of other pests over the entire
trial were applied with hand held Ultra Low Volume
sprayers.  Chemical spray volume dependent on the
plant height of crop, spray volumes of 1.7, 3.3 and 5 l
ha-¹ for plant heights from emergence to 40 cm, be-
tween 40 and 90 cm and above 90 cm in height.  The
trials were kept weed free through regular weeding.  At
the end of the season the seed cotton was picked from
the trial.

Data collection and analysesData collection and analysesData collection and analysesData collection and analysesData collection and analyses
Data on aphids were recorded during the first

eight weeks, number of sprays, amount of active in-
gredient applied and yield of seed cotton were taken.
Analysis of variance was done on the aphid count and
yield data followed by mean separation using Duncan�s
multiple range test in instances where data had a sig-
nificant variance ratio at significant level of five per-
cent.  If the aphid count was small, (five per plot or
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less) the data were transformed to either √(x+½) or
√(x+3/8).  For larger aphid counts, the data were trans-
formed to square root if the treatment means were pro-
portional to their variances; however, if the treatment
means were proportional to their standard deviations
then the data were transformed to common logarithms.
In all instances where transformations have been done,
additional columns are presented in the tables of re-
sults giving the back transformed values.

ResultsResultsResultsResultsResults

In 1999/2000 a site with red clay soil, Zvinokona
farm had higher populations of cotton aphids than the
sand loamy soil site at Chinoda farm.  At this site, the
foliar treatment warranted first application of
carbosulfan 25 EC at five weeks after emergence, sec-
ond and the last spray was at eight weeks after emer-
gence.  Cotton aphid control was warranted at Chinoda
site only at seven weeks after emergence.  At the onset
of aphid population that warranted control, carbosulfan
foliar treatment gave significantly better control than
the untreated control and seed dressing insecticide treat-
ments.  All seed treatments had unsatisfactory control
of aphids at the onset of heavy cotton aphid popula-
tions.  Aldicarb 15 G applied as furrow treatment gave
significantly good or better control of aphids than
carbosulfan foliar treatment during the fifth week after
emergence at the Gwandira site, and the eighth week
at both sites (Tables 2 and 3).   There were no signifi-
cant differences in the yield of seed cotton among the
treatments (Figures 1 and 2).  However, the Chinoda
site had high yields compared to the Zvinokona site.
Foliar carbosulfan, aldicarb and thiamethoxam had
slightly high yields than no control.

The season had heavy rains totalling 723.5 mm.
The site experienced hot and dry conditions in January.
High incidences of bollworms Helicoverpa amigera and
Diparopsis castanea were recorded.  Bollworms re-
quired ten and eight sprays of insecticides for Chinoda
and Zvinokona sites respectively.  The sprays were of
carbaryl 85 WP at 1184 g/ha and fenvalerate 20 EC at
200 ml/ha.  Three sprays of carbaryl were applied for
red bollworm control before aphids reached levels
warranting control at the  Chinoda site.  The trial had
one spray of carbaryl during the same period at
Zvinokona.  One spray of triazophos 40 EC at 350 ml/
ha was applied at each of the sites for control of red
spider mites over the whole trial site after the first eight
weeks.

In 2000/2001, of all the three sites, Chinoda farm
had the highest aphid infestation during the first eight
weeks and the Cotton Research Institute (CRI) had the
lowest (Tables 4, 5 and 6).  Aphids warranted control
seven, five and six weeks after emergence at CRI,
Chinoda and Gwandira respectively.  Seed dressing
insecticides ethiprole, thiamethoxam and imidacloprid
delayed cotton aphids reaching the economic thresh-

old by a week at all the three sites.  One spray of
carbosulfan 25 EC was applied at CRI, and aphid at
Chinoda and Gwandira required two sprays each dur-
ing the early eight-week period (Tables 4, 5 and 6).   At
Gwandira thiamethoxam 35 FS at 285 ml,
thiamethoxam 70 WS at 142 g and imidacloprid plus
thiram 45 WS at 1 kg per 100 kg were as good as
carbosulfan in controlling aphids on the onset of high
cotton aphid population at seven weeks, thereafter there
were no better than the untreated control.  There were
no significant differences in seed cotton yield (Figures
2, 3 and 4).  Carbosulfan 25 EC applied as seed dress-
ing had unsatisfactory control of aphids at all the sites.
At Chinoda thiamethoxam 35 FS, at 285 ml/100 kg
seed, had as good control as carbosulfan foliar in con-
trolling aphids up to the sixth week after emergence.
Thiamethoxam 70 WS at 142 g and imidacloprid plus
thiram 45 WS at 1 kg per 100 kg seed were better than
no control but inferior to standard control of foliar ap-
plication of carbosulfan at six weeks and seven weeks.
The season had heavy rains totalling 891 mm at CRI.
Four sprays for the control of bollworms were required
at the Cotton Research Institute and Chinoda and seven
sprays at Gwandira using carbaryl and fenvalerate at
spray concentrations of 18.3 and 0.8% of active ingre-
dient respectively.  At CRI first three bollworm sprays
were applied within eight weeks after emergence.  Two
sprays of carbosulfan and one of triazophos were ap-
plied to control aphids and red spider mites, respec-
tively, when plants were more than eight weeks old.
Red spider mites and aphids required one spray each
of triazophos and carbosulfan, respectively, when the
plants were more than eight weeks old.  Red spider
mites and aphids required one spray each of triazophos
and carbosulfan, respectively, when plants were more
than eight weeks old at Chinoda and Gwandira sites.

In the 2001/2002 season, aphids were present
at levels above the threshold (more 96 per 48 plants)
from three and four weeks after emergence at Gwandira
and Kadesha respectively up to eight weeks after emer-
gence in the no control treatment (Tables 7 and 8).
Aphid infestation was high at Gwandira than at
Kadesha.  Cotton aphids required three and two sprays
of carbosulfan at Gwandira and Kadesha respectively
in the foliar treatment.  Initial population of aphids in
the seed dressing treatments before the onset of popu-
lations that warranted insecticides sprays was low com-
pared to the foliar treatment (Tables 7 and 8).
Imidacloprid (35) MT 390 FS at 0,15l, imidacloprid T
45 WS at 0.1kg, thiamethoxam 70 WS 14 g and
thiamethoxam 35 FS 28 ml per 10 kg of seed, were
kept aphids population below threshold for three weeks
and four weeks after onset of heavy infestation in the
no control at Gwandira and Kadesha respectively.  At
Kadesha, two sprays of carbosulfan were applied at
fourth and seventh week after emergence to control
aphids.  At Gwandira, imidacloprid MT 390 FS,
imidacloprid T 45 WS, thiamethoxam 70 WS and
thiamethoxam 35 FS 28 ml had significantly lower aphid
than the foliar spray of carbosulfan during the fourth
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and fifth weeks after emergence.  Thereafter, the foliar
spray of carbosulfan had lower aphid population than
the seed dressings.  At Kadesha the no control treat-
ment had significantly higher aphid populations than
the foliar and seed dressing treatments from the fifth to
the eighth week after emergence.  Foliar treatment re-
quired two sprays of carbosulfan had as good aphid
control as the seed dressings under low aphid popula-
tion at Kadesha.  Yield of seed cotton was the lowest of
the three seasons with mean of 700 kg per hectare
due to the severe drought experienced from January to
the end of season in April.  Drought nullified effect of
the seed dressing on the yield of seed.  Red bollworm
incidence was high at both sites, with each site requir-
ing four sprays insecticides for the control of red boll-
worm.  Two sprays of each of carbaryl and fenvalerate
sprays were applied before and after eighth week of
plant growth for the control of red bollworms.  Four
and three sprays of carbosulfan were applied at
Kadesha and Gwandira respectively for the control of
cotton aphids from the eighth week to end of the sea-
son.  All the sites experienced prolonged dry spells in
January, February and March that received 32 and 49
mm rain respectively.

DiscussionDiscussionDiscussionDiscussionDiscussion

Ethiprole 10 EC, thiamethoxam and imidacloprid
delayed aphid reaching action threshold at least by a
mean 11 or more per plant in 1999/2000 season.  The
seed dressings had generally higher yields than the
untreated control.  This can translate into substantial
returns on selling the seed cotton, an aspect that was
not targeted in this study.  All seed dressings, excepte
the carbosulfan 25 EC seed dressings at planting and
24 hours before planting, had lower aphid populations
from emergence to at least one week after onset of
heavy aphid invasions of the field.

Under the moderate infestation experienced at
Gwandira in the 2001/2002 season thiamethoxam 35
FS at 285 ml, thiamethoxam 70 WS at 142 g and
imidacloprid 45 WS at 1 kg per 100 kg seed gave good
control of aphids.   The aphid population in the seed
dressings were low from the onset of the season.  How-
ever under heavy infestation at Chinoda with the ex-
ception of thiamethoxam 35 FS the other two seed
dressings gave in to heavy aphid invasion.  The unsat-
isfactory control shown by carbosulfan applied as seed
dressing was due to the emulsifiable concentrate is not
being suitable for treating seeds.  The active ingredient
quickly gets leached to the soil on the seeds receiving
rains.   Therefore, there is no advantage gained by
treating seeds with cheaper wrong carbosulfan formu-
lations for seed dressing.

There was some good suppression of aphids in
the 2000/2001 and 2001/2002 seasons in the finalised
thiamethoxam and imidacloprid seed dressing treat-
ments.  Thiamethoxam treatment had two occasions

when aphids per plant were below 11, the foliar and
control aphid level were above this threshold.  Two
sprays of carbosulfan to control aphids were not nec-
essary in the seed dressing treatment.  Taking into ac-
count the score at three sprays were not necessary at
this occasion heavy aphid populations at Gwandira.
The same could be said under moderate aphid infes-
tation at Kadesha site in 2001/2002 season in
imidacloprid MT 45 WS and thiamethoxam 35 FS.  The
yield of seed cotton varied from season to season and
was no significant differences among treatments.  How-
ever aldicarb 15 G and seed dressings except
carbosulfan at 1.4 l/100kg of seed had some yield gain
compared to no control.

Maximum efficacy of seed dressing insecticides
for the control of aphids is not guaranteed every sea-
son or from one site to the other, because aphid popu-
lations vary.  Despite gaining advantage in saving sprays
and increasing yields there is the limitation of seed
dressing solely meant to control early aphids. There-
fore, there is a need to evaluated the thiamethoxam
and imidacloprid on soil pests, termites that present in
most soils in the cotton growing areas in Zimbabwe.

ConclusionConclusionConclusionConclusionConclusion

Thiamethoxam 70WS at 142 g, thiamethoxam
35FS at 28 ml, imidacloprid T 45 WS and imidacloprid
MT 390 FS per 100 kg seed are capable of controlling
early aphids from emergence up to five weeks under
heavy infestation and up to eight under moderate in-
festation.  Thiamethoxam is now registered in Zimba-
bwe for the control of early aphids on cotton.
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Figure 3.Figure 3.Figure 3.Figure 3.Figure 3.
Effect of seed
dressing
insectcides on
the yield of seed
cotton In
Sanyati, 2000-
2001.  Means
of four repli-
cates that were
not significantly
different at p=
0.05 (p>0.05,
n=24, d.f.=3
and 15).

Figure 1.Figure 1.Figure 1.Figure 1.Figure 1.
Effect of seed
dressing
insecticides on
the yield of seed
cotton in
Sanyati, 1999-
2000. Means of
four replicates
that were not
significantly
different at p=
0.05 (p>0.05,
n=24, d.f.=3
and 15).

Figure 2.Figure 2.Figure 2.Figure 2.Figure 2.
Effect of seed
dressing
insecticides on
cotton aphids at
Cotton Research
Institute,
Kadoma (2000-
2001).  Means
of four  repli-
cates that were
not significantly
different at p=
0.05 (p>0.05,
n=32, d.f.=3
and 21).
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Figure 4.Figure 4.Figure 4.Figure 4.Figure 4.
Effect of seed
dressing
Insecticides on
the yield of seed
cotton in
Sanyati, 2001-
2002.  Means
of four  repli-
cates that were
not significantly
different at p=
0.05 (p>0.05,
n=28, d.f.=3
and 18).




