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ABSTRACT 
 
In the search for alternatives to use of chemical products for controlling insects 
associated with cultivated plants considered as pests, greater emphasis has been 
given to the use of plant extracts, since plants are unique chemical laboratories of 
each species. In this sense, the holy herb Piper auritum Kunt contains secondary 
compounds that cause toxicity and repellency effects on insect species of 
economic importance; Under this expectation, the present study was proposed to 
determine the effective concentration that causes repellency in adults of whitefly 
Trialeurodes vaporariorum West. The aqueous and crude extracts in ethanol of 
holy herb were tested at concentrations of 3.0, 2.5, 2.0, 1.5, 1.0 and 0.5%; 1.0, 0.01, 
0.001, 0.0001, 0.00001 and 0.000001% respectively, Tween 20 was used as 
emulsifier. The sample unit consisted of 20 unsexed whitefly adults introduced 
into a transparent container of one-liter capacity where a dropper bottle with 10 
mL of water containing a tomato leaf of the Rio Grande var with the respective 
treatment was placed. The treatments were applied by immersion and allowed to 
dry for 30 min and the data were taken at 24, 48 and 72 h after establishing the 
experiment, considering the whitefly's setting time and that in the absolute 
control there were 88% of perched flies. In this study, it was determined that the 
aqueous extract of holy herb in the seven concentrations caused more than 57.5% 
repellency of whitefly adults after 24 h of exposure, the concentration of 3.5% of 
aqueous extract reached 1.2% more than repellency than the chemical control at 
72 h. The crude extract of holy herb in ethanol with the seven concentrations 
caused 58.7 to 100% repellency of whitefly adults, obtained with a concentration 
of 1.0% of crude extract 1.3% more repellency than the chemical control. With 
these results, it can be deduced that holy herb is a promising plant that can be 
used rationally for the management of whitefly populations, it is considered an 
environmentally friendly alternative and its use should be promoted in 
management programs on agroecology of the whitefly. 
 
Key words: Compounds, substances, toxicity, repellency, Piper auritum, 
Trialeurodes vaporariorum. 

 
 
INTRODUCTION 
 
In recent years, man has indiscriminately used synthetic 
insecticides to reduce the populations of pests that directly 
affect agricultural crops and avoid economic losses. 
However, the excessive and prolonged use of these 
products has generated environmental problems, soil and 

water contamination; bioaccumulation in food chains and 
poisoning to humans; In addition, the number of species of 
insects resistant to these products has increased, causing 
crop losses worldwide. Faced with these problems, there is 
a  need  to  seek  alternative  products  to manage crops and  
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their associated insects, effectively and safely for the 
environment and humans. In this sense, plants are 
considered as a potential source of secondary compounds 
that can be used for the management of agricultural pests, 
products that present low toxicity in mammals, 
biodegradable, not very persistent, do not affect the 
viability of the seeds, nor do they affect the food qualities of 
grains; in addition, they are available to the producer at all 
times. Currently, in the world, approximately 2,400 plant 
species are known as bio pesticides, which are prepared as 
extracts, powders, essential oils, even the whole plant is 
used without any modification (Golob et al., 1999). 
Secondary compounds that have effects on the growth, 
development and reproduction of insects have been found 
in plants of the families Meliaceae, Rutaceae, Asteraceae, 
Labiatae, Annonaceae, Cannellaceae, Labiateae, Meliaceae, 
Mimosaceae, Rutaceae, Sapindaceae, Solanaceae, Fabaceae 
and Piperaceae (Delgado et al., 2012). Within the 
Piperaceae family, the genus Piper is included, which is 
represented by more than 1,200 species in nine subgenera; 
in particular, the species Piper auritum Kunth, known as 
holy herb, an aromatic plant native to Mexico, with a wide 
distribution in Central America up to Colombia; This plant 
has insecticidal, repellent, dissuasive properties for feeding 
and oviposition of insects (Olivero-Verbel et al., 2009). 

The plant species of the Piperaceae family contain 
secondary compounds that are included in the so-called 
safroles reaching 94%, with anise aroma (García et al., 
2007; Leyva et al., 2009; Pineda et al., 2012; Estrada, 2014). 
The piperolide and kavapyrone compounds have in their 
chemical structure a lactone ring of five members α-β 
unsaturated to the carbonyl group; they also contain gallic 
acid (Caicedo et al., 2019). From the species P. auritum, 
nonanal, myristicin and phenylpropanoids have been 
determined (Parmar et al., 1997; Nair et al., 1989; Monzote 
et al., 2010; Caballero-Gallardo et al., 2014; Jiménez-Duran 
et al., 2021), among which the terpenoids, monoterpenes, 
diterpenes and sesquiterpenes were determined, such as 
limonene, linalool, myrcene, α and β pinene, camphene, 
camphor, paracymene-8-ol, para-sabinene, α-terpinene, 
alkaloids, flavonoids, sterols among others (Carmona-
Hernández et al., 2014). The essential oil contains 32 
secondary compounds, among the main ones, safrole has 
74.29%, γ-terpene 6.21%, α-terpinolene 4.960%, β-pinene 
2.99%, α-terpinene 2.65%, α-pinene 1.79% and β -
caripfilene 1.43% (Sánchez et al., 2009; Valdivia et al., 
2018); however, Garcia et al. (2007) reported 3.2 and 5.8 % 
of myristicin in leaves and inflorescences of P. auritum, 
respectively. 

Holy herb, P. auritum, has been used since ancient times 
against organisms that affect cultivated plants, in stores, 
and in domestic areas; in the form of aqueous extract, 
powder, essential oil, dry and fresh leaves of plants 
(Rodríguez, 2008; Morales et al., 2010). It has been proven 
that they have effects on biological parameters and also 
toxicity effects (Garcia et al., 2007; Estrada, 2014), against 

fungi (Mesa et al., 2007); nematodes (Lopez et al., 2015), 
protozoa (Monzote et al., 2010), viruses (Pérez et al., 2011), 
bacteria (Sánchez et al., 2009; Valdivia et al., 2018), 
crustaceans (Olivero-Verbel et al., 2009), mites (Saez et al., 
1998) and insects (Parmar et al., 1997; Nair et al., 1989). 

The essential oil of holy herb P. auritum at concentrations 
of 0.001, 0.0015, 0.002 and 0.0025% in adults Aedes 
aegypti L. mosquito, caused mortality of 5 to 88%, with LC50 
and LC95 of 0.0017 and 0.0029%, indicating that secondary 
compounds of holy herb have insecticidal properties at low 
concentrations (Leyva et al., 2009). In fourth-stage larvae 
of Culex pipiens L. (Traboulsi et al., 2002) and Culex 
quinquefasciatus mosquitoes, concentrations of 12.5, 25 
and 50.0% of essential oil caused repellency for a time of 
113, 106.5 and 61 min, respectively (Estrada, 2014): in the 
fruit fly Drosophila suzukii Matsumura (Diptera: 
Drosophilidae), the essential oil of holy herbat 
concentrations of 1.0 and 0.5% and at 24 h caused 100 and 
46% mortality of adults (Baños et al., 2021) and with the 
application of the ethanolic extract of leaves, the LC50 of 
174.2 mg.mL was determined for adults of the fruit fly D. 
melanogaster Meigen. However, at concentrations of 400 
and 500 mg.mL, maximum percentage of mortality was 
obtained (Carmona-Hernández et al., 2014). 

The polar and non-polar extracts of holy herbleaves at a 
concentration of 12.5%, at 96 h, caused mortality greater 
than 70% of defoliator ants of the genus Atta (Ramirez et 
al., 2015). For the management of the worm soldier 
Spodoptera exigua (Lepidoptera: Noctuidae), the hexane 
and methanolic extract of dry leaves was applied in the 
field and laboratory at a concentration of 10.0%, causing 
28.0 and 30.0% mortality in fourth instar larvae, obtaining 
lethal concentrations of 0.01 and 0.004%, respectively 
(Delgado et al., 2012). The ethanolic extracts of P. auritum 
leaves in first instar larvae of Spodoptera frugiperda 
(Smith) at a concentration of 92 mg.cm2 caused 100% 
mortality, with an LC50 of 22.1 mg.cm2 (Jiménez-Duran et 
al., 2021). In addition, they report that the P. auritum 
extract has an antifeedant effect, affecting the biological 
parameters of the immature stages of S. frugiperda. On the 
other hand, dilapiol 13 was isolated from the holy herb, 
with insecticidal activity against larvae of Ostrinia nubilalis 
(Lepidoptera: Cambrydae) (Nair et al., 1989; Bernard et al., 
1995). 

In the management of the species of blind hen 
Phyllophaga ravida Blanchard and Phyllophaga obsoleta 
Blanchard (Coleoptera: Scarabaeidae), the secondary 
compounds of holy herb P. auritum act as insectistat. Thus 
the application of the aqueous extract at concentrations of 
0.005, 0.05, 0.5, 5.0, 10.0 and 15.0% caused modifications 
in the search patterns for feeding sites and mortalities of 
less than 1.0 % of the blind chicken larvae (Torres, 2009). 
The powder of holy herb leaves applied to the corn grain at 
concentrations of 0.5 to 5.0%, for the management of the 
corn weevil Sitophilus zeamais Motschulsky (Coleoptera: 
Curculionidae),  caused  100%  mortality  of   the  adults 15  
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days after of the application (Vidales, 1991; González et al., 
2018). However, Silva et al. (2003) reported that the 
application of holy herbpowder with calcium carbonate in 
the proportion 100:0 in stored corn caused 65.8% 
mortality, affected 10% the weight of the individuals and 
there was no emergence of adults; The concentration of 
2.0% of holy herb powder applied to rice and peas caused 
37.0 and 45.0% mortality of adults S. zeamais when the 
leaves were sun-dried and 100% mortality when they were 
shade-dried and mortality of rice weevil Sitophilus oryzae L. 
when sun-dried (Coleoptera: Curculionidae). The 
application of holy herb powder dried under the sun and 
finished in the oven at 45 and 60ºC at a concentration of 8.0 
%, causes mortality of 37.0 and 45.0%. However, when the 
holy herb leaves are dried in the shade and in the oven at 
35ºC, 100% mortality is reached (Agüero, 2008;). 
According to Jiménez et al. (2016), the concentration of 0.4 
g of P. auritum in 5 g of rice caused 70% repellency six days 
after application with an anti-feeding effect on adult 
weevils. In the Mexican bean weevil Zabrotes subfasciatus 
(Coleoptera: Chrysomelidae), the dust at a concentration of 
1.0% caused 38.0% mortality six days after application, 
with emergence greater than 33.8% and seed damage 
greater than 10.3% (Rodriguez and Lopez, 2001). With the 
aqueous extract of P. auritum, 18.0% mortality of the adults 
of the weevil was obtained and with the hexane extract at a 
concentration of 100 µg.mL-1, it caused 44.0% mortality; 
while the application of the aqueous extract in doses of 10, 
100 and 1000 µg.mL-1 in weevil eggs caused only 50% to 
reach the adult stage (Hernandez et al., 2000). 

The essential oil of holy herb leaves applied against 
Tribolium castaneum (Coleoptera: Tenebrionidae) caused 
repellency and contact toxicity; concentrations of 0.02 and 
0.2 μL.cm2 caused repellency in 82 and 90% of adults 2 h 
after application, and concentrations of 0.2, 0.5, 0.9 and 1.2 
μL.cm2 caused mortality of 81.0 to 100% of adults after 24 
h of exposure (Caballero-Gallardo et al., 2014). The 
aqueous extract of dry leaves of holy herb is efficient to 
control 50% of the populations of the grass bug Collaria 
scenica Stal (Hemiptera: Miridae) and the concentration of 
0.0025% of root extract of P auritum in methanol caused 
48.1% mortality of 4th and 5th instar nymphs of the grass 
bug Collaria oleosa at 120 h after application (Sáez et al., 
1998). In nymphs and adults Diaphorina citri Kuwayama, 
the application of aqueous extract at a concentration of 
1.0% caused 82.0 and 80.0 % mortality, respectively 
(Sandoval-Reyes et al., 2013). In recent years, the holy herb 
has aroused the interest of researchers and agricultural 
producers, due to the presence of secondary compounds 
with insectistatic and toxic activity against pest insect 
populations and according to the information obtained, 
there are no studies on the effect of the extracts of this 
plant in whitefly adults Trialeurodes vaporariorum West. 
Therefore, the present study was proposed to determine 
the repellent effect of aqueous and ethanolic extracts of 
holy herb in whitefly adults under laboratory conditions. 

MATERIALS AND METHODS 
 
Preparation of vegetative material 
 
The vegetative material of holy herb was collected in the 
ejido 16 de Septiembre of the municipality of Villaflores, 
Chiapas. The leaves were dried in a shaded space with 
ventilation, then they were ground using a perihuela 
manual mill and sieved with sieve number 100. The holy 
herb powder was stored in airtight glass jars until use. 

For the extraction of the secondary compounds, 400 g of 
holy herb powder was used, placed in a glass bottle with 
ethyl alcohol HPLC for 48 h. Subsequently, it was filtered 
with Whatman number 2 filter paper, the solvent was 
evaporated with a rotary evaporator model "RE -100 PRO” 
and the crude extract stored at 4C. 

The preparation of the mother solution of the aqueous 
and crude extracts consisted of forming solutions at the 
concentrations of 3.5 and 1.0% and by dilution the 
concentrations of 3.0, 2.5, 2.0, 1.5, 1.0 and 0.5% were 
obtained; 1.0, 0.01, 0.001, 0.0001, 0.00001 and 0.000001% 
respectively, using Tween 20 as an emulsifier. 
 
 
Whitefly breeding 
 
The progenitors of the whitefly brood were collected from 
commercial tomato crops located in the El Vergel ejido, 
municipality of Villaflores, Chiapas. The collected adults 
were introduced to the breeding chambers and after their 
adaptation to the environment, they started the oviposition 
and development of the population. To reach high 
populations of whitefly, tomato plants of the Rio Grande 
variety were used as a feeding substrate, which were 
scheduled for sowing every 15 days to have plants 
available for whitefly breeding and for trials. Fourth-instar 
nymphs or pupae were removed from the brood chambers 
and placed in separate chambers to obtain two-day-old 
flies. 
 
 
Repellency bioassays 
 
Adult whitefly repellency tests: For the evaluation of 
whitefly repellency with extracts of holy herb, transparent 
plastic cups with a capacity of 1 L were used, covered with 
organza fabric to allow ventilation. The experimental unit 
consisted of 20 unsexed T. vaporariorum whitefly adults. 
Tomato leaflets were used as a substrate for whiteflies, 
with four replicates per treatment, placed in a 10 mL 
dropper bottle with tap water, to maintain the turgidity of 
the leaves during the development of the experiment. The 
treatments with their replicates were placed in a 
completely randomized design; the data were considered 
when 88% of perched adults were observed in the absolute 
control;   counting    at    24, 48  and  72 h.  These  data  were  
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Table 1: Average repellency of whitefly adults with aqueous extract of holy herb under laboratory conditions. 
 

Time 24 48 72 

Treatment  (g) µ Rango µ Rango µ Rango 

water witness 11.2 2.5a 6.2 2.5a 6.2 2.5a 

Chemical Witness 87.5 34.5f 93.7 30.5d 97.5 26.5cd 

0.5 60.0 10.5abc 76.2 6.5ab 83.7 6.5ab 

1.0 57.5 6.5ab 85.0 10.5ab 93.7 10.5ab 

1.5 70.0 14.5abcd 91.2 20.5bcd 96.2 18.5bc 

2.0 75.0 18.5bcde 91.2 20.5bcd 95.0 14.5abc 

2.5 78.7 22.5cdef 88.7 14.5abc 97.5 26.5cd 

3.0 81.2 26.5def 92.5 26.5cd 97.5 26.5cd 

3.5 86.2 30.5ef 96.2 34.5d 98.7 34.5d 
 

Means with the same letter do not differ statistically.  

 
 

Table 2: Percentage of whitefly repellency with crude extract of holy herb in ethanol. 
 

Time 24 48 72 

Treatment  (%) µ Rango µ Rango µ Rango 

water witness 10.2 2.5ª 10.2 2.5a 10.2 2.5a 

Chemical Witness 77.5 22.5cdef 86.2 24.5cde 98.7 28.5de 

0.000001 58.7 6.5ab 73.7 6.5ab 90.0 6.5ab 

0.00001 61.2 10.5abc 76.2 10.5abc 93.7 12.5abc 

0.0001 70.0 14.5abcd 81.2 14.5abc 93.7 12.5abc 

0.001 73.7 18.5bcde 86.2 24.5cde 96.2 18.5bcd 

0.01 78.7 26.5def 85.0 18.5bcd 97.5 22.5cde 

0.1 83.7 30.5ef 91.2 30.5de 98.7 28.5de 

1.0 90.0 34.5f 96.2 34.5e 100 34.5e 
 

Means with the same letter do not differ statistically.  

 
 
compared with the results obtained from two controls: the 
chemical control endosulfan 360 CE at a concentration of 
18 mL in 5 L of water and an absolute control that 
consisted of the application of water. The repellent effect in 
percentage was obtained using the following formula: 
 

R = 100 (
20  −   Number of flies perched

20
) 

 
Statistical analysis: The data obtained were analyzed with 
non-parametric statistics, with the Kruskal Wallis test and 
comparison of average ranges, as they did not meet the 
assumptions of normality and homogeneity. The statistical 
program Infostat version 2013 (Di Rienzo, 2013) was used. 
 
 
RESULTS AND DISCUSSION 
 
The application of the aqueous and crude extracts in 
ethanol of holy herb P. auritum on adult whiteflies T. 
vaporariorum, showed repellent activity higher than 50% 
as shown in Tables 1 and 2. 

The   repellency of   the   aqueous  extract of  holy herb in  

adults of T. vaporariorum, at concentrations of 0.5 to 3.5%, 
is presented in Table 1, where it is observed that the 
repellency ranges from 57.5 to 98.7% at 24 to 72 h. The 
whitefly repellency caused by concentrations of 2.5, 3.0 and 
3.5% at 24 and 72 h, and concentrations of 1.5, 2.0, 3.0 and 
3.5% at 48 h after application were statistically equal to the 
chemical control and different from the other 
concentrations. These results of the concentrations of the 
aqueous extract are considered important to reduce the 
populations of adult whiteflies and are satisfactory, when 
compared with the repellency caused by the chemical 
control, which ranges from 87.5 to 97.5%. 

The repellency of the whitefly T. vaporariorum with 
crude extract of holy herb in ethanol is shown in Table 2. 
Thus, it can be observed that the repellency ranges from 
58.7 to 100% of the adults. It is important to note that the 
repellency caused by the lowest concentration of 
0.000001% ranges from 58.7 to 90.0%, this is an indication 
that the adults whitefly T. vaporariorum are sensitive to the 
secondary compounds of the holy herb, using in the first 
place for handling the lowest concentrations, and thus 
ensure the useful life of the extracts of this plant. The 
repellent   effect of the crude extract in ethanol of holy herb  
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Table 3: Average whitefly repellency by sampling time with aqueous and crude 
extracts of holy herb. 

 

Treatment/time (h) 24 48 72 

water witness 10.2 10.2 10.2 

Chemical Witness 77.5 86.2 98.7 

Acuoso 72.7 88.7 94.6 

Etanol 73.7 84.2 95.7 

 
 

Table 4: Average whitefly repellency by treatments of aqueous and crude extract of holy herb in ethanol. 
 

Ethanolextract (%) Repellency  Aqueousextract (%) Repellency 

water witness 9.7  Testigo Agua 8.1 

Chemical Witness 73.9  Testigo Químico 83.9 

0.000001 45.5  0.5 53.0 

0.00001 48.1  1.0 53.2 

0.0001 60.5  1.5 59.7 

0.001 64.3  2.0 65.4 

0.01 75.7  2.5 77.9 

0.1 77.2  3.0 81.2 

1.0 88.2  3.5 82.8 

 
 

increases over time by 31.3% from 24 to 72 h after 
application. The crude extract in ethanol of holy herb P. 
auritum in tomato caused a differentiated effect on the 
behavior of the whitefly, the bioactive application being 
more effective, since it reduces the mobilization flow of the 
adults (Perales-Segovia et al., 2015). 

The concentrations of 0.01, 0.1 and 1.0% caused 
repellency from 78.7 to 100% from 24 to 72 h. This 
indicates that the repellency effect of the crude extract of 
holy herb in ethanol increases with concentration and is 
maintained over time. Whitefly repellency studies 
conducted by Aguilar-Astudillo et al. (2020) with crude 
ethanol extracts of clove and pepper at the same 
concentrations as the present investigation reached 46.2 to 
100% repellency from 3 to 72 h. This indicates that the 
crude ethanol extract of holy herb was better, since the 
beginning of the treatment caused greater repellency. On 
the other hand, Rodriguez-Montero et al. (2020) found that 
the application of crude extract in ethanol of rue Ruta 
graveolens at a concentration of 2.5% causes mortality of 
adult whiteflies Bemisia tabaci up to 35.7% at 72 h of 
exposure. Romero et al. (2015) reported that the 
application of crude extracts in ethanol of rue and neem in 
adult whiteflies B. tabaci at concentrations of 0.25, 0.5, 0.75 
and 0.1% caused mortality of 99.1 and 95.6% at 72 h of 
exposure. 

In the management of the whitefly B. tabaci Genn., 
(Hemiptera: Aleyrodidae) in tomato cultivation, the 
aqueous extract of fresh holy herb has been used at 
concentrations of 1.0 and 5.0%, decreasing the populations 
of nymphs and adults by 85.4 and 88.9%, respectively 
(Martinez-Tomas et al., 2015). In the cultivation of jalapeño 

pepper, the application of the aqueous extract of holy herb 
at a concentration of 1.0% reduces more than 50.0% of the 
whitefly populations (Rodriguez, 1998). However, 
increasing concentrations to 5.0, 10.0 and 20.0% does not 
increase its lethal effect on whitefly populations (Perales-
Segovia et al., 2015). When aqueous extract of holy herb is 
applied to adults of whitefly T. vaporariorum West., at a 
concentration of 20.0%, it caused more than 30.0% 
repellency, 72.0% inhibition of oviposition and 35.0% 
mortality. With the extract of holy herb in ethanol, 61.0 to 
100% inhibition of oviposition and 66.0 % mortality of 
whitefly T. vaporariorum adults were obtained. In addition, 
the acetone extract of the holy herb leaves in 
concentrations of 10 to 0.0001 mg.mL-1 does not cause 
repellency or toxic effect; however, at a concentration of 
3.5 mg.mL-1, it stimulates oviposition (Mendoza, 2010). 

The average repellency of whitefly adults caused by the 
aqueous and crude extracts of holy herb in ethanol by 
sampling time is shown in Table 3. It is shown that the 
whitefly repellency increases as the establishment time 
passes of the experiment, observing a 22% increase in 
repellency for each extract. This effect is due to the ambient 
temperature that favors greater activity of whitefly adults. 
Considering this result, it is decisive to indicate that the 
repellent effect is not only maintained, but also increased, 
in both forms of application of the holy herb compounds. 
Aguilar-Astudillo et al. (2020) found these same effects 
with crude ethanol extracts of clove and pepper. 

The average repellency of whitefly with the 
concentrations of the aqueous and crude extracts of holy 
herb in ethanol is shown in Table 4. It is shown that, by 
raising the concentrations of each extract, the repellency of  
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the whitefly increases, the difference in repellency of the 
crude extract of holy herb in ethanol at a concentration of 
1.0% is 5.4% greater than that of the aqueous extract at 
3.5%, which is considered more effective. However, all 
concentrations of aqueous extract caused more than 50% 
repellency, while the crude extract only reached more than 
50% repellency at concentrations from 0.0001 to 1.0% 
when compared with the chemical control that reached 
73.9% repellency of adults. These results indicate that the 
use of the aqueous and crude extracts in ethanol of holy 
herb at these concentrations is feasible to maintain low 
population densities of adult whiteflies T. vaporariorum, 
starting the applications with the lowest concentrations of 
the aqueous extract and continuing progressively until 
using the crude extract in ethanol in its different 
concentrations. 

In this sense, Ladd et al. (1978) mention, with the 
polarity of a solvent, soluble chemical compounds of 
different sizes and shapes of molecules are obtained that 
facilitate perception by whiteflies and this perception is 
also a function of the sensory organs of whitefly adults. 
This contributes to some degree of response to external 
stimuli (Wright, 1975). 
 
 
CONCLUSIONS 
 
The holy herb P. auritum, is a plant that has insecticidal 
properties against various organisms of interest to man, 
but in spite of everything, when carrying out the 
documentary analysis of this species, it was determined 
that it has been little studied and specific for certain group 
of organisms, therefore it is not really known how the 
different preparations (extracts, powders and essential 
oils) act and the variety of secondary compounds in the 
biological activity against insect pests that affect the 
interests of man. In general, holy herb is a promising plant 
that can be used rationally for pest control, since, being of 
natural origin, it is easily degraded by environmental 
factors such as temperature, solar radiation, water, etc., 
causing less toxicity in each of its various preparations, is 
considered a good alternative to promote the use of 
biodegradable substances, which help preserve the 
environment, the diversity of species and human health. 

Aqueous and crude extracts of holy herb are effective in 
causing repellency, as they reached up to 98.7 and 100% 
repellency of T. vaporariorum whitefly adults. In the 
applications of the different concentrations of the aqueous 
and crude extracts of holy herb in ethanol, it is determined 
that the repellency caused by the high concentrations are 
equal to or greater than the repellency caused by the 
commercial chemical product in the three sampling times 
and it increases over time. Based on this study, the aqueous 
and crude extracts of holy herb in ethanol should be used in 
the protection of crops of economic interest as an 
alternative to the chemical control of the whitefly T. 

vaporariorum; or implement its use in agroecological 
management programs for whiteflies. 

On the other hand, it is recommended to carry out 
toxicity studies in the biological states of egg and nymph, 
since there is a report that it causes toxicity in whitefly 
adults. In addition, it is important to determine the effect of 
the aqueous and crude extracts in ethanol from holy herb, 
on the growth, development, flowering and fruiting of the 
treated crop or of economic interest. 
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