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Abstract 

Haddad, A., Mehda, A. & Tarai, N. (2025). Bioecology of the whitefly Bemisia tabaci (Genn.) (Hemiptera: Aleyro-
didae) on tomato crop in the oases of the arid region El Oued – Algeria. Bulg. J. Agric. Sci., 31(2), 334–340

The El Oued region is known for its large tomato production. However, the whitefly is an intimidating pest of this crop, 
which causes considerable economic damage. The bioecology of this scourge is the subject of a study carried out in three 
stations: Hassi Khalifa, Magrane, and Guemar in 2022 and 2023. The number of adults of Bemisia tabaci (Gennadius) highest 
on the tomato variety Sahara (at Magrane station is 15.61 ± 0.12 individuals/plant. It is 11.20 ± 0.21 individuals/plant on the 
Dawson tomato variety. The lowest number, is 0.31 ± 0.62 per Sahara plant is counted, and 0.02 ± 0.43 individuals/plant on 
the Dawson variety. A negative correlation with temperatures exceeding 30°C and a weak positive correlation with adults and 
strong with larvae have been recorded. The Sahara variety presents more sensitivity to attacks by B. tabaci while the Dawson 
variety seems not appreciated by this pest.
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Introduction 

For the last two decades, the El-Oued region has con-
stituted one of the largest production centers for vegetable 
crops in Algeria, particularly potatoes and tomatoes. Yields 
have experienced an increasing and remarkable evolution 
(Khezzani et al., 2016). They went from a production of 58 
858 quintals in 2008 on an area of 332 ha to 2163.100 quin-
tals in 2018, on an area of 3130 ha (Khezzani et al., 2016). 
However, according to Djidji et al. (2010), this culture suf-
fers from sensitivity to excessive heat and humidity. Bemisia 
tabaci Genn. (Hemiptera, Aleyrodidae), it is a very polyph-

agous insect, it is currently one of the most important pests 
on vegetable crops, reported on more than 120 species of 
plants, notably on cotton, beans, sunflowers, eggplant, po-
tato, pepper, tobacco, tomato, citrus fruits and various orna-
mental plants (Alford, 2013; Didi et al., 2018). The tobacco 
whitefly was introduced into Algeria a few years ago where 
it is expanding and it risks causing serious problems for veg-
etable crops. The presence of the whitefly in farms in the 
north and south of Algeria causes the infestation of the virus. 
Virus vector (T.Y.L.C.V.) “Tomato Yellow Leaf Curl Virus”. 
The pest attacks many vegetable crops and is considered an 
important vector of viral plant diseases worldwide (Morales 
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and Jones, 2004; Valverde et al., 2004; Ghabeish et al., 2021). 
According to Delatte et al. (2003) who noted that since 1997, 
TYLCV has been responsible for heavy infections on tomato 
crops in Reunion Island. It continues to invade new regions 
in Africa, mainly in East of Africa (Macfadyen et al., 2018). 
In Venezuela, tomato production decreased by 50% (Salas 
and Mendoza, 1995). In Algeria, according to Tarai and 
Hadad (2014), who indicated that in the sub-littoral region, 
outbreaks of whiteflies of vegetable crops Trialeurodes va-
porariorum West. and Bemisia tabaci Genn. are increasingly 
important in all vegetable crops regions.

Whiteflies are exopterygota neoptera insects. They be-
long to the super order Hemipteroid, whose main character-
istic is a piercing-sucking type oral apparatus, particularly 
adapted to the puncture of liquids of animal or plant origin 
(Afroje et al., 2016). In greenhouses and southern regions, 
whiteflies are oviparous, usually having a bisexual mode of 
reproduction. It can also occur by facultative parthenogen-
esis (van der Kooi et al., 2017). The objective of this study 
is focused on the bioecology of Bemisia tabaci (Genn.) in 
greenhouses in the El-Oued region which is a Saharan region 
located in the southwest of the Algerian territory, knowledge 
of which is necessary if we want to undertake an effective 
fight.

Materials and Methods

Choice of stations
The stations chosen are representative of the widely dis-

tributed biotopes in the region. They are three locations.

Magrane station
Known for its greenhouse vegetable crops production 

unit located near the town of Magrane, El Oued region at 
(33° 35ʹ 58.39ʹʹ N., 6° 55ʹ 19.67ʹʹ E.) on an altitude of 45 m.

Hassi Khalifa station
Located 35 km northeast the town of El Oued at Lambert 

coordinates (33° 31ʹ 12.68ʹʹ N., 7° 2ʹ 25.00ʹʹ E.). In 57 m of 
altitude.

Guemar station
The station is part of a rural area, located near Guemar 

municipality, (33° 29ʹ 37.27ʹʹ N., 6° 40ʹ 20.69ʹʹ E.). At an alti-
tude of 69 m. The three stations produce vegetable crops un-
der greenhouses, notably tomato crops (Solanum lycopersi-
cum L.). Tomato cultivation applied at all altitudes (Močević 
and Šunjka, 2018). Two varieties were grown in our sam-
pling stations, notably Sahara and Dawson variety. Sowing 
in nurseries was carried out in mid-August. The transplant, 

in plastic greenhouses, was carried out on September 20, 
2022. Each greenhouse measures 50 m in length and 8 m 
in width. In total of 400 m². Two main doors on each side 
assure ventilation. The distribution and alignment inside the 
greenhouse organised in eight lines with 120 plants per line, 
totally 960 plants. All observations taken out every fortnight 
and began from October 1, 2022 until April 1, 2023. In every 
observation, whitefly adults were counted in the field at 6 
a.m.; the collected data addressed to an analysis of variance 
using the generalized linear model of the Xlstat 16 software, 
followed by Duncan’s multiple means comparison test at the 
5% threshold.

Sahara variety
A hybrid and late variety, characterized by a giant ca-

pacity to generate additional flowers from one bouquet to 
another. The period from transplant to flowering estimated 
by 42.13 days. On a daily growth rate of around 2.59 cm/day. 
Speaking of the number of flowers per floral bouquet, the 3rd 
and 4th bouquets has the maximum performance with 13.14 
and 15.88 flowers, considered resistant to diseases and pests 
(Haddad et al., 2019). The Sahara F1 development succeed-
ed during the year 2014–15. Its evaluation in a preliminary 
yield trial progressed at the Vegetable Research Institute, 
Faisalabad during the year 2015–16 (Nadeem et al., 2024).

Dawson variety
Dawson variety is heart-shaped, light-red-orangey fruits 

streaked with yellow, with a flame red summit; good flavour-
ing and rich in sugar, fully fleshy and juicy, very fine and 
particularly seedless, giving a good late productivity (80 to 
100 days) and considerable sized fruits with a mass of 300 
g to 1 kg depending on growing conditions. initially market-
ed in 2009; Variety resulting from the crossing of “Russian 
117” and Georgia Streak”, developed by Jeff Dawson, USA 
(Chougar, 2020).

Study of white fly population dynamics
The study of the dynamics of whitefly populations in 

greenhouses requires the counting of adults and larvae of B. 
tabaci on the leaves from a sample of nine plants chosen 
randomly from each variety (Arx et al., 1984; Abisgold and 
Fishpool, 1990). While counting the different larval forms of 
B. tabaci requires counting on a single leaf per plant. Sam-
pling was planned systematically with two observation tours 
per month. Counting adults is carried out on 9 leaves. The 
capture and collection of adults done according to the diag-
onal technique established by Bastide in a random manner 
where only 9 plants have been chosen, the leaves and the 
floral bouquets likely to be infested (Musuna, 1986; Aslam et 
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al., 2001). The visual inspection includes counting the adults 
of B. tabaci present on the leaves for the collection of speci-
mens and thus having a representative vision. A minimum of 
promptness is necessary to collect the insects, so a vacuum 
cleaner can be used (Visser et al., 2017). The samples taken 
kept in labelled plastic bags with the following information: 
date, location, variety and greenhouse surveyed, so they can 
be processed at the laboratory in order to extract, identify the 
species and count the larvae recovered.

Results and Discussion

The evolution study of the adult population of Bemisia 
tabaci shows that it is reported on the main two greenhouse 
crops in the study region: tomatoes and peppers. The fluctua-
tion in populations in the study region on the two tomato va-
rieties studied (Sahara and Dawson) are comparable. How-
ever, the population size is low on tomatoes, particularly on 
the Dawson variety compared to Sahara. During two agri-
cultural seasons, both varieties Sahara and Dawson planted 
in the region were studied. Observing and studying the pest 
is based on counting adults and larvae of B. tabaci. The first 
sampling period is from the beginning of October 2022 until 
the end of December 2022 and the second sampling period 
is from mid-January 2023 until the beginning of April 2023. 
Adult counting of B. tabaci done during two sampling peri-
ods, one autumnal and the second on spring, indicates that 
the number is high from mid-October to mid-November and 
from mid-February to mid-March (Figure 1). While, accord-
ing to Nzi et al. (2010), in Ivory Coast, show that the number 
of adults of Bemisia tabaci is 9 individuals per plant at the 
time of sowing in March.

The results obtained during the sampling period in 2022 
and 2023, at the station of Magrane, Hassi Khalifa and Gue-
mar are indicated in the form of means (± standard deviation) 
of adult B. tabaci depending on the tomato varieties, Sahara 
and Dawson (Figures 1, 2, 3 and 4). These results show that 
the highest number of adult B. tabaci is recorded at Magrane 
station during the spring period, where the highest adult 
average is 15.61 ± 0.12 individuals per plant. Counted on 
March 1, 2023 on Sahara variety (Figure 1). Also, the aver-
age number of the lowest population counted is around 0.02 
± 0.43 individuals per plant noted on January 15, 2023 on 
Dawson variety at Guemar’s site (Figure 2). The counting of 
winged individuals of B. tabaci, during the sampling period, 
at the study stations, shows that the number of the population 
gradually increases during the months of October, February 
and March, for the two tomato varieties Sahara and Dawson. 
Or 14.9 ± 0.21 individuals counted on greenhouse in Sahara 
variety, on October 15, 2022 at Hassi Khalifa site (Figure 1). 

When on Dawson variety, the average number of the highest 
population is 10.98 ± 0.02 individuals per plant, took on the 
same day at Magrane station in autumnal period (Figure 2).

Indeed, the average number of the lowest adult population 
for Sahara variety is 0.31± 0.62 individuals/plant, observed 
on January 1, 2023 at Guemar station (Figure 1). On the other 
hand, the lowest average population for the Dawson variety is 
0.02 ± 0.43 individuals/plant counted in mid-January, 2023, in 
the same station (Figure 2). The evolution of the populations 
is comparable on the two varieties (Figure 1) and (Figure 2). 
In the southern region of El Oued, the first evolution peak in 
B. tabaci in Dawson variety with 10.98 ± 0.02 ind. per plant, 
recorded on October 15, 2022 (Figure 2). The population 
stability period is noted on April 1, 2023, which 3.96 ± 0.35 
individuals per plant are counted (Figure 1). 3.56 ± 0.20 indi-

Fig. 1. Average number of individuals of Bemisia tabaci 
Genn. adults per plant on tomato, “Sahara” variety at 
the three stations during the 2022 and 2023 sampling 

period

Fig. 2. Average number of individuals of Bemisia tabaci 
Genn. adults per plant on tomato, “Dawson” variety at 
the three stations during the 2022 and 2023 sampling 

period
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viduals/plant are witnessed in Zahra variety in April. Whereas, 
in March 5.78 ± 0.31 individuals per plant were noted in To-
ufan variety and 5.67 ± 0.43 individuals/plant for Zahra va-
riety (Tarai and Hadad, 2014). However, the Sahara tomato 
variety had recorded the highest average numbers of individu-
als per plant compared to Dawson variety, particularly during 
mid-March, 2023, where the average counted at leaf-level is 
15.61 ± 0.12 ind./plant at Magrane station (Figure 1). Howev-
er, Dawson variety recorded the highest number at Magrane 
station with an average of 11.2 ± 0.21 ind./plant on February 

15, 2023 (Figure 2). The evolution of population of B. tabaci 
goes through three distinct periods, exponential growth, sta-
bility in size populations and the final decline accompanying 
plant senescence (Gerling, 1967). Tarai (2012) shows that in 
the southern region of Aures, the first evolution peak of B. 
tabaci for the variety “Toufan” corresponds to 8.22 ± 0.35 
per plant, recorded on March 15, 2011, followed by stability 
in the population towards the beginning of April. 5.33 ± 0.32 
ind/plant is the average for Toufan, recorded on April 1, 2011. 
According to, Tarai (2012), the variety “Zahra”, presents the 
first evolution peak with an average of 7 ± 0.44 individuals per 
plant, recorded in mid-March 2011. The period of population 
stability is noted on April 1, with the highest numbers at Hassi 
Khalifa station 5.76 ± 0.48 ind./plant; however, for Guemar 
station Sahara recorded 3.96 ± 0.26 ind./plant (Figure 1). Also, 
Dawson variety at the end of the cycle recorded in Hassi Khal-
ifa station a number of 0.9 ± 0.17 ind./plant. Meanwhile, Gue-
mar station recorded 0.2 ± 0.26 ind./plant (Figure 2). The peri-
od of stability has valued by 4.11 ± 0.35 individuals per plant 
(Tarai, 2012). The decrease in population seems linked to the 
high temperature in the greenhouse during the end of March; 
the average recorded being 34°C. Fishpool et al. (1987) noted 
that climatic conditions are among the main factors determin-
ing the dynamics of B. tabaci populations. Indeed, the factors 
influencing the dynamics of B. tabaci populations seem to be 
growth methods of the plants, linked to cultural practices and 
climatic conditions (Fishpool et al., 1987). Furthermore, fe-
cundity and longevity of B. tabaci decrease linearly with tem-
perature, while the survival rate increases up to 21 to 30°C 
(Muñiz and Nombela, 2001). Besides, Drost et al. (1998) and 
Muñiz (2000), show that there is a relationship between evolu-
tionary parameters and temperature, tall plant species and va-
rieties among insects. Tsai and Wang (1996), mention that the 
optimal temperature necessary for the development of adults 
of B. tabaci is 32.5°C. Which is high compared to that cal-
culated for B. argentifolii which is of the order of (21.8–22.7 
days) cultivated on eggplant, cucumber and pepper at 25°C 
(Kakimoto et al., 2007). The longevity of B. tabaci is 56 days 
at a temperature of 17°C, from the egg to the adult stage. 
While it is 20 days at a warmth of 35°C, this accords with our 
obtained result which shows that there is a negative correla-
tion with high ambient temperatures (Figure 5) and a strong 
positive correlation with relative humidity for larvae and low 
for adults (Figure 6). This agrees with: Huat (2006) who in-
dicated that climatic and edaphic factors lead to interesting 
parasitic pressure which considerably limits the potential of 
crop production. It also agrees with the results of Bonato et 
al. (2006) who highlighted that there’s a negative correlation 
between temperature and population evolution (between 30 
and 35°C, at P > 0.05 ± 0.05), and contravene with the results 

Fig. 3. Average number of individuals of Bemisia tabaci 
Genn. larvae per plant counted on Sahara variety to-

mato crops at the three stations in the El-Oued region. 
2022–2023 campaign

Fig. 4. Average number of individuals of Bemisia tabaci 
Genn. larvae per plant counted on Dawson variety 

tomato crops at the three stations in the El-Oued region. 
2022–2023 campaign
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obtained by Chougar and Medjdoub-Bensaad (2014), who af-
firmed that climatic factors represented by temperatures and 
humidity levels on the Kabyle sublittoral don’t influence the 
number male adults captured during the sampling of the study. 
Bemisia tabaci in adult stage remains present during all sam-
pling operations, on the two varieties (Figures 1 and 2).

Number of larvae
During the autumn period, a tiny population of larvae re-

corded on the two varieties studied with an average of 0.7 ± 
0.42 ind./plant on Sahara at Guemar station and 0 ind/plant 
in Dawson at Guemar’s station on the same day (Figure 3) 
and (Figure 4).

Which accords with the number larvae of Bemisia tabaci 
on the two varieties of tomato planted in greenhouses, Zah-
ra and Toufan, which is low during the autumnal sampling, 
despite the fact that the planting of tomatoes in greenhouse 
nurseries started at the end of August (Tarai and Hadad, 
2014). The totality number of larvae becomes significant 
from mid-March, for both Zahra and Toufan Varity (Tarai 
and Hadad, 2014).

However, peak numbers were recorded on Sahara with 
an average of 8.41 ± 0.45 ind/plant in Hassi Khalifa station 
(Figure 3) and Dawson recorded 7.25 ± 0.35 ind/plant on 
March 15, 2023 at the same station (Figure 4). The numbers 
of larvae at all stages known a negative correlation with tem-
peratures (Figure 5) and a positive correlation with humidity 
levels (Figure 6).

Conclusions

The Whitefly (Bemisia tabaci Genn.) consolidated by 
three essential factors, firstly the adequate environmental 
conditions during two seasons (autumn and spring), second-
ly the phenological cycle of plant, which is very important 
when, temperatures are most suitable for the development. 
Thirdly the sensitivity of the cultivated varieties. The evo-
lution of adults of B. tabaci recorded on tomato varieties 
Sahara and Dawson, at Guemar station, Magrane and Hassi 
Khalifa shows that the highest average number of individu-
als per plant recorded on 1 March 2023 on Sahara; however, 
the lowest number recorded on mid-January 2023 on Daw-
son at Guemar station. Mentioning that the number of adults 
of B. tabaci on the two varieties of tomato is low, during the 
sampling of autumn and winter. The total number of adults 
becomes significant from mid-October until beginning of 
winter and from the beginning of February until mid-March, 
on both varieties.

The sensitivity of the Sahara and Dawson to the attack 
of the pest indicates that the population size is low on Daw-
son compared to Sahara during most of the sampling, which 
seemed more sensitive to attacks by B. tabaci. Note that the 
correlation in adult numbers with temperatures is weak-
ly negative with adults and strongly negative with larvae; 
however, the correlation of adult numbers is weakly positive 
with humidity, while a strong positive correlation is recorded 
with larvae. Climatic conditions, particularly temperatures 

Fig. 5. Correlation of the average numbers of larvae and 
adults of Bemisia tabaci Genn. per plant, with ambi-
ent temperatures, counted on Dawson variety tomato 
cultivation at the three stations in the El-Oued region. 

2022–2023 campaign

Fig. 6. Correlation of the average numbers of larvae and 
adults of Bemisia tabaci Genn. per plant, with ambient 

humidity, counted on Dawson variety tomato cultivation 
at the three stations in the El-Oued region. 2022–2023 

campaign
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exceeding 34°C, do not seem to increase in the numbers 
of B. tabaci. Furthermore, the number of larvae on the two 
tomato varieties planted in greenhouses, is low during the 
autumnal sampling despite certain temperature fluctuations 
recorded during the planting in the nursery and transplan-
tation in greenhouse. Note that the larvae of B. tabaci ap-
peared in greenhouses as clusters; this is due to the airflow in 
the greenhouse. The heat of August was not suitable for the 
pest-establishment during the nursery planting. An increase 
in larvae is only recorded from mid-February on both variet-
ies with a slight increase particularly on Sahara variety. The 
peak samplings are February 15, 2023 at Magrane station; 
and March 15, 2023 at Hassi Khalifa station for Sahara; and 
February 15, 2023 and March 15, 2023 for the Dawson. We 
recorded diminution in numbers of larvae on October 15, 
2022, which is 1.5 ± 0.25 individuals/plant for Hassi Khalifa 
station and 1.2 ± 0.96 individuals/plant for Guemar station 
for Sahara, and 1.02 ± 0.19 ind./plant and 0.2 ± 0.21 ind./
plant for Dawson variety at Hassi Khalifa and Guemar sta-
tions, respectively. While at Magrane station 0.9 ± 0.91 ind./
plant was recorded. Overall, Guemar station had low num-
bers throughout all the experiment compared to the two other 
stations.
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