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Abstract: Whitefly B. tabaci (Gennadius) is widely distributed all over the world. In this study we 

detected the effect of B. tabaci infestation on the mean percentage of six mineral elements (calcium, 

magnesium, sodium, potassium, nitrogen, and phosphorus) in six plant varieties (cantaloupe, 

cucumber, zucchini, eggplant, tomatoes and sweet peppers). Results indicated that nitrogen was the 

most mean percentage of all elements, whereas sodium and phosphor were the least significant. The 

highest mean percentage of elements was in tomato plant, but the lowest was in cucumber. Infestation 

with B. tabaci led to decrease the mean percentage of elements in all plants except for sodium. 
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INTRODUCTION 

 

Whitefly Bemisia tabaci (Gennadius) is considered as serious pest on vegetable and  fruit crops, ornamental 

plants and weeds worldwide (Toscano et al., 1994 and Naranjo et al., 2003). It can be found in both 

greenhouses and open fields (Dhanapala, 2003 and Chu et al., 2007). Whitefly damages the plant directly by 

absorbing the plant sap, which contains an essential nutrients, resulting chlorotic spots in plant leaves, and lead 

to reduce plant vitality and productivity (Mansour & AL-Mousa, 1990 and Lin et al., 1999). The indirect 

damages of the whitefly Bemisia tabaci are secreting the honeydew which sooty mold fungi grows on it, 

resulting reduction in photosynthesis and respiration, which in turn leads to inhibit the plant growth or produces 

unsuitable fruit for feeding (Brown & Bird, 1992; Hendrix & Wei, 1992 and Byrne et al., 2003). Moreover 

whitefly transmits several plant viruses, which infest each of the tomatoes, sweet peppers, cantaloupe, 

cucumbers, eggplant, ornamental plants and others (Jones, 2003). 

There are many important and essential elements for plant vegetables, some of these elements required by 

plants in large amount such as nitrogen and potassium, which plays an important role in physiological activity, 

plant growth and reproduction, and these elements presented in the plants sap (Miller & Heichel, 2003). Joyce 

(1958) had found that the numbers of B. tabaci on cotton plant increased with increasing nitrogen content in the 

leaves. In India, Ilyas et al (1991) mentioned that there was a positive correlation between the population 

density of the whitefly on cotton plant and the content of nitrogen in the leaves. Hong & Rumei (1993) found 

that the excreted honeydew of the whitefly Trialeurodes vaporariorum (Westwood) which was reared on 

cucumber plant was containing amino acids, carbohydrates and some of mineral elements such as potassium, 

sodium, sulfur and phosphorus. Whereas, Bi et al. (2003) mentioned that it had not been observed any 

correlations between levels of nitrogen in cotton plant and the population density of the whitefly in both of 

nymph and adult stage on the plant. Also, Leite et al., (2004) found that there was no effect of nitrogen and 

potassium levels on the population density of B. tabaci biotype B on six varieties of tomato plant, Lycopersicon 

esculentum var., "Santa Clara" 

This study aimed to investigate the effect of whitefly B. tabaci infestation on the percentage of mineral 

elements (calcium, magnesium, sodium, potassium, nitrogen, and phosphorus) in the leaves of six plant 

varieties (cantaloupe, cucumber, zucchini, eggplant, tomatoes and sweet peppers) during four seasons (autumn, 

winter, spring and summer) in greenhouses. 

 

MATERIALS AND METHODS 

 

Greenhouse plantation: 

Two greenhouses were used (24×10 m2), and each has been separated to three sections by using a cloth 

barriers (which helps the ventilation and prevent the whitefly from passing through it). In the first greenhouse 

three plant varieties of family Cucurbitaceae which were cantaloupe (Cucumis melo L.), cucumber (Cucumis 

sativus L.) and zucchini (Cucurbita pepo L.) were planted. In the second greenhouse they belonged to family 

Solanaceae which were eggplant (Solanum melongena L.), tomato ( Lycopersicum esculentum Mill) and sweet 

pepper (Capsicum annum L.).  In each greenhouse crops were planted in 12 longitudinal line, each three lines 
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presented a replicate in an area of 8×10 m2 (four replicates for each plant variety). 

 

Estimation of mineral elements: 

Four random leaves were picked from each of non-infested (control) and infested plant varieties with B. 

tabaci. Each picked leaf was dried completely and ground very well. Mineral elements (calcium, magnesium, 

sodium, potassium and phosphorus) were estimated by following the method of AOAC (1999) using 

spectrophotometer. This experiment was repeated during the four growing seasons. 

 

Estimation of nitrogen: 

Nitrogen element was estimated in four random leaves from each of control and infested plant varieties by 

following the method of Naguib (1969), using spectrophotometer. The experiment was repeated during the four 

growing seasons. 

 

Statistical analysis: 

The data were subjected to statistical analysis according to Watson & Croft (1993). 

 

3. Results: 

The analysis of variance (Anova) proved that the experimental factors showed highly significant 

differences in the mean percentage of elements due to differences of elements, plant varieties, seasons and 

infestation with the whitefly B. tabaci. Table (1) demonstrates that the mean percentage of elements in the six 

plant varieties of control and infested plants with B.tabaci in each of the four seasons, where it shows that 

control plants (1.418) were significantly higher than the infested plants (1.335). In all seasons cantaloupe did 

not show any significant differences between control and infested plants, except in autumn where the infested 

plants (1.090) were significantly less than control plants (1.267). As for cucumber, control plants in all seasons 

were significantly higher than the infested ones. In zucchini, it was found that in all seasons the infested plants 

were not significantly different from control, except for spring, where control plants (1.339) were significantly 

higher than the infested (1.239). For eggplant, all control plants were significantly higher than the infested 

plants in all seasons. In tomato, the mean percentage of elements during winter and spring were not 

significantly different in each of control and infested plants, but in autumn and summer, control plants were 

significantly higher than the infested plants. Finally, in sweet pepper, there were no significant differences 

between control and infested plants in all different seasons. 

 

From table (1) it was found that the highest mean percentage of elements was in tomato in summer ( 1.684) 

which was more significantly than eggplant (1.595) and sweet pepper (1.549) in the same season, but sweet 

pepper did not differ significantly from each of  tomato in winter (1.513) , cucumber in summer (1.513) and 

cantaloupe in spring (1.507) which they did not differ significantly from cantaloupe in winter (1.488), which 

was more significantly than zucchini in each of summer (1.408), autumn (1.390) and winter (1.372) and tomato 

in spring (1.365). Each of zucchini in autumn and winter, tomato in spring were not differ significantly from 

each other and from each of cantaloupe in summer (1.338), cucumber in winter (1.350) and sweet pepper in 

autumn (1.353) , and in turn they did not differ significantly from zucchini in winter (1.372), tomato in spring 

and sweet pepper in winter, followed by both eggplant in winter (1.298) and spring (1.296) which they did not 

differ significantly from cantaloupe in summer, cucumber in winter and sweet pepper in winter, then each of 

zucchini in spring (1.289) , eggplant in autumn, winter and spring, and sweet pepper in winter and spring, then 

both of cucumber in autumn (1.253) and spring (1.265) which they did not differ significantly from zucchini, 

and sweet pepper in spring. The least significant plants in the mean percentage of elements were each of 

cantaloupe (1.179) and tomato (1.157) in autumn. 
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Table 1: Mean percentage of elements in control and infested plant leaves with B.tabaci in each of four seasons. 

Plant varieties Seasons Infestation  

Means Control Infested 

Cantaloupe Autumn 1.267GHa 1.090 Lb 1.179 K 

Winter 1.485Da 1.490 BCa 1.488 D 

Spring 1.565Ca 1.450 CDa 1.507 CD 

Summur 1.375EF a 1.300  FGHI a 1.338FGH 

Cucumber Autumn 1.308 GH a 1.198 Kb 1.253J 

Winter 1.422Da 1.278  GHIJ b 1.350FGH 

Spring 1.315Ga 1.215 Kb 1.265 J 

Summur 1.558Ca 1.467BCD b 1.513CD 

Zucchini Autumn 1.416Da 1.363 EFa 1.390 EF 

Winter 1.399EF a 1.345  EFG a 1.372EFG 

Spring 1.339EFa 1.239   IJKb 1.289 I J 

Summur 1.420Da 1.397 DEa 1.408 E 

Eggplant Autumn 1.325FGa 1.228 JKb 1.276I J 

Winter 1.340Ea 1.255 HIJb 1.298   HIJ 

Spring 1.346Ea 1.245HIb 1.2956 HI 

Summur 1.647Ba 1.542 Bb 1.595   B 

Tomato Autumn 1.228Ha 1.086  Lb 1.157K 

Winter 1.540Ca 1.485 BC  a 1.513 CD 

Spring 1.393EFa 1.336  EFG a 1.365 EFG 

Summur 1.733Aa 1.635Ab 1.684A 

Sweet pepper Autumn 1.390EFa 1.316 FGHa 1.353FG 

Winter 1.339EFGa 1.312  FGHI a 1.325 GHI 

Spring 1.303GHa 1.248HIJa 1.275I J 

Summur 1.575BC a 1.524 Ba 1.549BC 

Means 1.418a 1.335b 1.377 

Different letters mean that there are significant difference between the mean value 
 Capital  letters are present in the vertical comparison      Small letters are present in the horizontal comparison 

 

Table (2) demonstrated a comparison between the different seasons for each of control and infested plants 

in their content of elements, where it was found that the highest percentage of elements was for nitrogen in 

control plants (2.935), which was significantly higher than infested plants (2.726), followed by calcium in 

control plants (2.017), then the infested plants (1.951) which in turn was significantly higher than magnesium 

and potassium in control plants (1.455 and 1.416), followed by the mean percentage of magnesium in control 

plants (1.370), then potassium in infested plants(1.333), followed by phosphorus in control (0.458) then infested 

plants (0.385). But, sodium was the least percentage of elements in each of control and infested plants (0.257 

and 0.216). 

From table (2) it was found that control plants were always significantly higher than infested plants in the 

mean percentage of elements, except for sodium which were not differ significantly in each of control and 

infested plants. Also, it showed that the four seasons varied significantly from each other in the mean percentage 

of the elements and they were in a descending order; summer (1.514), winter (1.391), spring (1.333) then 

autumn (1.268). 

Table (3) shows that the mean percentage of each element in control and infested six plant varieties.   It  

was found  that  there was significant  gradual descending  in  the mean percentage of calcium in control and 

infested plants, where cantaloupe (2.183 & 2.093) did not differ significantly from tomato (2.113 & 2.062 ) and 

more significantly than zucchini (2.039 &1.968 ) which did not differ from tomato, and significantly higher than 

each of cucumber (2.008 & 1.942 ) and sweet peppers (1.933 & 1.914), which in turn, significantly higher than 

eggplant (1.824 & 1.726 ). In phosphorus there was not any significant difference between control and infested 

plants with the whitefly B. tabaci. For magnesium, the sweet pepper in control and infested plants (1.564 & 

1.515) was significantly the highest, and did not differ significantly from tomato (1.479 & 1.401), which did not 

differ significantly from each of cucumber (1.466 & 1.365), zucchini (1.424 & 1.375) , control cantaloupe 

(1.410), and eggplant (1.390) , which in turn, significantly higher than each of infested cantaloupe (1.296) and 

eggplant (1.269). For sodium, the mean percentage in each of control cantaloupe and tomato (0.316 & 0.338) 

were significantly the highest, and did  not differ significantly from the infested ones (0.271 & 0.294), followed 

by each of control zucchini (0.181), eggplant (0.233) and sweet peppers (0.236 ), the infested cucumber (0.243), 

tomato (0.294) and sweet peppers (0.214), which in turn significantly higher than control cucumber (0.186), and 

infested zucchini (0.155), eggplant (0.176) which they did not differ significantly from infested sweet pepper. 

The potassium element was the highest in each of control eggplant (1.637), tomato (1.583) and the infested 

tomato (1.511), followed by the control and infested zucchini (1.476, 1.352) and each of infested eggplant 

(1.352) and sweet peppers (1.374) which they did not differ from each other and they all significantly higher 

than infested cucumber (1.174), and they in turn higher than each of control and infested cantaloupe (1.213, 

1.146). The least significant plants in the mean percentage of potassium was control cucumber (1.196) and 

sweet pepper (1.386) which did not differ significantly from control cantaloupe. Nitrogen was found in a 
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gradual descending in control and infested plants, started with each of control and infested cantaloupe (3.040 & 

2.776), cucumber (3.041 & 2.709), , eggplant (3.037 & 2.787) and infested sweet pepper (2.763), they were all 

significantly higher than control and infested tomato (2.886 & 2.674), control sweet pepper (2.864) and infested 

zucchini (2.646), but control zucchini was the least significant (2.74). Also, table (3) showed that, whether the 

plants were control or infested with B. tabaci, the mean percentage of elements was significantly higher in 

tomato (1.430) followed by both cantaloupe (1.378) and sweet peppers (1.376), which they did not differ 

significantly from eggplant (1.366) and zucchini (1.365), but cucumber (1.345) was the least percentage of 

elements. 

 
Table 2: Mean percentage of different elements in control and infested plant leaves with B .tabaci  through each of four seasons. 

Elements Infestation Seasons Means 

Autumn Winter Spring Summer 

Ca Control 1.687 C c 2.186 Cb 1.751 C c 2.443 Ca 2.017 C 

Infested 1.624 Bc 2.145 Db 1.649 Dc 2.384 Da 1.951  D 

Mg Control 1.477 Eab 1.412 Ebc 1.544   Ea 1.390 cG 1.455E 

Infested 1.377 Fab 1.344 Fb 1.430 Fa 1.329  Hb 1.370  F 

Na Control 0.247 kb 0.312 Ia 0.203 Kb 0.268 Kab 0.257 I 

Infested 0.188 Ia 0.283 IJa 0.166 Ia 0.228 Ia 0.216   I 

K Control 1.147  Gc 1.299 Gb 1.329 Gb 1.890 Ea 1.416   E 

Infested 1.086 Hc 1.260 Hb 1.135 Hc 1.850 Fa 1.333   F 

N Control 2.964 A a 3.000 A a 2.824 Ab 2.952 A a 2.935   A 

Infested 2.656 B b 2.830 Ba 2.655 B b 2.763 Ba 2.726  B 

P Control 0.414 Ib 0.345 Ib 0.705 Ia 0.366 Ib 0.458   G 

Infested 0.351  Jb 0.274 Jc 0.603 Ja 0.312 Jbc 0.385  H 

Means 1.268 d 1.391 b 1.333 c 1.514 a  

Different letters mean that there are significant difference between the mean value  
Capital  letters are present in the vertical comparison           Small letters are present in the horizontal comparison 

 

Discussion: 

Results of this study had proved that there were significant differences in the mean percentage of elements 

in the six plant varieties, and they are in a descending order, tomato followed by sweet pepper and cantaloupe 

which they do not differ significantly from zucchini and eggplant, which in turn they do not differ significantly 

from cucumber. These differences are as a result of the differences in physiological characteristics of the plants 

which due to genetic factors, as well as in their sensitivity to B. tabaci infestation. 

 
Table 3: Mean percentage of different elements in control and infested plant leaves with B.tabaci. 

Elements Infestation 
Plants 

Means 
Cantaloupe Cucumber Zucchini Eggplant tomato Sweet pepper 

Ca 
Control 2.183 Ca 2.008 C c 2.039 Cb 1.824 Bd 2.113 Cab 1.933 C c 2.017   C 

Infested 2.093 Ca 1.942 Dc 1.968 Dbc 1.726 Cd 2.062 Cab 1.914 C c 1.951  D 

Mg 
Control 1.410 Db 1.466 DEb 1.424 EFb 1.390 Db 1.479 DEab 1.564 Da 1.455  E 

Infested 1.296 Ecd 1.365 Fbc 1.375 Fbc 1.269 Ed 1.401 Eab 1.515 Da 1.370   F 

Na 
Control 0.316 Ha 0.186 Kc 0.181 Hb 0.233 Gb 0.338 Ga 0.236 Hbg 0.257  I 

Infested 0.271 Iab 0.243 Kb 0.155 Hc 0.176 Gc 0.294 Gab 0.214 Hbc 0.216  I 

K 
Control 1.213 Ede 1.196 Ge 1.476 Eb 1.637 Ca 1.583 Dab 1.386 Ce 1.416 E 

Infested 1.146 Fd 1.174 Hc 1.352 DE b 1.352 DE b 1.511 Da 1.374 Eb 1.333  F 

N 
Control 3.040 A a 3.041 A a 2.74 Ac 3.037 A a 2.886 Ab 2.864 Ab 2.935 A 

Infested 2.776 Ba 2.709 Bab 2.646 B b 2.787 A a 2.674 Bb 2.763 Ba 2.726   B 

P 
Control 0.424 Ga 0.452 Ia 0.500 Ga 0.499 Fa 0.441 Fa 0.429 Fa 0.458   G 

Infested 0.370 GHab 0.361 Jab 0.426 Gab 0.462 Fa 0.372FGab 0.318 Gb 0.385   H 

Means 1.378 b 1.378 b 1.345 c 1.365 bc 1.366 bc 1.430 a 1.376 b 1.37652 

 
Different letters mean that there are significant difference between the mean value  
Capital  letters are present in the vertical comparison         Small letters are present in the horizontal comparison 

 

Chemical analysis had shown that there was a gradual in the significance of the different elements in all 

control and infested plants, they were in descending order started with nitrogen, calcium, magnesium, 

potassium, phosphorus, and finally sodium. That means nitrogen was the most significant element, but sodium 

was the least significant in the mean percentage, also there was no significant difference between control and 

infested plants in the percentage of sodium. These results corroborated with Al-Shareef (2003), where she 

proved that in the leaves of three tomato varieties (Ginan, Chico III and Super marmand) which were control 

and infested with B. tabaci there was a gradual in the significance of elements started with nitrogen, calcium, 

potassium, magnesium, sodium, and finally phosphorus. Miller & Heichel (2003), had proved that the most 

important vital functions of phosphorus and nitrogen was storing energy and transferring it in the plant with the 

enzymes reactions 

The results of recent study proved that feeding of B. tabaci from the leaves of six plant varieties led to a 
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disruption in the amount of elements which have a role in plant vitality. Therefore, it was found that the infested 

leaves were the least significant than control leaves in the mean percentage of the elements, so this proves that 

whitefly B. tabaci  ingest nutrients during absorption of the plant sap, this results agreement with both Husain & 

Trehan (1936), who found that the leaves of cotton plant had high nitrogen content, which led to attract B. 

tabaci to the plant, that caused a decrease in the percentage of nitrogen in the leaves, and disruption for protein 

and amino acids. Lin et al. (1999), also confirmed that whitefly B.tabaci increased on the leaves whic had high 

concentration of nitrogen. Also, Mittler (1957) agreed with the results of this study who mentioned that  aphid 

Tuberolachnus salignus absorbed nitrogen from the plant sap in the form of free amino acids and amides, and it 

took a greater amount of plant sap during the leaves growth. Ilyas et al. (1991) also confirmed that there was a 

positive correlation between B.tabaci population density on cotton plant and the amount of nitrogen in the plant 

sap. Jauset et al. (2000) stated that the population density of whitefly on tomato plant which was treated with 

high concentrations of nitrogen showed a high rate of B.tabaci growth. As well as Leite et al. (2002b) proved 

that there was a positive correlation between the levels of nitrogen and potassium in the leaves of eggplant and 

the population density of whitefly. Bi et al. (2003) had recorded an opposite of previous results, he mentioned 

that there was no correlation between the level of nitrogen in cotton plant and the population density of 

whitefly. Leite  et al. (2006) also mentioned that there was no correlation between nitrogen and potassium  in the 

leaf of cabbage plant, and the population density of whitefly. Whereas, Al-Shareef (2003) proved that there was 

an inverse relationship between the percentage of phosphorus in tomato plant and density of B.tabaci. 

However, due to absorption of plant sap by B.tabaci, these elements decreases and thus affect the vitality of 

the plant. Hong & Rumei (1993) had proved that there was several elements in the honeydew of the whitefly T. 

vaporariorum which was reared on the cucumber, including potassium, sodium, sulfur, and phosphorus, which 

indicates that these elements have been absorbed within cell sap. 

 

REFERENCES 

 

Al-Shareef, L.A., 2003. Population dynamics and study of bioactivity of neem seeds extract on the whitefly 

Bemisia tabaci (Gennadius) (Homoptera:Aleyrodidae) infesting tomato plant in Jeddah. Girls Collage of 

Education. Ministry of education. Jeddah, pp: 540. 

AOAC, 1999. Official methods of analysis. Association of official analytical chemists. Washington. D.C. 

USA. 

Bi, J.L., N.C. Toscano and M.A. Madore, 2003. Effect of Urea Fertilizer Application on Soluble Protein 

and Free Amino Acid Content of Cotton Petioles in Relation to  Silverleaf Whitefly(Bemisia argentifolii) 

Populations , Journal of Chemical Ecology, 29(3): 747-761. 

Brown, J.K. and J.B ird, 1992. Whitefly - transmitted geminiviruses and associated disorders in the 

American and the Caribbean Basin, Plant Dis., 76: 220-225. 

Byrne, F.J., S. Castle, N. Prabhaker and N.C. Toscano, 2003. Biochemical study of resistance to 

imidacloprid in biotype Bemisia tabaci from Gutimala, Pest Monagement Science., 59(3): 342-352. 

Chu, C.C., E. Barnes, E.T. Natwick, T.Y. Chen, D. Ritter and T.J. Henneberry, 2007. Trap catches of the 

sweetpotato whitefly (Homoptera:Aleyrodidae) in the Imperial Valley, California, from 1996 to 2002, Insect 

Science, 14(2): 165-170. 

Dhanapala, M.G., 2003. Oviposition hosts of the whitefly Bemisia tabaci and its parasitoids, SESSION II: 

Ecology of Bemisia 3rd  international Bemisia Workshop Barcelona 17-20 March, p: 42. 

Hendrix, D.L. and Y. Wei, 1992. Detection and elimination of honey dew excreted by the sweet potato 

whitefly feeding upon cotton, In Proc. Beltwide Cotton Conf. Nashville, TN. Natl. Cotton Council of America, 

Memphis, TN. pp: 671-673. 

Hong, L. and X. Rumei, 1993. Studies on honeydew excretion by greenhouse whitefly, Trialeurodes 

vaporariorum (Westw.) on its host plant, Cucumis sativus, J. Appl. Ent.,115: 43-51. 

Husain, M.A., A.N. Puri and K.N. Trehan, 1936. Cell sap acidity and the incidence of whitefly (Bemisia 

gossypiperda) on cottons, Current Science, 4: 486-487. 

Ilyas, M., S.N. Puri and N.B. Rote, 1991. Effect of some morphophysiological characters of leaf on 

incidence of cotton whitefly, Journal of Maharashtra Agriculture Universities, 16(3): 386-388. 

Jauset, A.M., M.J. Sarasúa, J. Avilla and R. Albajes, 2000. Effect of nitrogen fertilization level applied to 

tomato on the greenhouse whitefly, Crop Protection, 19: 225-261. 

Jones, D.R., 2003. Plant viruses transmitted by whiteflies, European Journal of plant pathology, 109(3): 

195-219. 

Joyce, R.J.V., 1958. Effect of the cotton plant in the Sudan Gezira on certain leaf feeding insects pests, 

Nature, 182: 1463-1464. 

Leite, G.L.D., M. Picanço, M.D. Zanuncio, M.D. Moreira and P.R. Pereira, 2002b. Factors affecting attack 

rate of whitefly on Solanum gilo, Pesq. Agropec. bras. Brasilia, 37(7): 1033-1037. 

Leite, G.L.D., M. Picanço, G.N. Jham and M.D. Moreira, 2004. Scientific communication natural factors 



Aust. J. Basic & Appl. Sci., 5(12): 3366-3371, 2011 

 

influencing whitefly attack in tomato, Arq. Inst. Biol., São Paulo., 71(2): 245-248. 

Leite, G.L.D., M. Picanço, G.N. Jham and M.D. Moreira, 2006. Whitefly, aphids and thrips attack on 

cabbage, Pesq. Agropec. bras., Brasilia, 41(10): 1469-1475. 

Lin, T.B., A. Schwartz and Y. Saranga, 1999. Photosynthesis and productivity of cotton under silverleaf 

whitefly strees,  Crop. Sci., 39: 174-184. 

Mansour, A . and A. AL-Mousa, 1990. Tomato yellow leaf curl : host range and virus- vector relationship, 

Hort. Science, 25(12): 1618-1620. 

Miller, D.A. and G.H. Heichel, 2003. Forage fertilization and nutrients management. In RF Barns; DA 

Miller and CJ Nelson. Forages in introduction to grass land agriculture. Sixth edition, 1.  Iowa state  university 

press.  A Blackwell Publishing  company.  pp: 271. 

Mittler, T.M., 1957. Studies on the feeding nutrition of Tuberolachnus salignus (Gmelin) (Homoptera: 

Aphididae). I. The uptake of phloem sap, J. Exp. Biol., pp: 334-341. 

Naguib, M.I., 1969. on the colorimetry of nitrogen compounds of plant tissue, Bull. Fac. Sci., Cairo Univ., 

43: 1-5. 

Naranjo, S.E., P.C. Ellsworth and L. Cañas, 2003. Population dynamics, sampling and damage of Bemisia 

tabaci in agricultural systems SESSION II: Ecology of Bemisia 3rd 
 
international Bemisia Workshop, Barcelona 

17-20 March, p: 38. 

Toscano, N., T. Henneberry and S. Castle, 1994. Population dynamics and pest status of silverleaf whitefly 

in the USA,  Arab J. PI. Prot., 12(2): 137-142. 

Watson, B. and H. Croft, 1993. Statistical for management and economics. Allyn and Bacon printed in 

USA. 

 

 


