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Abstract 
 
The objective of the present investigation was to evaluate the chemical control of trips 
Frankliniella occidentalis Pergande (Thysanoptera:Thripidae) with the application of four seed 
products (thiodicarb, acephato, bifenthrin + imidacloprid and thiametoxan + lambda cyalotrina) 
with two doses; one according to the dosage of the commercial house and the other 50% smaller, 
in the variety Roque 1. A randomized block design with four repetitions, 10 treatments and two 
controls, a hybrid (Ares®-Unisem) was used and a white one. The sampling of the density of trips 
was carried out by means of a manual aspirator and blue traps, the samplings were made from the 
emergence of the plants and during eight weeks, carrying out two samplings per week. The 
results show that the treatment with thiamethoxane + lambda cyalotrine presented the lowest 
density of trips with a value of 1.53 trips per plant, while the absolute control was the one with 
the highest value with 2.14. 
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Introduction 
 
Maize (Zea mays L.) is cultivated practically throughout Mexico, in diverse climatic and soil 
conditions and its variety is such that the country has been considered the center of origin and 
diversity of this crop (Kato et al., 2009). In the state of Guanajuato, the Spring-Summer cycle 
is the one with the largest sowing surface and the environmental conditions are characterized 
by long periods of drought and high temperatures, which make the trips (Frankliniela 
occidentalis) the most important pest in the crop of corn (Castresona et al., 2008). 
 
The trips of the flower, is one of the most important agricultural pests in the world (Zhao, 2013) 
and initiate its damage during the first 20 to 25 days since the plant emerges, in some cases the 
damage can be so severe that the plant can present the symptom of lack of moisture (CESAVEG, 
2008). This pest feeds, oviposits and transmits viruses in plants, which causes alterations in plant 
tissue as scars as well as other imperfections (Kay and Herron, 2010). If there is no control, the 
attack continues until the plant finishes growing, but the real damage causes it in the first days of 
emergency (Castresona et al., 2008). 
 
The use of insecticides has been the main strategy used to control F. occidentalis (Bielza et 
al., 2007), presenting difficulties in their control due to their behavior, since the nymphs are 
found in the foliage, the pupae in the Soil, and the adult has great mobility (Lopes da Silva et 
al., 2003; Helyer and Brobyn, 2008). The high pressure to insecticides has led to the 
development of resistance to the main groups of insecticides (Zhang et al., 2008). Since the 
mid-1980s, resistance in populations of F. occidentalis has been the subject of research after 
its establishment and propagation in greenhouses and outdoor production (Lewis, 1998; 
Bielza et al., 2007). 
 
The first reports of resistance were associated with toxaphene applied to cotton (Race, 1961; 
Bielza et al., 2007). While several studies have shown that populations of F. occidentalis in 
different parts of the world, have developed resistance to insecticides such as diazinon, 
methomyl, cypermethrine, permethrin, fenvalerate and imidacloprid (Guangyu et al., 1995; 
Kontsedalov et al., 1998; Bustillo, 2009) since that time, there have been cases of lack of efficacy 
in insecticides of the main chemical products (Herron and James, 2007); which shows that 
chemical combat must be conducted carefully (Rodríguez et al., 2003). 
 
From this point of view, it is interesting to study the efficacy of new active materials and the 
form or period of application for the control of this pest. An alternative is the treatment of 
seeds, which is the application of biological, physical and chemical techniques and agents 
that provide the seed and the plant protection against the attack of insects and diseases in the 
early stages of cultivation (ISF, 2007). Seed treatments can be used as primary tools in a 
successful Integrated Pest Management plan for sustainable agriculture, because the pest is 
controlled with lower amounts of active ingredient per hectare and are not released into the 
atmosphere (FAO, 2012). Therefore, the objective of this research was to evaluate the 
biological effectiveness of different insecticides applied to corn seed for the control of trips 
(Frankliniella occidentalis). 
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Materials and methods 
 
The research was conducted in the spring-summer 2013 agricultural cycle in the experimental 
field of Technological Institute of Roque, (ITR), located in Celaya, Guanajuato, at 20° 31’ 49” 
north latitude and 100° 48’ 16.8” west longitude, at a height of 1 713 meters above sea level 
(Fundacion Guanajuato Produce, 2014). Four chemical products were used to treat the seed; 
thiamethoxan + lambda cyalotrine, bifenthrin + imidacloprid, thiodicarb and acephate, of which 
two doses were applied; commercial dose (DC) and 50% of the commercial dose (-50% DC) 
applied to the seed of the variety Roque I, a commercial control, the hybrid Ares (Unisem®) 
treated with fipronil and an absolute (Table 1). A randomized complete block design with 4 
repetitions and 10 treatments was used. Each experimental unit consisted of three rows of 5 m 
long and 75 cm of separation for a total area of 2 500 m2. 
 
Table 1. Distribution of treatments applied to seed and doses. 

Trata Active ingredient Chemical group Dose L-¹ 
T1 Bifentrina + Imidacloprid Pyrethroid/Neonicotinoid 0.584 g Commercial 
T2 Bifentrina + Imidacloprid Pyrethroid/Neonicotinoid 0.295 g -50% DCb 
T3 Acephato Organophosphorus        0.966 g Commercial 
T4 Acephato Organophosphorus 0.488 g -50% DCb 
T5 Thiametoxan + lambda cyalotrina Neonocotinoid/Pyrethroid   0.943 mL Commercial 
T6 Thiametoxan + lambda cyalotrina Neonocotinoid/Pyrethroid   0.481 mL -50% DCb 
T7 Thiodicarb Carbamates  9.55 mL Commercial 
T8 Thiodicarb Carbamates        5 mL -50% DCb 
T9 Fipronil (commercial control) Phenylpyrazoles  0.51 mL - 
T10 Absolute control - 0 - 

a= treatments; b= commercial dose. 
 
The application of the chemicals to the seed was done manually, using a plastic container with a 
capacity of 4 L. The seed was placed inside the container to which was added the active 
ingredient plus water for humidify the seed and impregnate the product, it was stirred for a period 
of 10, later the seed was placed in plastic trays to remove excess moisture. 
 
For the agronomic management of the crop, a fallow was made at a depth of 30 cm, then two 
steps of harrowing and furrowing were carried out. The sowing was carried out dry and manually. 
An irrigation was applied after sowing and an irrigation of aid when the plant presented the VT 
stage. Only one weeding was performed mechanically in stage V3. At the time of planting, it was 
fertilized at a dose of 240-40-00, where it was used as a source of urea and ammonium 
phosphate. For weed control Sanson® selective herbicide (Nicosulfuron: 2- (4,6-
dimethoxypyrimidin-2-licarbomoylsulfamoyl) -N, N-dimethylnicotinamide) was applied at a 
dose of 1 L ha-1. Finally, the secant herbicide Paraquat® for narrow leaf and 2-4-D® for wide leaf 
was applied when the crop was in physiological maturity. 
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The sampling of trips was made from the emergency, through the use of a manual vacuum 
cleaner and blue traps. For this, four plants were taken at random for each experimental unit. The 
sampling consisted of sweeping the entire plant with the vacuum cleaner from the neck, and 
behind the leaves and the head. Samples were taken every four days for eight weeks. All the 
collected insects were placed in transparent plastic bottles of 200 mL with water, identifying 
them with the data of treatment and date of collection for their later identification, which was 
done by taxonomic keys of Mound and Marullo (1996). 
 
For the samples with blue traps two traps of 40 x 60 cm were placed for each experimental unit, 
which were placed inside a transparent plastic bag that was impregnated with glue (Spaider®) 
and placed at random. The counts of the trips in each trap were made twice a week for 8 weeks; 
which were made in the field. After the counts, the plastic bags were removed and new ones 
were placed. 
 
For all the registered data, an analysis of variance (Anva) was performed using the proc Anova 
procedure of the statistical package SAS system for Windows ver. 9.0 (2002). The multiple 
comparison of the means was performed using the Tukey test (p≤ 0.05). 
 

Results and discussion 
 
In Table 2 the Anva is presented for the density of F. occidentalis in which a significant effect 
(p≤ 0.01) is observed for treatment, week of sampling and treatment interaction per week. The 
coefficient of variation was less than 22% and a coefficient of determination R2 of 0.823 
indicating that there is 82% validity in the results. 
 
Table 2. Squares of means for the density of trips (Frankliniella occidentalis) in corn plants. 

Source of variation   GL   
Trips density 

(individuals plant-1) 
Repetitions  3  0.116 
Treatment  9  1.107** 
Week  7  16.662** 
Treatment x week  63  0.302** 
Error  27  0.272 
R²  -  0.823 
CV (%)  -  21.495 

**= significant at 0.01 probability. 
 
In the Table 3 and 4 show the average squares for the samples taken in eight weeks, where a 
highly significant effect (p≤ 0.01) of the treatments evaluated in weeks 1, 2 and 8 is observed 
depending on the incidence of trips per plant, while in weeks 3, 4, 5, 6 and 7 the effect of the 
treatment was not observed. 
 
 
 



Rev. Mex. Cienc. Agríc.   vol. 9  num. 3   April 01 - May 15, 2018 
 

569 

Table 3. Mean squares for the behavior of trips in corn with chemical treatment of insecticides 
of different toxicological groups to the seed, from week 1 to 4. 

FV 
 

GL 
 CM 

  Weeks (trips plant-1) 

  1  2  3  4 
Treatment  9  0.635**  1.166**  0.518ns  0.284ns 

EE  30  0.225  0.394  0.255  0.117 
Total  39  -  -  -  - 

CV (%)  -  19.351  22.807  20.376  18.003 
**= statistical significance of 0.02 probability; ns= not significant. 
 
 
Table 4. Mean squares for the behavior of trips in corn with chemical treatment of insecticides 

of different toxicological groups to the seed, from week five to week eight. 

FV 
 

GL 
 CM 

  Weeks (trips plant-1) 

  5  6  7  8 
Treatment  9  0.159ns  0.282ns  0.018ns  0.157** 
EE  30  0.101  0.139  0.056  0.059 
Total  39  -  -  -  - 
CV (%)   -   22.336   28.842   20.508   19.798 

**= statistical significance of 0.02 probability; ns= not significant. 
 
Next, the results obtained in weeks 1, 2 and 8 are shown, which was where the experiment 
showed differences between treatments. For week 1, treatment with fipronil and acephate at -50% 
DC were those with the highest density with 3.09 and 2.82 trips per plant. Whereas, treatment 
with thiamethoxane + lambda cyalotrine to DC had the lowest density with 1.64 trips per plant 
(Table 5). These values are similar to those reported by Arias and Adrian (2012) in the cultivation 
of soybeans who used thiamethoxane + lambda cyalotrine at a dose of 200 mL ha-1, which 
presented a density of 1.6 trips per plant at 11 days later to the emergency. 
 
On the other hand, in relation to the treatments that presented a higher incidence, our results are 
superior to those reported by Beltran et al. (2004) in the control of Frankliniella schultzei in the 
cultivation of cotton using thiamethoxan in a dose of 200 g of eg. in 100 kg of seeds, where a 
density of 0.2 trips per plant occurred 15 days after emergence. For Fipronil the results are lower 
than those reported by Bustillo (2009) in the asparagus crop, which presented a density of 11.4 
trips per plant at 11 days after emergence. In this sense, we can mention that the best results with 
the product thiamethoxan + lamda cyhalothrin are due to the thiamethoxan adheres and 
penetrates quickly to the seed which allows stability and bioavailability of the active ingredient 
(Valarezo and Loor, 2013). 
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Table 5. Mean behavior of trips density in maize for the week one sampling. 

Treatments  Active ingredient  Dose  Average (trips plant-1) 

9  Fipronil  -  3.0928 a 
4  Acephato  50%  2.8205 a 
10  Witness  -  2.7113 ab 
8  Thiodicarb  50%  2.5853 ab 
3  Acephato  Commercial  2.4943 ab 
2  Bifentrina + Imidacloprid  50%  2.445 ab 
1  Bifentrina + Imidacloprid  Commercial  2.2893 ab 
7  Thiodicarb  Commercial  2.2658 ab 
6  Thiametoxan + lambda cyalotrina  50%  2.177 ab 
5  Thiametoxan + lambda cyalotrina  Commercial  1.64 b 

Stocks with the same letters are not statistically different. 
 
In week two the highest values of trips density were for the control treatments and thiamethoxan 
+ lambda cyalotrine at -50% DC with values of 3.4 and 3.32 respectively. While the lowest value 
was observed in the thiodicarb treatment to DC with 1.85 trips per plant, there was a reduction in 
the population of 54.63% between the treatments with higher and lower density (Table 6). In 
relation to the thiodicarb product, our values are higher than those reported by Beltran et al. 
(2004) for the control of Frankliniella schultzei in cotton, where they observed a density of trips 
of 0.87 per plant 20 days after emergence. In this regard Valarezo and Loor (2013) mention that 
thiodicarb is an insecticide with rapid and residual action for the treatment of the seed, protecting 
it from the sowing until the first days after its germination. 
 
Table 6. Behavior of the means in trips density in corn for the week 2 sampling. 

Treatments  Active ingredient  Dose  Average (trips plant-1) 
10  Witness  -  3.4005 a 
6  Thiametoxan + lambda cyalotrina  50%  3.3253 ab 
4  Acephato  50%  3.32 ab 
2  Bifentrina + Imidacloprid  50%  3.0183 ab 
9  Fipronil  -  2.82 ab 
8  Thiodicarb  50%  2.664 ab 
1  Bifentrina + Imidacloprid  Commercial  2.646 ab 
3  Acephato  Commercial  2.5295 ab 
5  Thiametoxan + lambda cyalotrina  Commercial  1.9705 ab 
7  Thiodicarb  Commercial  1.858 b 

Stocks with the same letters are not statistically different. 
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For week 8, in Table 7 it can be observed that the thiodicarb treatment to DC was the one that 
presented the highest density of trips per plant (1.71) and the treatments bifenthrin + imidacloprid 
at -50% DC, bifenthrin + imidacloprid and acephate at DC expressed lower density of trips (1, 
1.1, 1.1 and 1.18, respectively), there being a difference of 41.84% of trips incidence among the 
treatments that reported the highest and lowest values in week 8 of evaluation. 
 
These results are in contrast to those reported by Machaca (2012) in the control of trips (Trips 
tabaci L.) in the cultivation of onion using imidacloprid at a dose of 50 mL per L in which an 
average of 2.88 of Trips tabaci was observed per plant at 63 days after the application. While, 
Larral and Ripa (2007) reported a presence of zero Heliotrips haemorrhoidalis 60 days after 
application in avocado plants (Persea amaricana Mill) using imidacloprid at a dose of 90 mL 
hL-1. 
 
Table 7. Behavior of the means in trips density in corn for the week 8 sampling. 
Treatments  Active ingredient  Dose   Average (trips plant-1) 

8  Thiodicarb  50%  1.7195 a 
5  Thiametoxan + lambda cyalotrina  Commercial  1.39 ab 
7  Thiodicarb  Commercial  1.207 ab 
10  Witness  -  1.207 ab 
9  Fipronil  -  1.207 ab 
6  Thiametoxan + lambda cyalotrina  50%  1.207 ab 
4  Acephato  50%  1.183 ab 
3  Acephato  Commercial  1.1035 b 
1  Bifentrina + imidacloprid  Commercial  1.1035 b 
2   Bifentrina + imidacloprid   50%   1 b 

Stocks with the same letters are not statistically different. 
 
On the other hand, Table 8 shows the behavior of the means in the density of trips at eight weeks 
of sampling; where thiamethoxane + lambda cyalotrine treatment to DC was the one that reported 
the lowest density of trips per plant with 1.53, followed by thiodicarb treatment of high dose with 
value of 1.62, while the control was the one with the highest value with 2.14, followed by 
thiodicarb at -50% DC with 1.97 trips per plant. A difference of 28.31% can be observed between 
the highest and the lowest value. 
 
These results differ from those reported by Larral and Ripa (2007) in a study carried out on the 
chemical control of Heliotrips haemorrhoidalis in avocado cultivation (Persea amaricana Mill) 
using thiamethoxan at a dose of 20 g hL-1 who reported a null presence of H. haemorrhoidalis 60 
days after application. 
 
The effectiveness of thiamethoxan + lamda cyhalothrin in the study we can mention that it is 
an effective insecticide to control this pest (Shan et al., 2012), and is considered a second 
generation nicotinoid (Maienfisch et al., 2001; Naun et al., 2003), which act on the central 
nervous system, specifically on the nicotinic acetylcholine receptor (Domínguez, 2014). 
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Neonicotinoids are widely used in the treatment of seeds (Proietto et al., 2013), since their 
distribution in the seed and in the plant, is slowly metabolized and is available for a long 
period of time close to 30 days (Clavijo, 2008). 
 
Table 8. Behavior of means in the incidence of trips in corn during a period of eight weeks of 

sampling. 

Treatments  Active ingredient  Dose  Average (trips plant-1) 
10  Witness  -  2.14134 A 
8  Thiodicarb  50%  1.97634 Ab 
9  Fipronil  -  1.96809 Abc 
4  Acephato  50%  1.91847 Abcd 
2  Bifentrina + imidacloprid  50%  1.88878 Abcd 
6  Thiametoxan + lambda cyalotrina  50%  1.88766 Abcd 
3  Acephato  Commercial  1.78666 Bcde 
1  Bifentrina + imidacloprid  Commercial  1.65956 Cde 
7  Thiodicarb  Commercial  1.62434 De 
5   Thiametoxan + lambda cyalotrina  Commercial  1.53494 E 

Stocks with the same letters are not statistically different. 
 
In the Figure 1 shows the reported results for the density of trips per week, week 2 is observed to 
have the highest number of trips, with an average of 2.75 trips per plant, followed by week 1 and 
3 with values of 2.45 and 2.47 respectively. While week 7 was the one that presented the lowest 
density with 1.16 trips per plant, there is a difference of 57.78% between week 2 and week 7. 
These results agree with those reported by Díaz (1994) where it mentions that the attack more 
severe trips (F. occidentalis) is mainly during 15 to 25 days after the plant has emerged. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Behavior of the means in the density of trips in corn per week, during eight weeks of 

sampling. 
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In Figure 2, the behavior of the density of trips in relation to the climatic conditions during the 
sampling period is presented, where it can be observed that in weeks 1, 2 and 8 the highest values 
of maximum temperature were presented with 29.97, 29.69 and 27.83 °C respectively, also this 
week the highest density of trips per plant (2.45, 2.75 and 1.23). Regarding Ascencio (2000), he 
points out that high temperatures and absence of rains (Valenzuela-García et al., 2010), favor the 
increase in the population density of trips, for which it is considered that temperature and 
precipitation are two abiotic factors that interact on the development of trips populations, since 
there is a highly positive correlation between air temperature, soil temperature, and relative 
humidity with the population density of trips (Driutti, 2000). 
 
On the other hand, minimum temperatures were reported in weeks 1, 2, 3 and 5 with 16.7, 15.2, 
15.6 and 15.5 °C respectively. And the accumulated precipitation presented the highest values for 
weeks 3, 4, 5, 6 and 7 with 18, 38.4, 42, 17.2 and 20.4 mm. These conditions favored the lower 
density of trips with 2.47, 1.9, 1.42, 1.29 and 1.16 respectively, because rainfall is an important 
factor for the control of trips as it cleans the leaves causing the trips to fall to the ground (Valle et 
al., 2003), which meant that the sampling in these weeks did not show significant differences 
between treatments in the density of trips, since together with the temperature, the number of 
hours of light interacts negatively in the population development of trips (Drutti, 2000). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Behavior of the climatic conditions (maximum temperature, minimum temperature, 

relative humidity and accumulated precipitation) and the density of trips in a sampling 
period of eight weeks. 
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According to the data shown in Figure 2, in week two the climatic conditions were presented 
with values of a maximum and minimum temperature (29.69 and 15.21 °C), a relative humidity 
of 61.66% and a cumulative rainfall of 5 mm, which allowed this week to have the highest 
incidence of trips in corn plants, these conditions affected insect populations, resulting in a 
decrease in the reproductive rate. In this sense, it has been established that temperature is the 
main environmental condition that interacts in the population development of trips (Driutti, 
2004). 
 

Conclusions 
 
The lower density of F. occidentalis in the maize crop was presented with the Thiametoxan + 
lambda cyalotrina treatment in commercial dose (0.943 mL L-1) applied to the seed, with an 
average of 1.53 trips per plant, exceeding 28.62% to the absolute witness. 
 
At 15 days after corn germination, the highest density of trips per plant was found with 2.7552. 
 
The chemical treatment of corn seed reduces the density of F. occidentalis during the 45 days 
after germination. 
 
When temperatures are high and precipitation is low it helps that trips populations increase in the 
plant, on the other hand, if the precipitation is high it has a positive effect on the control of F. 
occidentalis, since it is the lava of the plant. 
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