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ABSTRACT 
The sensitivity of Frankliniella occidentalis (Pergande) (Thysanoptera; Thripidae) to two doses of an herbal insecticide based on plant 
extract “Baicao 2” was estimated by monitoring a thrips population in a rose crop greenhouse. The number of thrips decreased con-
siderably after the first treatment in all treated plots at both concentrations (D1 with 100 ml/l and D2 with 200 ml/l) of “Baicao 2” with 
mortality rates between 40 and 60% and often with insignificant differences. The efficacy of both concentrations compared with that of 
the reference product was almost the same with insignificant differences with values of about 83.02, 78.74 and 79.89% respectively for 
“Baicao 2” dose D1, “Baicao 2” dose D2 and the reference product Tracer®. On the other hand, complementary treatments using this 
herbal product are needed to maintain mortality rate around 60% with low thrips number in roses. 
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INTRODUCTION 
 
Several pest species may attack rose (Rosa indica L.) crop 
including thrips. The most common thrips species is the 
Western flower thrips Frankliniella occidentalis Pergande 
(Thysanoptera, Thripidae) (Brødsgaard 1989; Alford 1991). 
In Tunisia, F. occidentalis is still considered as a quarantine 
pest due to its ability to transmit viruses (Belharrath et al. 
1994). This species, which originally came from the Wes-
tern United States and specifically from California, was first 
reported by Pergande in 1895 on apricot leaves and toma-
toes, as well as on flowers of various weeds. Until the 
1960s, its distribution was limited to the northwest of the 
USA, Canada and Mexico, but since 1970 it has spread to 
many countries in different continents such as Europe, 
Africa, Asia and Oceania (Anonymous 2002; Kirk and 
Terry 2003). 

F. occidentalis is a polyphagous thrips species that 
attacks many plants belonging to several botanical families 
(Yudin et al. 1986; Lewis 1973) including tree species, 
vegetables such as cucumber (Cucumis sativus L.), eggplant 
(Solanum melongena L.), melon (Cucumis melo L.), bean 
(Phaseolus vulgaris L.), pepper (Capsicum annuum L.), 
tomato (Solanum lycopersicum L.) and strawberry (Fraga-
ria sp. L.) (González-Zamora and Garcia-Mari 2003; Papa-
daki et al. 2008), and ornamental crops like chrysanthe-
mums (Chrysanthemum sp. L.), orchids (Orchidacea Jus-
sieu), rose (Rosa L. spp.), Gypsophila spp., Dendranthema 
grandiflora, etc. (Yudin et al. 1986; Chau and Heinz 2006). 
On the other hand, F. occidentalis has been reported on 
weeds that may constitute a reservoir host on which the pest 
can take refuge during hostile conditions for its develop-
ment or in case of absence of the primary host (Reddy and 
Wightman 1988). 

The control of F. occidentalis may be attempted in dif-
ferent ways. Biological management, using predators such 
as the Anthocoridae bugs of the genus Orius, and parasi-
toids such as the genus Ceranisus and Tetrastichus, is a pro-

mising way to control Western flower thrips on many crops 
(Loomans van Lenteren 1995; Sánchez and Lacasa 2002; 
Bosco et al. 2008). Chemical control has not changed 
greatly since the pest arrived from the New World. This is 
due to various difficulties encountered using this control 
strategy (Grasselly 1996; Kirk and Terry 2003). Among 
these difficulties, the thrips pest acquires resistance toward 
several families of insecticides, making chemical treatments 
ineffective. This resistance is developed especially toward 
the most commonly applied insecticides against the pest. 
Thus, it is strongly recommended to alternate use of insec-
ticides from different families every two to three weeks 
depending on the biology of the pest, the season of the year, 
environmental factors and the number of generations of 
thrips (Fougeroux 1988; Grasselly 1996; Shelton et al. 
2003; Shelton et al. 2006). 

The second complexity for chemical treatment is related 
to the biology and behavior of the thrips. Thrips species 
belonging to the sub-order Terebrantia, such as F. occiden-
talis, insert their eggs into the plant epidermis, and this pre-
vents insecticides from reaching them. Otherwise, it is 
necessary to repeat treatments every 10 days to kill newly 
hatched larvae (Bournier 1983; Freuler and Benz 1988). 
Larvae are also usually hidden within host plant flowers, 
buds or in very young leaves. Pupae are generally in the 
ground which consequently makes them unaffected by 
treatments. All these elements make the pest a hard target 
for insecticides (Grasselly et al. 1999; Fraval 2006). Thus, 
strategies must be developed to preserve or restore the 
effectiveness of currently applied insecticides. To develop 
strategies, it is important to monitor resistance and under-
stand underlying resistance mechanisms (Jensen 2000). 

On the other hand, herbal insecticides or plant extracts 
and products are used against some pests such as some spe-
cies of thrips on many crops and showed high efficacy with 
no phytotoxicity (Venkateshalu et al. 2009; Wohlenberg and 
Lopes da Silva 2009). 

The purpose of this study was to test the efficiency of 
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two concentrations of a herbal insecticide “Baicao 2” 
against F. occidentalis in a rose crop greenhouse compared 
to a reference product Tracer® (Spinosad). 

 
MATERIALS AND METHODS 
 
Study site 
 
The study was carried out during July and August 2008 in the 
region of Sahline (35° 44� 07.58�� N, 10° 43� 36.69� E, 14 m asl), 
which belongs to the Tunisian Central-Eastern coast (Governorate 
of Monastir), in a rose crop greenhouse. Two varieties of rose crop 
were cultivated within the greenhouse: ‘First-red’ and ‘Oceana’. 
Each variety was cultivated in two rows making thus a total of 
four rows. 

 
Products used 
 
The organic insecticide tested was “Baicao 2” (0.1% Oxymatrine) 
(Matrine Based Organic Insecticide). This product is manufactured 
by Beijing Multigrass Formulation Company in China. According 
to the catalogue of this Company (Anonymous 2005) this product 
is extracted from several Chinese herbs; it is a totally natural or-
ganic insecticide, with the advantages of high efficacy, non-resi-
due and non-phytotoxicity. The main ingredients include plants 
such as Platycladus orientalis (Lin.), Stemona japonica (Kunth), 
Chenopodium ambrosioides (Lin.) and Sophora flavescens (Ait). 
Among physical and chemical characters, the formula of this prod-
uct is: C15H24N2O, C15H24N2O2. The color and state is dark brown 
liquid with no bad odor, and a density of about 1.03 kg/l and a pH 
around 5.5~6.5. Concerning the toxicity of this product, it has an 
oral LD50 for rats of about 5000 mg/kg, a dermal LD50 for rats of 
2100 mg/kg, inhalation LC50 of about 1500 mg/m3 and a low toxi-
city. This product, when applied on pests, firstly acts as a contact 
poison and then suffocates. The insects suffer nerve paralysis, then 
solidify albumen and stop up the air vent of insects’ body, finally 
the insects die of suffocation. It suppresses food absorption by in-
sects, and reduces larval viability, and prevents oviposition. Target 
pests for Baico 2 are especially thrips, aphids, white flies and leaf 
hoppers. 

The product of reference was Tracer® which was applied at a 
dose of 40 ml per 100 l of water. “Baicao 2” was tested at two 
doses: dose D1 with 100 ml per 100 l of water, and dose D2 was 
200 ml per 100 l of water. Products were applied three times on a 
one-week spraying. Dates of treatments were July 28th, August 4th 
and August 11th 2008. Treatments were done using a backpack 
sprayer with a capacity of twenty liters and equipped with an en-
gine. 

F. occidentalis mortality rate was calculated using the fol-
lowing formula (Ramade 2003): 
 
F. occidentalis mortality rate (%) = (Number of dead thrips found 
after treatment / Total of thrips counted) × 100 

 
Insecticides’ efficacy on F. occidentalis was evaluated with 

the Abbott’s formula (Mansour et al. 2010): 
 
% efficacy = [(T0 – Tt / T0) × 100] 
 
where: T0 (control) = number of living thrips on untreated roses’ 
plots; Tt = number of living thrips on treated vines. 

 
Sampling and experimental design 
 
The experimental design was a randomized complete block design 
with four treatments: each row was divided into four experimental 
units making a total number of 16 experimental units and from 
each one five flowers were sampled randomly from different parts 
of a rose plant chosen randomly also and marked after sampling 
that will not serve for the next one. The starting of sampling took 
place the first day of treatment (July 28th 2008) just before spray-
ing the products, and then, every two, four and seven days after 
each treatment. To monitor F. occidentalis population and the 
effect of the product, flower sampling was started three weeks 
before treatments on July 12th 2008. 

Statistical analysis 
 
The statistical analyses were done by the statistical software prog-
ram SPSS 17 (Statistical Package for the Social Sciences version 
17). This program was used for analysis of variance (ANOVA) and 
Duncan’s multiple range test at P=0.05 to determine differences 
between different mortality rates. 
 
RESULTS AND DISCUSSION 
 
Monitoring F. occidentalis population revealed that in the 
untreated plots the number of thrips increased steadily since 
the start until the end of the study period. The average num-
ber was about 17.95 thrips mobile forms per flower, with 
some variation recorded on August 6th and August 13th 2008 
when thrips numbers were slightly decreased (Fig. 1). 

In the treated plots, the thrips population decreased 
considerably after the first spray. This decrease occurred in 
all treated plots, chemical and organic ones, with often 
insignificant differences according to the Duncan’s test. 
This proves that efficacy rates of both doses are equal and 
similar to that of the reference product and were respec-
tively 83.02, 78.74 and 79.89 for Tracer®, “Baicao 2” D1 
and “Baicao 2” D2 without showing any significant dif-
ferences (Table 1). Thrips population decline was observed 
after the first treatment, while second and third applications 
just maintained this reduction at an average of less than 2 
mobile forms per flower during the last week of observa-
tions. These results showed that both products, and both 
dosage rates, have the same effect on the thrips population 
development. 

Mortality rates caused by both products and different 
doses showed that two days after the first treatment, the ref-
erence product showed the highest mortality rate with more 
than 60 % of dead thrips recorded during the 2nd and 4th day 
after the first treatment. Both doses of the organic product 
gave lower mortality rates of about 40% two days after the 
first treatment with insignificant differences (Fig. 2). How-
ever, 4 days later, both doses of the herbal product reached 
mortality rates of more than 60% with insignificant dif-
ferences with the reference product. Results after the second 

Table 1 Efficacy rates of different insecticides and doses used against
Frankliniella occidentalis in rose crop greenhouse. 
Treatment % Efficacy 
Tracer® 83.02 a 
“Baicao 2” Dose D1 (100 ml/100 l of water) 78.74 a 
“Baicao 2” Dose D2 (200 ml/100 l of water) 79.89 a 
df 2 
F test value 0.351 

Means followed by the same letter are not significantly different at � = 0.05 
within the column 

 

Fig. 1 Evolution of F. occidentalis mobile forms in relation with dif-
ferent treatments in a rose crop greenhouse in 2008. T1-T3: 1st treat-
ment-3rd treatment, T1-T3+2-7 Days: 2-7 days after treatment) (�) = 
Treatment. 
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and third treatment showed that the mortality rates are more 
or less similar at about 60% and generally with insignificant 
differences proving that both products have the same ef-
ficacy. Similarly, it is important to note that during the 
seventh day after the first treatment, mortality rates tended 
to decrease and to attain values around 40% for the three 
doses and even number of thrips per flower have had a ten-
dency to increase slightly reaching thus numbers between 
5.25 thrips per flower for dose D2 of the organic product 
and 3.05 thrips per flower for the dose D1. However, these 
results were not observed after the second and third treat-
ments; the mortality rates have been maintained constant till 
the end of observations and even thrips number per flower 
continued to decrease continually. This shows that comple-
mentary treatments are needed to strengthen the effective-
ness of the first application of both products’ different doses 
to keep mortality rates around 60% and near 70% and a low 
number of thrips in rose flowers. Studies on the effect of an 
extract of Chenopodium ambrosioides L., one of the com-
ponents of “Baicao 2”, on Drosophila melanogaster (Mei-
gen) by Wohlenberg and Lopes da Silva (2009) showed that 
flies reared on medium with plant extract had less offspring 
and a significant difference in sex ratio. Life span of both 
sexes was affected by the plant aqueous extract, and fe-
males seemed to die earlier than males. According to Ano-
nymous (2005), this herbal extract product suppresses food 
absorption by insects and reduces larval viability. It hinders 
the pest’s growth and prevents it from laying eggs, which 
explains the decrease of F. occidentalis numbers in treated 
plots with both doses of “Baicao 2”. 
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Fig. 2 F. occidentalis mortality rate evolution in relation with different 
treatments in a rose crop greenhouse in 2008. T1-T3: 1st treatment-3rd 

treatment, T1-T3+2-7J: 2-7 days after treatment) (Means followed by the 
same letter are not significantly different �=0.05) (�) = Treatment. 
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