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Reproduction and development of Eretmocerus eremicus 
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(Homoptera: Aleyrodidae) 
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Eretmocerus eremicus is the most abundant parasitoid of the Bemisia complex in North America. It 
can parasitize equally successfully the most common whiteflies in greenhouses, Trialeurodes 
vaporariorum and the Bemisia complex. The parasitoid is used in Europe for whitefly control, either 
alone or in combination with releases of Encarsia formosa. Life-cycle and demographic parameters of 
this parasitoid were evaluated using T. vaporariorum as a host. Fecundity, developmental time, 
juvenile mortality, sex ratio and longevity were determined under laboratory conditions (25 ± 1°C, 
50-60% RH, 12:12 (L:D) h photoperiod) to be able to calculate the intrinsic rate of natural increase 
of the parasitoid on tomato plants, cultivars Moneymaker and Hayslip. 
The life-cycle parameters of the parasitoid did not differ significantly on the two tomato cultivars. 
The mean fecundity of E. eremicus was 162 ± 20 (mean ± s.e.) eggs on Moneymaker and 167 ± 20 
eggs on Hayslip tomato cultivar. The developmental time was 22 ± 0.04 days, the juvenile mortality 
was 7% and the sex ratio was close to 1:1. Adult longevity was 14 ± 1.35 days. Life-cycle 
parameters indicate that the net reproduction (R0) was 91 and 86, the mean generation time (Tc) 
was 28 and 27, and the intrinsic rate of natural increase (rm) was 0.161 and 0.165 on the cultivars 
Moneymaker and Hayslip, respectively. The rm ranges among the rm’s registered for other 
parasitoids used to control Bemisia sp. and Trialeurodes sp. Thus, E. eremicus seems a good candidate 
for biological control of two of the most important whitefly pests in greenhouses. 
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Since the 1940’s, chemical control has been the most important method to manage pests in many 
crops. However, in the last decades alternatives to chemical control have been investigated. The 
main reason to study alternatives is the increasingly lower efficacy of chemical control, because of 
the appearance of resistance in pest populations due to selection pressure by continuous 
applications. This problem is particularly important in greenhouses, where optimum conditions for 
a fast reproduction of pests occur, which demand higher spray frequencies than in the field (Van 
Lenteren 2000). Besides, the increasing public concern about the risks of pesticides for human 
health and the environment also stimulates the search for alternatives to chemical control. 

Biological control is a promising tool to include in the rational management of many pests. 
The adoption of biological control has been especially fast in greenhouse production. The 
implementation on a large scale started about 20 to 25 years ago, in the framework of very 
advanced integrated pest management programs. Nowadays, about 125 species of beneficial 
organism are commercially available to control many insect and mite pests in greenhouses. In 
northern Europe almost all the insect problems in vegetable crops can be solved without 
insecticides (Van Lenteren 2000). 

Key pests in greenhouses world-wide are whiteflies (Homoptera: Aleyrodidae). Whiteflies 
involve several species that cause damage of economical importance in many unrelated crops, in 
field and greenhouses production (Noldus & Van Lenteren 1990). However, just a few of the 1200 
described species are pests of economical importance. Trialeurodes vaporariorum, known as ‘the 
greenhouse whitefly’, is the most common species found in greenhouses affecting many 
ornamental and vegetable crops world-wide. Bemisia tabaci is well known to be the most 
important whitefly pest reported in association with annual field cropping systems since the 1970s. 
However, since de late 1980s, epidemic outbreaks of Bemisia sp. occurred in United States and in 
many tropical and subtropical regions of the world, not only in the field but also in greenhouses. 
This outbreak has been associated with biotypes A and B of the whitefly that started to be called 
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Bemisia complex. Bellows et al. (1994) described the A type of the whitefly as a new species: 
Bemisia argentifolii (the silverleaf whitefly) and the B type as B. tabaci (sweet potato whitefly). 

At present the Bemisia complex and T. vaporariorum are the most important whiteflies pests 
occurring on many crops in greenhouses. This situation has been stimulating the search of 
parasitoids for simultaneous control of both species. Several parasitoids that were successfully 
used to control T. vaporariorum were evaluated for control of the Bemisia complex, and vice 
versa. However, the parasitoids that are currently used to control one whitefly may show 
preferences for that specific whitefly species. For example, Encarsia formosa that is being used 
successfully to control T. vaporariorum on more than 5000 ha of vegetable crops around the 
world, showed variable results when tested for control of the Bemisia complex (Van Lenteren et 
al. 1997). The impact of biological control with E. formosa when mixed populations of T. 
vaporariorum and Bemisia complex occur is difficult to predict, and failures of Bemisia control 
with this parasitoid have been reported (Heinz 1990). 

Eretmocerus eremicus has been described some years ago as a potential biological control 
agent of whiteflies (Greenberg et al. 2000). One interesting characteristic of E. eremicus is that it 
performs equally successfully on both whiteflies species. Therefore, this species might be an 
interesting option to control both whiteflies species. Information on the biology and other aspects 
needed to evaluate the performance of E. eremicus on whiteflies mainly exists for the Bemisia 
complex and little is known about its development on T. vaporariorum (Greenberg et al. 2002). 

In this paper we provide information of life cycle and demographic parameters of E. eremicus 
developing on T. vaporariorum growing on two tomato cultivars (a Dutch cultivar and 
Panamanian cultivar, which was included to estimate the possibilities for biological control of 
whitefly in Panama). Our measurements included the complete adult life of the parasitoid, which 
was not done earlier. Besides, we compare our results with those previously reported for E. 
eremicus, and we compare the rate of increase of this parasitoid with the rate of increase of the T. 
vaporariorum. Finally, the rates of increase reported for the most studied parasitoids used to 
manage T. vaporariorum and the Bemisia complex are compared with our results. 

MATERIAL AND METHODS 
Trialeurodes vaporariorum was maintained on tomato plants at 25 ± 1°C and 50-60% RH with a 
12:12 (L:D) hours photoperiod. E. eremicus was obtained from Koppert Biological Systems Inc., 
The Netherlands. Moneymaker (a Dutch tomato cultivar) and Hay slip (a Panamanian tomato 
cultivar) plants were grown without insecticide spraying, in a greenhouse at 24 ± 1°C and 50-60% 
RH. Fertilizer and fungicide to control mildew was applied weekly. Life cycle experiments were 
conducted in a temperature-controlled room at 22°C and photoperiod 12:12 (L:D) h. 

 

Fecundity, adult longevity, juvenile developmental time, mortality and sex ratio 
The fecundity of E. eremicus was tested during the entire lifespan of the females on the two tomato 
cultivars. Two steps were followed to perform this experiment: host preparation and parasitoid 
inoculation. 

For host preparation, every day two tomato plants per cultivar were infested with whitefly 
adults confined in leaf cages of 2 cm diameter. At least 11 cages per plant were attached to the 
leaves, each containing 30 to 50 whiteflies of both sexes. After 24 h, the whitefly adults were 
removed using an aspirator. This procedure was repeated for 30 days, in order to cover the entire 
oviposition period of the parasitoid. 

For parasitoid inoculation, parasitized pupae were put in Petri dishes until emergence. Twenty-
two supposedly mated parasitoid females of one day old were put in clip cages, one female per 
cage, with the prepared host material. Every 2 days, female parasitoids were transferred to new 
host material until they died. When whitefly emergence started, the inoculated leaves were 
removed from the plant and confined in closed boxes till parasitoid emergence. Parasitoid 
emergence took place approximately 4 to 6 days after the emergence of adult whiteflies. 
Emergence of parasitoids was recorded daily, separately for males and females to obtain 
development time and sex ratio. The rate of parasitism was calculated based on the number of 



 R. SOLER & J.C. VAN LENTEREN 113 

 

emerged wasps and wasps that had died in the host. The date of death of the 22 female parasitoids 
used for oviposition was recorded to measure adult longevity. 

Demographic parameters 
The rate of population increase of the parasitoid was calculated using the following formula: 
 
rm = ln Ro / Tc 

 
Ro is the net reproduction expressed as the number of female offspring per female and Tc is the 
average developmental time plus the number of days to lay 50% of the eggs. 

Data analysis 
The data set for fecundity consisted of observation on the same females at a collection of time 
points. To account for the correlation of successive observations on the same female we used a 
split-plot design, where the females acted as major plots. The model we used was: 
 
Yijk = µ+ ci + dik + tj + ctij + eijk 

[i=1,2; j=1...18; k=1…44] 
 
with Yijk the number of eggs laid by female k, in cultivar i at time j, µ the general mean, ci the ith 
cultivar effect, dik the random experimental error within cultivars, normally distributed with 
variance σ2

d, tj is the effect of time j, ctij is the interaction effect between cultivar i and time j, and 
eijk is the random experimental error on repeated measures with variance σ2

e. 
When variables did not show normal distribution, they were transformed by logarithm or 

square root. Simple descriptive statistics and tests (t-test) were used to compare variables between 
cultivars. 

RESULTS 

Fecundity 
The evolution of the cumulative number of laid eggs by E. eremicus females is presented in Fig. 1. 
That evolution was described by fitting the following second order polynomial: Number of eggs at 
day d=17.0+19.2·d-0.7·d2. 

The fecundity of E. eremicus was not significantly different on the two tomato cultivars: the 
two lines in figure 1 are almost overlapping. Further, daily fecundity decreased over the lifespan of 
the parasitoid. A higher number of eggs were laid at the beginning of the female lifespan than at 
later age; fifty percent of the eggs were laid within the first five to six days. The maximum number 
of eggs laid by a female was 62 eggs on Moneymaker at the first day of the oviposition period, and 
58 on Hayslip at the second day of the oviposition period. Females were able to lay an 167 ± 20 
(mean ± s.e.) and 162 ± 20 eggs during an adult lifespan of 18 days on Hayslip and Moneymaker 
tomato cultivars respectively (Fig. 1). 

Adult longevity, juvenile developmental time, mortality and sex ratio 
Adult longevity, juvenile developmental time, mortality and sex ratio of E. eremicus were not 
significantly different between the two tomato cultivars. 

The mean adult longevity was 14.3 ± 1.2 (mean ± s.e.) days in Hayslip and 14.1 ± 1.5 days in 
Moneymaker. The average female and male juvenile developmental time was 21.9 ± 0.04 and 22.2 
± 0.04 days in Hayslip and Moneymaker respectively. The sex ratio was close to 1:1 on both 
cultivars. The shortest developmental period was 19 days for females and males in Hayslip and 20 
days for females and males on Moneymaker tomato plants. The maximum developmental time 
observed was 29 days for male and females on Hayslip and 28 and 29 days for females and males 
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respectively on Moneymaker. The juvenile mortality was 7.5% and 7.1% in Hayslip and 
Moneymaker respectively. 

Demographic parameters 
The juvenile developmental time was combined with fecundity, adult longevity and sex ratio of the 
parasitoid, to calculate the demographic parameters on Moneymaker and Hayslip tomato cultivars. 
The number of progeny produced was not significantly different between tomato cultivars as was 
expected after observing no significant differences between the life cycle parameters of the 
parasitoid on both cultivars (average net reproduction was 86 and 91, and average developmental 
time was 27 and 28 days for Hayslip and Moneymaker, respectively). The rate of population 
increase (rm) of E. eremicus was 0.16 on both cultivars. The rm of T. vaporariorum measured on 
the same cultivars, at similar experimental conditions was significantly different, being 0.104 and 
0.087 on Moneymaker and Hayslip respectively (pers. comm. Gonzalez 2002). 

DISCUSSION 

Fecundity 
A wide range of fecundity values has been reported for E. eremicus, on T. vaporariorum and the 
Bemisia complex at different experimental conditions. The average number of laid eggs by E. 
eremicus reported in this study – about 160 – is among the highest. The highest value found was 
204 eggs (Lopez & Botto 1997), also on tomato cultivars and using T. vaporariorum as host. 
However, except for a few studies (e.g. Lopez & Botto (1997) and Vet & Van Lenteren (1981)), 
most reports on the fecundity of E. eremicus give markedly lower values than we obtained in this 
research. Average fecundity has been reported in E. eremicus to vary from 23 to 204 eggs per 
female in different crops (Headrick et al. 1999; Lopez & Botto 1997). 
 
 

 
Figure 1. Cumulative number of eggs laid during adult life of E. eremicus, in T. vaporariorum, on 
Moneymaker and Hayslip tomato cultivars. 
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Table 1. Adult longevity of E. eremicus on T. vaporariorum or Bemisia complex, reported by different 
authors. 

Whitefly species Plant species T (°C) n Longevity 
(Days) 

References 

T. vaporariorum tobacco 17 10 30.1 Vet and Van Lenteren 1981 
B. argentifolii cotton 28 16 5.9 Headrick et al. 1999 
B. argentifolii sweet potato 28 16 4.1 Headrick et al. 1999 
B. argentifolii 1 ibiscus 27.6 31 8.4  McAuslane and Nguyen 1996 
T. vaporariorum tomato 26 - 10.0 Lopez and Botto 1997 
1
 Eretmocerus sp. 

 
 

Table 2. Juvenile developmental time of E. eremicus on T. vaporariorum or Bemisia complex, reported by 
different authors. 

Whitefly species Plant species T (°C) n Development 
time (days) 

References 

T. vaporariorum  tobacco 17 230 47.8 Vet and Van Lenteren 1981 
B. tabaci cucumber 20 345 35.1 Powell and Bellows 1992 
B. tabaci cucumber 29 185 16.1 Powell and Bellows 1992 
B. argentifolii 1 ibiscus 27.6 - 16.9 McAuslane and Nguyen 1996 
T. vaporariorum tomato 26 48 19.8 Lopez and Botto 1997 
B. argentifolii cotton 28 66 22.5 Headrick et al. 1999 
B. argentifolii sweet potato 28 73 22.5 Headrick et al. 1999 
B. argentifolii sweet potato 21 237 24.3 Greenberg et al. 2000 
B. argentifolii sweet potato 24 291 20.2 Greenberg et al. 2000 
T. vaporariorum sweet potato 21 187 23.1 Greenberg et al. 2000 
T. vaporariorum sweet potato 24 297 21.6 Greenberg et al. 2000 
T. vaporariorum tomato 25 - 22 Greenberg et al. 2002 
1
 Eretmocerus sp. 

 
In our study, the number of laid eggs per day decreased when females aged, rather than being 

constant as is suggested in previous reports (e.g. Powell & Bellows 1992). If the number of laid 
eggs per day is decreasing over time as we have found, it is not advisable to use the average 
number of laid eggs per day as a parameter to indicate fecundity. Using the average number of laid 
eggs per day assumes a constant rate of oviposition and therefore would lead to an underestimation 
of the oviposition during the first days and an overestimation of the oviposition later during adult 
life. 

The majority of the eggs are laid early during adult life by this parasitoid. The highest number 
of eggs is laid at the fist day of adult life, and decreases exponentially over the parasitoid’s 
lifetime. This reproduction strategy is a desirable feature when high densities of whitefly 
populations have to be reduced in a short period. 

 

Adult longevity, juvenile developmental time, sex ratio and mortality 
The values for adult longevity and juvenile developmental time of E. eremicus are less variable 
than those reported in the literature for fecundity (Tables 1 and 2). The overall mean adult 
longevity in this study was 14 days, which is within the range observed by other authors (4.1 days 
at 28°C to 30.1 days at 17°C, Table 1). The overall mean juvenile developmental time in this study 
was 22 days for males and females, which is also within the range found by others (from 13 days 
at 32°C to 55 days at 15°C; Table 2). However, the juvenile mortality we found (close to 7% in 
both tomato cultivars) is the lowest registered for E. eremicus under laboratory conditions (Table 
3). 

Demographic parameters 
No significant differences were found in the rate of population increase of the parasitoid on the 
two tomato cultivars as was expected because we did not find large differences in the life cycle 
parameters. The rm of the parasitoid was about 50% higher than the rate of increase of the whitefly 
on both cultivars. Therefore, E. eremicus could be a good candidate for biological control of 
whitefly. 
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Table 3. Juvenile mortality of E. eremicus on T. vaporariorum or Bemisia complex, reported by different 
authors. 

Whitefly species Plant species T (°C) n Juvenile 
mortality 
(%) 

References 

T. vaporariorum tobacco 17 230 10.8 Vet and Van Lenteren 1981 
T. vaporariorum tomato 26 & 29 - 10.0 Lopez and Botto 1997 
B. argentifolii sweet potato 21 237 53.7 Greenberg et al. 2000 
B. argentifolii sweet potato 24 291 26.6 Greenberg et al. 2000 
T. vaporariorum sweet potato 15 88 30.8 Greenberg et al. 2000 
T. vaporariorum sweet potato 24 297 10.5 Greenberg et al. 2000 

 
 

Table 4. Intrinsic rate of natural increase (rm) of parasitoids of T. vaporariorum and Bemisia complex, 
reported by different authors. 

Parasitoid Cultivar Host T (°C) rm References 
E. eremicus tomato T. vaporariorum 22 0.160 this report 
E. eremicus cotton B. argentifolii 28 0.095 Headrick et al. 1999 
E. formosa tomato T. vaporariorum 17 0.137 Powell and Bellows 1992 
E. formosa tomato T. vaporariorum 25 0.200 Powell and Bellows 1992 
A. fuscipennis tomato T. vaporariorum 25 0.236 Fuentes and De Vis 1999 
A. fuscipennis bean T. vaporariorum 22 0.144 Manzano et al. 2002 
A. benetti cotton Bemisia sp. 27 0.199 Joyce et al. 1999 

 
 
 

The rm of the Bemisia complex -the other whiteflies successfully parasitized by E. eremicus – 
was obtained from the literature in order to compare it with the rm of E. eremicus. However, the 
parameter has been measured at different experimental conditions (different temperatures, and on 
other crops or cultivars), so the comparison has to be done with caution. The rm of B. argentifolli 
measured on tomato at 25°C was 0.153 (Tsai & Wang 1999) and the rm of B. tabaci measured on 
sweet pepper was 0.152 (González-Zamora & Gallardo 1999). The rm of E. eremicus in this study, 
measured even at 3°C lower temperature is higher than the rm values reported for Bemisia sp. 
Those differences might become even larger when measured at the same temperature for the 
parasitoid and the whitefly. Considering only the parameter of potential population growth (and 
not the other important parameter of host finding capability), but taking into account that E. 
eremicus parasitizes both whiteflies species equally successfully, the biological control of 
T.vaporariorum and the Bemisia complex with E. eremicus seems be possible. 

When we compare the rate of increase of other commonly used parasitoids of T. vaporariorum 
or B. tabaci, we can conclude that the rm of E. eremicus ranges among the rm of those other 
parasitoids (Table 4). The advantage of E. eremicus over the other whitefly parasitoids (e.g. 
Encarsia formosa and Amitus fuscipennis) is that it can effectively control both whitefly species. 
There might, however, be reasons to still use a mix of parasitoid species, particularly when 
greenhouse temperatures vary strongly during the day and over the season (Qui et al. 2003, Hudak 
et al. 2003). 

Acknowledgements I want to thank Gladys Gonzalez for her help during the experiment. I would like to 
thank Anton Loomans for the discussion of many practical and theoretical aspects during the experiment. 
My thanks also to Leo Koopman for cooperation in finding the plants and the whiteflies each time that 
something did not happen how it was planned, and to Yu Tong Qui and Karin Winkler for helping with 
many comments during the work. 

REFERENCES 
Bellows, J.R.T.S., T.M. Perring, R.J. Gill & D.H. Headrick. 1994. Description of a species of Bemisia 

(Homoptera: Aleyrodidae). Ann. Entomol. Soc. Am. 87: 195-206. 
Fuentes, L.S. & R.M.J. De Vis. 1999. Parametros poblacionales de Amitus fuscipennis parasitoide de la mosca 

blanca de los invernaderos, Trialeurodes vaporariorum en tomate. Summary of XXVI congress of 
Colombian Entomology Society. 



 R. SOLER & J.C. VAN LENTEREN 117 

 

Gerling, D., O. Alomar & J. Arno. 2001. Biological control of Bemisia using predators and parasitoids. Crop 
Protection 20: 779-799. 

Greenberg, S.M., W.A. Jones & T-X Liu. 2002. Interactions among two species of Eretmocerus 
(Hymenoptera: Aphelinidae), two species of whiteflies (Homoptera: Aleyrodidae), and tomato. Environ. 
Entomol. 31: 397-402. 

Greenberg, S.M, B.C., J.R. Legaspi, W.A. Jones & A. Enkegaard. 2000. Temperature-dependent life history 
of Eretmocerus eremicus (Hymenoptera: Aphelinidae) on two whitefly hosts (Homoptera: Aleyrodidae). 
Environ. Entomol. 29: 851-860. 

Gonzáles-Zamora, J.E. & J.M. Gallardo. 1999. Deasarollo y capacidad reproductiva de Bemisia tabaci 
(Homoptera: Aleyrodidae) en pimiento a tres temperaturas. Bol. San. Veg. Plagas. 25: 3-11. 

Headrick, D.H., T.S. Bellows Jr. & T.M. Perring. 1999. Development and reproduction of a population of 
Eretmocerus eremicus (Hymenoptera: Apehlinidae) on Bemisia argentifolii (Homoptera: Aleyrodidae). 
Environ. Entomol. 28: 300-306. 

Heinz, K.M. 1990. Predators and parasitoids as biological control agents of Bemisia in greenhouses. In: 
Bemisia: 1995 Taxonomy, Biology, Damage, Control and Management. Gerling D. and Mayer R.T. 
(eds.). Intercept Ltd, Andover Hants. Pp. 435-449. 

Hudák, K., J.C. van Lenteren, Y.T. Qiu, and B. Pénzes. 2003. Foraging behaviour of Amitus bennetti, 
Encarsia formosa, Eremocerus eremicus and E. mundus, parasitoids of Bemisia argentifolii on 
poinsettia. Bull. Insectol. (in press) 

Lopez, S.N. & E.N. Botto. 1997. Biology of a South American population of Eretmocerus sp. 
(Hymenoptera: Aphelinidae) attacking the greenhouse whitefly. Biol. Contr. 9: 1-5. 

Joyce A.L., T.S. Bellows and D.H. Headrick. 1999. Reproductive biology and search bahavior of Amitus 
bennetti (Hymenoptera: Platygasteridae), a parasitoid of Bemisia argentifolii (Homoptera: Aleyrodidae). 
Environ. Entomol. 28: 282-289. 

McAuslane, H.J. & R. Nguyen. 1996. Reproductive biology and behavior of a thelotokous species of 
Eretmocerus (Hymenoptera: Aphelinidae) parasitizing Bemisia argentifolii (Homoptera: Aleyrodide). 
Ann. Entomol. Soc. Am. 89: 686-693. 

Manzano M.R., J.C. van Lenteren & C. Cardona. 2002. Intrinsic rate of population increase of Amitus 
fuscipennis MacGown and Nebeker (Hym., Platygasteridae) according to climatic conditions and bean 
cultivar. J. Appl. Ent. 126: 34-39. 

Noldus, L.P.J.J. & J.C. van Lenteren 1990. Host aggregation and parasitoid behavior: biological control in a 
closed system. In: Critical Issues in Biological Control. M. Mackauer, L.E. Ehler & J. Roland, eds. 
Intercept Ltd, Andover, Hants. Pp. 229-262. 

Powell, D.A. & Bellows, T.S. 1992. Development and reproduction of two populations of Eretmocerus 
species (Hymenoptera: Aphelinidae) on Bemisia tabaci (Homoptera: Aleyrodidae). Environ. Entomol. 
21: 651-658. 

Qiu, Y.T, J.C. van Lenteren, Y.C. Drost & C.J.A.M. Posthuma-Doodeman 2003. Life-history parameters of 
Encarsia formosa, Eretmocerus eremicus and E. mundus, aphelinid parasitoids of Bemisia argentifolii 
(Homoptera: Aleyrodidae). Eur. J. Entomol. (in press) 

Tsai, J.H. & K. Wang. 1999. Development and reproduction of Bemisia argentifolii (Homoptera: 
Aleyrodidae) on five host plants. Environ. Entomol. 28: 810-816. 

Vet, L.E.M. & J.C. van Lenteren. 1981. The parasite-host relationship between Encarsia formosa Gah. 
(Hymenoptera: Aphelinidae) and Trialeurodes vaporariorum (Westw.) (Homoptera: Aleyrodidae). A 
comparison of three Encarsia sp. and one Eretmocerus sp. to estimate their potentialities in controlling 
whitefly on tomatoes in greenhouses with a low temperature regime. Z. Ang. Ent. 91: 327-348. 

Van Lenteren, J.C. 2000. A greenhouse without pesticides: fact or fantasy? Crop Protection 19: 375-384. 
Van Lenteren, J.C., Y.C. Drost, H.J.W. van Roermund & C.J.A.M. Posthuma-Doodeman, 1997. Aphelinid 

parasitoids as sustainable biological control agents in greenhouses. J. Appl. Entomol. 121: 473-458. 
 




