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ABSTRACT

A survey investigating the composition of 
adult thrips species and the effect of preven-
tive, at-plant insecticides on this composition 
was conducted at multiple locations across the 
U.S. Cotton Belt in 2009 and 2010. Small-plot 
experiments included insecticide seed treatments 
containing imidacloprid (Aeris®) or thiameth-
oxam (Avicta Complete Cotton®), in-furrow 
applications of the insecticide aldicarb (Temik®), 
and an untreated control (no at-planting insec-
ticide). The species composition of adult thrips 
varied among all locations which included trials 
within Arkansas, Georgia, Louisiana, Missis-
sippi, Missouri, North Carolina, South Carolina, 
Tennessee, Texas and Virginia. As was the case 

in previous studies, tobacco thrips (Franklini-
ella fusca [Hinds]) was the dominant species at 
most locations. This species comprised an even 
greater percentage of the species composition in 
cotton not treated with insecticide. Conversely, 
the percent composition of other species tended 
to increase in cotton treated with insecticide. 
These observations suggest that tobacco thrips 
are relatively more sensitive to these insecti-
cides. Overall, aldicarb reduced populations of 
adults more than other treatments, particularly 
imidacloprid.

Thrips are typically the first insect pest growers 
will encounter during any given growing 

season. Additionally, while other pests of cotton 
tend to be regional in occurrence and distribution, 
thrips are widespread and can require treatment 
across the entire Cotton Belt. Species of thrips 
that commonly infest cotton seedlings in the 
U.S. include tobacco thrips, Frankliniella fusca 
(Hinds); flower thrips, Frankliniella tritici (Fitch); 
western flower thrips, Frankliniella occidentalis 
(Pergande); onion thrips, Thrips tabaci (Lindeman); 
and soybean thrips, Neohydatothrips variabilis 
(Beach) (Leigh et al.1996, Albeldano et al. 2008). 
Significant delays in cotton maturity due to thrips 
injury have been observed (Gaines 1934, Dunham 
and Clark 1937, Bourland et al. 1992, Parker et 
al. 1992, Herbert 1998, Van Tol and Lentz 1999, 
Lentz and Van Tol 2000). Heavy infestations of 
thrips have delayed crop maturity to harvest for 
more than two weeks (Gaines 1934, Dunham and 
Clark 1937, Bourland et al. 1992, Parker et al. 
1992). Additionally, delayed crop maturity can 
extend the period in which the crop is susceptible 
to injury from other insect pests, and can lead to 
higher production costs. By extending the crop 
growing period, cool temperatures causing further 
delayed maturation may be encountered before 
defoliation and harvest (Morris 1963, Gipson and 
Joham 1968).
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Several researchers have reported an increase in 
yields when seedling thrips were controlled (Cook et 
al. 2013, Davis et al. 1966, Davis and Cowan 1972, 
Burris et al. 1989, Herbert 1998, Van Tol and Lentz 
1999, Lentz and Van Tol 2000). More consistent 
yield responses have been reported from Virginia 
where 220 insecticide treatments (including foliar, 
in-furrow, and seed applied) tested over a five-year 
period from 1997-2001 showed an average yield 
increase of 381 kg lint/ha over non-treated controls 
(Herbert 2002). More recently in North Carolina and 
Virginia, treatments with in-furrow applications of 
aldicarb and seed treatments with imidacloprid re-
sulted in average increases of 483 and 614 kg lint/ha, 
respectively (Herbert et al. 2007). This is likely due 
to both higher thrips populations than elsewhere in 
the Cotton Belt as a result of a high number of thrips 
hosts relative to small field sizes (Herbert et al. 2012) 
and to the cooler environments in this region result-
ing in slower-growing seedlings (Bacheler, 2012), a 
scenario often conducive to magnified effects from 
thrips injury.

Control of thrips on cotton seedlings has been 
achieved with use of either in-furrow insecticides 
(e.g., aldicarb or acephate), seed-applied treatments 
such as acephate, imidacloprid, or thiamethoxam, 
and foliar-applied insecticides (Kerns et al. 2009, 
Kerns and Cattaneo 2009, Parker et al. 2009, Bache-
ler and Reisig 2010, Catchot et al. 2010, Greene 2010, 
Herbert 2010, Pollet et al. 2010, Reed et al. 2010b, 
Roberts et al. 2010, Stewart et al. 2010, Studebaker 
et al. 2010). The neonicotinoid seed treatments (i.e., 
imidacloprid and thiamethoxam) have been widely 
adopted by growers in several areas across the Cotton 
Belt. Although considered effective for thrips control, 
previous research has shown that at-planting insec-
ticides may require supplemental foliar applications 
under high risk situations such as early planting on 
conventionally-tilled fields.

Numerous pesticide evaluation publications 
have reported efficacy against thrips but often do 
not refer to species composition related to treat-
ments. The objectives of this study are to determine 
the composition of thrips species in cotton across 
the Cotton Belt and to investigate how at-planting 
insecticide treatments affect this composition.

MATERIALS AND METHODS

A survey of thrips species was conducted at 
17 locations in 2009 and 2010 including trials at 

Arkansas, Georgia, Louisiana, Mississippi, Mis-
souri, North Carolina, South Carolina, Tennessee, 
Texas, and Virginia. Thrips were collected from 
field tests of selected at-planting insecticide treat-
ments. All seed contained a seed-applied fungicide. 
At-plant insecticide treatments included Aeris® 
seed treatment (imidacloprid at 0.375 mg AI/seed 
[insecticide] + thiodicarb at 0.375 mg AI/seed [ne-
maticide], Bayer CropScience, Research Triangle 
Park, NC), Avicta Complete Cotton® seed treatment 
(thiamethoxam at 0.34 mg AI/seed [insecticide] + 
abamectin at 0.15 mg AI/seed [nematicide], Syn-
genta Crop Protection, Wilmington, DE), or Temik 
15G® (aldicarb at 0.84 kg AI/ha [insecticide/nema-
ticide], Bayer CropScience) applied in-furrow, and 
an untreated check. The Avicta Complete Cotton® 
treatment was only included at 10 locations in 2009 
and 8 in 2010. Plots were four or eight rows wide, 
10.7 - 15.2 m long and arranged in a randomized 
complete block design with four replications. Row 
spacing was 0.91 m, 0.97 m or 1.02 m. Varieties and 
planting dates were determined by the cooperator 
at each location, as were fertility, herbicides, and 
irrigation requirements, but were within Extension-
recommended production practices in the region.

For each plot, plants were typically sampled 
three times: 14 days after emergence, the 1-2 leaf 
stage, and the 3-4 leaf stage. Individual samples 
consisted of five plants that were cut below the 
cotyledons or pulled from the ground, held in 475 
ml (1 pint) glass jars or self-sealing plastic bags or 
dipped into 1.42 l (48 oz) containing 50% isopropyl 
alcohol. In the laboratory, thrips were washed from 
the plants or suctioned onto a filter paper or fine mesh 
screen as described by Burris et al. (1989). Adult 
thrips were then counted and identified to species 
(Reed et al. 2006).

Data were analyzed across years and sample 
dates to determine if insecticide treatment affected 
the species composition of adult thrips. Proc Mixed 
(SAS Institute Inc. 2010) was used for analysis with 
treatment as a fixed model effect and location and 
location*treatment as random effects. Treatment 
means were separated using the Tukey’s option (a = 
0.05). Adjusted treatment means were converted to 
percentage values for presentation purposes.

RESULTS AND DISCUSSION

Mean numbers of adult thrips per sample 
summarized across treatments varied consider-
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ably among locations within years and within 
some locations between years (Tables 1 and 2). 
Thrips species composition varied considerably 
among locations within years and within some 
locations between years. Tobacco thrips were by 
far the most common species present at most lo-
cations. In 2009 and 2010, respectively, tobacco 
thrips were identified from 15 and 16 locations, 
flower thrips were identified from 13 and 12 
locations, western flower thrips and soybean 
thrips were found at 11 and 11 locations, onion 
thrips were found at 6 and 8 locations (Tables 
1 and 2). A small number of other species were 
found at four locations each year. With few ex-
ceptions, only tobacco thrips exceeded a density 
of 1 adult per plant (i.e., 5 per 5 plants). There 
are several examples where species composition 
at one location changed considerably between 
years including the Lang Farm at the Tifton, GA 
location where tobacco thrips were the primary 
species in 2009, but western flower thrips were 

dominant in 2010; and the Dimmitt, TX location 
where western flower thrips were most common 
in 2009, but onion thrips were the primary species 
present in 2010. It is unclear why these species 
shifts occurred, but the authors hypothesize that 
other crops or wild hosts in the vicinity could 
affect species composition.

Tobacco thrips are widely distributed across 
the mid-southern and southeastern cotton produc-
tion regions. This species has previously been 
reported infesting cotton seedlings in Alabama 
(Cook et al. 2003), Arkansas (Cook et al. 2003), 
Georgia (Lambert 1985, Cook et al. 2003, Toews 
et al. 2010), Louisiana (Sharp and Eddy 1938, 
Newsom et al.1953, Burris 1980, Graves et al. 
1987, Cook et al. 2003), Mississippi (Dunham 
and Clark 1937, Cook et al. 2003), South Caro-
lina (DuRant et al. 1994) and Tennessee (Cook 
et al. 2003), and is the primary pest species in 
Virginia and North Carolina (Bacheler 2012, 
Herbert 2002).

Table 1. Mean number (percent) of adult thrips per five plants when averaged across treatments by species (2009).

Location Tobacco Thrips Flower
Thrips

W. Flower 
Thrips Soybean Thrips Onion Thrips OtherZ

Keiser, AR 5.60 (93.4) 0.08 (1.4) 0.04 (0.7) 0.04 (0.7) 0.23 (3.8) 0.00 (0.0)

Marianna, AR 7.02 (97.1) 0.04 (0.6) 0.00 (0.0) 0.10 (1.4) 0.06 (0.9) 0.04 (0.6)

Rohwer, AR 1.02 (96.1) 0.02 (2.0) 0.00 (0.0) 0.02 (2.0) 0.00 (0.0) 0.02 (2.0)

Tifton, GA 1.02 (90.7) 0.02(1.9) 0.04 (3.7) 0.04 (3.7) 0.00 (0.0) 0.00 (0.0)

Tifton, GA (Lang Farm) 1.27 (26.1) 0.13 (2.6) 3.48 (71.4) 0.00 (0.0) 0.00 (0.0) 0.00 (0.0)

Winnsboro, LA 5.83 (88.1) 0.08 (1.3) 0.71 (10.7) 0.00 (0.0) 0.00 (0.0) 0.00 (0.0)

Bossier City, LA 3.61 (90.9) 0.14 (3.5) 0.17 (4.2) 0.06 (1.4) 0.00 (0.0) 0.06 (1.4)

Portageville, MO 1.13 (83.1) 0.15 (10.8) 0.04 (3.1) 0.04 (3.1) 0.00 (0.0) 0.00 (0.0)

Raymond, MS 1.83 (95.7) 0.00 (0.0) 0.00 (0.0) 0.08 (4.3) 0.00 (0.0) 0.00 (0.0)

Starkville, MS 1.15 (90.2) 0.13 (9.8) 0.00 (0.0) 0.00 (0.0) 0.00 (0.0) 0.00 (0.0)

Stoneville, MS 0.94 (93.8) 0.04 (4.2) 0.02 (2.1) 0.00 (0.0) 0.00 (0.0) 0.00 (0.0)

Rocky Mount, NC 7.08 (67.1) 0.53 (5.0) 1.25 (11.8) 0.11 (1.1) 1.58 (15.0) 0.03 (0.3)

Blackville, SC 1.33 (92.8) 0.00 (0.0) 0.00 (0.0) 0.10 (0.0) 0.00 (0.0) 0.00 (0.0)

Jackson, TN 2.06 (39.3) 0.13 (2.4) 0.00 (0.0) 2.44 (46.4) 0.63 (11.9) 0.00 (0.0)

Dimmitt, TX 0.00 (0.0) 0.00 (0.0) 10.25 (78.3) 0.00 (0.0) 2.83 (21.7) 0.00 (0.0)

Sunray, TX 0.00 (0.0) 0.00 (0.0) 0.50 (100.0) 0.00 (0.0) 0.00 (0.0) 0.00 (0.0)

Suffolk, VA 5.35 (70.4) 0.13 (1.6) 0.40 (5.2) 0.29 (3.8) 1.44 (18.9) 0.00 (0.0)

Locations found 15 13 11 11 6 4
Z “Other” species collected in 2009 included Frankliniella williamsi Hood, Scolothrips paladus (Beach), 

Microcephalothrips abdominalis (D.L. Crawford), and Thrips nigripilosus Uzel.
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and Eddy (1937) reported onion thrips infesting cot-
ton seedlings in Louisiana and Watts (1937) observed 
infestations in South Carolina.

Across all locations and treatments, tobacco 
thrips composed 67-78% of all adult thrips that 
were collected (Table 3). Western flower thrips and 
onion thrips were the next most common species 
encountered. Adult tobacco thrips were relatively 
less common in cotton that received an at-planting 
insecticide treatment (P < 0.0001, Table 3). Other 
species, and flower thrips and western flower thrips 
in particular, tended to be relatively more abundant 
when at-planting insecticides were used. However, 
when considered individually, the percent compo-
sition of these other species was not significantly 
affected by insecticide treatment (Table 3). These 
data suggest that tobacco thrips are more sensitive 
to at-planting insecticide treatments than are other 
thrips species commonly found in cotton. However, 
it is also possible that at-planting treatments are 
relatively repellent to tobacco thrips compared with 
other species. Although not evident in these studies, 
other tests suggest that western flower thrips are 
more sensitive to thiamethoxam and aldicarb than 
imidacloprid (Vandiver et al. 2009).

Although tobacco thrips have always been a rela-
tively ubiquitous pest in upland cotton, western flower 
thrips have previously been observed infesting cotton 
seedlings in Alabama (Cook et al. 2003), Arkansas 
(Cook et al. 2003), California (Bailey 1938), Geor-
gia (Cook et al. 2003, Toews et al. 2010), Louisiana 
(Cook et al. 2003), Mississippi (Reed 1988, Cook et al. 
2003), New Mexico (Race 1961), Oklahoma (Karner 
and Cole 1992), South Carolina (DuRant et al. 1994), 
Tennessee (Cook et al. 2003), Texas (Gaines 1965), 
and North Carolina and Virginia (Reed et al. 2010a). 
Flower thrips have been reported infesting cotton 
seedlings in Alabama (Cook et al. 2003), Arkansas 
(Cook et al. 2003), Georgia (Lambert 1985, Cook 
et al. 2003), Louisiana (Sharp and Eddy 1938, Cook 
et al. 2003), Mississippi (Dunham and Clark 1937, 
Cook et al. 2003), Tennessee (Cook et al. 2003), Texas 
(Gaines 1934), South Carolina (Watts 1937, DuRant 
et al. 1994), and North Carolina and Virginia (Reed 
et al. 2010a). Several authors have reported soybean 
thrips infesting cotton seedlings in Alabama (Cook 
et al. 2003), Arkansas (Cook et al. 2003), Louisiana 
(Burris 1980, Cook et al. 2003), Mississippi (Dunham 
and Clark 1937, Cook et al. 2003), South Carolina 
(Watts 1937) and Tennessee (Cook et al. 2003). Sharp 

Table 2. Mean number (percent) of adult thrips per five plants when averaged across treatments by species (2010).

Location Tobacco Thrips Flower
Thrips

W. Flower 
Thrips Soybean Thrips Onion Thrips OtherZ

Keiser, AR 8.67 (97.5) 0.08 (0.9) 0.05 (0.6) 0.07 (0.8) 0.00 (0.0) 0.02 (0.2)

Marianna, AR 14.02 (95.9) 0.08 (0.3) 0.00 (0.0) 0.07 (3.7) 0.00 (0.0) 0.00 (0.0)

Rohwer, AR 19.44 (84.4) 3.64 (15.6) 0.00 (0.0) 0.00 (0.0) 0.00 (0.0) 0.00 (0.0)

Tifton, GA 4.61 (53.5) 2.67 (13.7) 3.58 (31.4) 0.17(1.4) 0.00 (0.0) 0.00 (0.0)

Tifton, GA (Lang Farm) 1.50 (85.7) 0.20 (9.7) 0.09 (4.6) 0.00 (0.0) 0.00 (0.0) 0.00 (0.0)

Winnsboro, LA 1.00 (84.6) 0.00 (0.0) 0.17 (15.4) 0.00 (0.0) 0.00 (0.0) 0.00 (0.0)

Bossier City, LA 18.92 (98.4) 0.17 (0.9) 0.00 (0.0) 0.14 (0.7) 0.00 (0.0) 0.00 (0.0)

St. Joseph, LA 7.80 (82.6) 0.50 (4.4) 0.69 (9.1) 0.20 (3.8) 0.04(0.1) 0.03 (0.1)

Clarkton, MO 0.71 (52.6) 0.08 (5.9) 0.31 (22.9) 0.18 (13.3) 0.07 (5.3) 0.00 (0.0)

Stoneville, MS 5.90 (98.5) 0.03 (0.5) 0.04 (0.6) 0.00 (0.0) 0.00 (0.0) 0.02 (0.3)

Pantego, NC 5.93 (86.6) 0.66 (9.3) 0.11 (0.8) 0.27 (2.9) 0.06 (0.4) 0.00 (0.0)

Rocky Mount, NC 4.54 (55.8) 0.23 (1.4) 1.74 (22.4) 2.55 (2.2) 0.27 (2.2) 0.00 (0.0)

Blackville, SC 3.83 (91.5) 0.06 (2.3) 0.00 (0.0) 0.22 (6.2) 0.00 (0.0) 0.00 (0.0)

Jackson, TN 5.79 (69.8) 0.00 (0.0) 0.00 (0.0) 2.36 (28.2) 0.13(2.0) 0.00 (0.0)

Dimmitt, TX 0.00 (0.0) 0.00 (0.0) 1.36 (28.2) 0.00 (0.0) 3.45 (71.8) 0.00 (0.0)

Sunray, TX 0.02 (0.2) 0.00 (0.0) 2.20 (23.8) 0.00 (0.0) 6.98 (75.6) 0.03 (0.3)

Suffolk, VA 3.64 (89.0) 0.00 (0.0) 0.00 (0.0) 0.21 (5.1) 0.24 (5.9) 0.00 (0.0)

Locations found 16 12 11 11 8 4
Z “Other” species collected in 2010 included Frankliniella sp., Stomatothrips sp., Scirtothrips sp., and Thrips quinciensis.
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At-planting insecticide treatments need to target 
tobacco thrips because it is the most common species 
encountered across the upland Cotton Belt. Across 
these 34 experiments, all insecticide treatments sig-
nificantly reduced the average number of adult thrips 
(Table 3). Compared with cotton not treated with 
insecticide, aldicarb caused the greatest reduction in 
thrips populations across the complex of species ob-
served in these tests. Thrips numbers in the aldicarb 
(Temik®) treatment were significantly lower than in 
the imidacloprid (Aeris®) treatment. However, the 
numbers presented do not include immatures which 
often compose the majority of the total thrips popu-
lations. Future analyses of this data set will address 
the efficacy of at-planting insecticide treatments 
on total thrips populations in cotton, including im-
mature stages, and the effects on plant growth and 
yield. Preliminary results have already been reported 
elsewhere (Akin et al. 2010, 2011, 2012).
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