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ABSTRACT

The aim of this work was to construct life tableBeimisia tabac{Gen.) A and B (silverleaf whitefly B. argentifoli
Bellows and Perring) biotype (Hem.: Aleyrodidae) o host plants; cotton,Gossypium hirsutuni.) and
rapeseed, Brassica napuk.). Experiments were conducted in a growth chamoineler 24 + 2°C, 55£3%RH and
16:8 (L:D) h photoperiod on caged plants of cott@n hirsutumL. (Varamin76 variety) and rapeseds. napusl.
(global variety. The intrinsic rate of natural irgase (f), net reproductive rate gRand mean generation time (T)
for B. tabaciA biotype was 0.1010 females per female per d&y0¥5 females per female and 30.079 day (d) on
cotton; 0.1286, 30.6760 and 26.77 d on rapeseed; fan B biotype B. argentifoli) those above respective
parameters averaged 0.1033, 27.8426 and 32.74 cbtion and 0.1750, 40.75 and 21.27 d on rapeseleel tdtal
survival of A and B biotype from the egg to adultomtton was 22.08 and 22.25, respectively. Theltseshowed
significant differences between the two biotypaedaon either host plant for gross reproductiveerdGRR), net
reproductive rate (Ror NRR), intrinsic rates of increase.Jr finite rate of increasel}, doubling time (DT) and
mean generation times JT To obtain a better understanding of the biologfy these biotypes, Stable age
distribution (G) and some other aspects of life history relatedhtsir hosts were also studied. Based upon the
results, both biotypes showed a greater reproductiapacity on rapeseed than on cotton. Thus, ragzksas more
suitable host than cotton for two biotypes and Wés an important factor in host plant selectiondptimizing the
control strategies of these major pests.
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INTRODUCTION argentifolii is a separated species or a straiiB.of
tabaci (Brown et al. 1995; Calvitti and Remotti
The silverleaf whitefly, Bemisia argentifoli 1998, Dinsdale et al. 2010). Following the
Bellows and Perring (Bellows et al. 1994), whichdescription of the B biotype searching for and
was called B-biotype oB. tabaci (Gennadius) describingB. tabacibiotypes became something of
(Hemiptera: Aleyrodidae) (Byrne and Miller 1990) a cottage industry, with somewhere between 33
and cotton whiteflyB. tabaci(Genn.) are extreme and 38 having been described to-date (Xu et al.
economic pests for many crops in the world®2010; Dinsdale et al. 2010). The evidence for
(Rosell et al. 1997; Oliveira et al. 2001; Perringspecies status withiB. tabacicomplex has been
2001; Musa and Ren 2005; Kakimoto et al. 2007)olstered by Dinsdale et al. (2010) using a DNA
However, there is some doubt wheth&. barcoding method. De Barro et al. (2011) have
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reported that Bemisia tabaci has long been biological attributes and potential as a basis for
considered a complex of 11 well-defined high-sound pest management strategies.

level groups containing at least 24

morphologically indistinguishable species.

The economical losses is caused by the whiteflidd ATERIALSAND METHODS

directly by sucking the plant sap (Musa and Re . .
2005), or indirectly through the transmission Of%xperlmental plant and insect

. : . The seedlings of cottonG( hirsutumL variety,
plant viruses (Rubinstein et.d1999; Jones 2003). Varamine 7g) and rapese(eB. (napusL. varietyy

In addition both adults and nymphs —excrete lobal) were planted in flower pot. Plants were
honeydew, which can promote the growth of soot rown in a chamber at 25°C with 16:8 h (L: D)

moulds, which affect the market price of the : : .
product, and reduce plant photosynthesis an|ahotoper|od. The colonies 8f tabaciA and B B.

effectiveness of insecticides (Gerling et al. 1980argent|fql||) p|otype were 'collected from the
Palumbo et al. 2000). totton fields in seven provinces (Fars, Golestan,

Main factors of regulating the whiteflies biology Kerman, Markazi, Qom, Semnan and Tehran) in

and obulation dvnamics are tem eraturéran' The purity of' adult population of the spegies
(Enkeg%aed 1003 Cul 6t al. 2008; Guo ot alVas Checked using the RAPD-PCR technique
2012), host plant suitability (Yano 2003: (Samih et al. 2006; Samih et al. 2007). The

Kakimoto et al. 2007), natural enemies (Liu anthitefIies were selected from a continuous stock
Stansly 1998" Head}ick et al1999: Nava- colonies, which were maintained under controlled

.__ conditions in environment growth chamber at 24 +
Camberos et ak001) and management practice : ) o
(Musa and Ren 200%). However?chemiczl contra °C with 65 + 3% rela_tlve humidity and 16:8 h (L:
approaches are still valuable integrated pe gttgrr} C(;t;zn Ergcgsgggyp?orwafhrf:redeﬁgrgt%?]s
management (IPM) tools that help to maintain of tel d P d in th generati i
improve crop yield. Chemical control of adult ang>cparately and were used In the experiments.

immature stages is difficult, because they Iivegvera”’ four - treatments were prepared as

underside of the leaves, have high reproductiv pllowing: 1- B biotype reared on rapeseed 2- B

rate and feed on wide range of hosts (Mound an otype reared on cotton 3- A biotype reared on
Halsey 1978). rapeseed 4- A biotype reared on cotton.

Cotton and rapeseed are widely cultivated in Ira%evelopment and survival of immature

as a Supplementary source of fiber and oil. The¥he experimental design followed the approach of
O\/ang and Tsai (1996). To assess the development

nutrition. The B. tabaciand B. argentifolii were - - - -
. . : .~ ~. and survival of immature, 50 pairs of whitefly
first reported in cotton fields of Iran by Kiriukii adults were aspirated from the rearing stock

(1947) and Samih et al. (2006), respectively. Thesg lony into a Plexiglas’s cage (25 x 60 cm). After

two biotypes are also common pests of cotton an h, the whitefly adults were removed. The

rapeseed in Iran, which cause serious damagﬁj .
: . mber of eggs was 50 eggs per plant and biotype.
(Samih and lzadi 2006). Also, both of them area minimumggf four repl?c%tigns Iowas used p)él?

key pests on greerjhouse plants. . reatment (in totab 200 eggs per treatment) and
The selection of simple demographic models Suchach replication was formed by one plant

as t||fe tlabl;esb_plr ovides thel tr_nost dcomp_r ehens'(\]llﬁollowing eclosion, after crawlers settled down on
portrayal of biology, population dynamics, anty,, o4y surface, each first instar nymph was

5““’""’?‘!'. development, 'and reF)rOduc?tlonencircled with a felt tip pen and numbered by
capabilities of a population under various . i1 microscope  Dino  (connectable  to
conditions that can be used subsequently as a tor%) tebook). Development and survival were

in designing of pest management strategies (Musr%corded at 24 h intervals. When the whitefly

f”‘”d ?ent 2???5)6 Th? am tOf ﬂ:jls SIUdg V\{as t?ﬁeached the red-eyed pupa stage, the leaves were
Investigate he development and reproauction Qe sheq from the plant and were placed in plastic

cotton and silverleaf Whltgflles on the two hostCages (13 x 10 x 3 cm), which were covered with
plants, cotton @Gossypium  hirsutum L.

Malvaceae)) and rapeseedréssica napusL fine mesh cloth for ventilation. Experiments were
(Malv ) P dssi PusL. conducted in a growth chamber under 24 + 2°C, 55

(Brassicaceae)) in order to understand it§_r 3 9% RH and 16:8 (L: D)h photoperiod. The
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percentages of survival, sex ratio and._In(Ro); poubling time, (DT) (day), T =2
developmental time were calculated by Excel an r

. o = age of first reproductiorfi= age of last reproductions= last possible day of life;
?:?]?(!;};_deod ILbyUSuAS;ng Of SPSS 16 (SPSS InC;<'= age in days; Ix = survivorship at the corresponding timxe= number of female

according to sex ratio laid per female per day

Lifetable and demographic parameters ,
The newly emerged whitefly adults from theThe means and standard errors of the life table

cohort population were separated according to seRarameters were estimated by using the jackknife
Each pair of whitefly (female and male) wasmethod. For the statistical analysis, each mean

placed in an individual rearing plastic cage (13 walue was shown with its standard error (+ SI_EM).
10 x 3 cm) containing treated leaf. Sixteen cagekhe €ffect of host plant on developmental time,
were used for each treatment and repeated for folfProduction period and adult longevity were
times. Every 24 h, female were transferred to gnalyzed with two-way ANOVA, in which there

new leaf and the laid eggs were counted under ‘¥ere two factors: whl_teflles _and plqnts, each with
stereomicroscope. Daily observations werdWo levels (A and B biotype in the first, and caito

recorded until the death of all the females@"d rapeseed in the second). If significance

Numbers of newly laid eggs and the life span oflifferences were detected, m_ultip_le com_parisons
the female adults were recorded daily to calculat¥€’® made using the least significant difference
the fecundity and longevity, respectively. Female$est (LSD) procedure P( < 0.05). Statistical
that died within the first 24 h of experiment or@nalysis was carried out using SPSS 16 software.
those produced no eggs, were excluded from tHgifferences in B Tc, 4, dt and g values were
analysis. The bioassay plants were kept in thiested for the significance by estimating the

same experimental conditions as described abovevariances through the jackknife procedure (Meyer
et al. 1986, Maia et al. 2000). The jackknife

Lifetableanalysis procedure was used to estimate the variance,for r
The stable population model of Lotka and the other population parameters (Meyer et al.
O iy _ ) o 1986). Algorithms for jackknife estimating of the
>e 7lymy =1 is a basic quantitative meansmeans and variances were described only for r
x=0 . _ _ Similar procedures were used for the other

for describing the population dynamics. The bas'%arameters (R T. A, and DT). Square root
assumptions of this demographic model are thgansformed of data was analyzed by SPSS 16
stability of birth and mortality rates, lack of software. Demographic parameters were subjected
immigration and considering of only one sexto two-way analysis of variance, followed by LSD

(female). The survival at the corresponding timenytiple and Duncan’s range tegt%£ 0.05).
(Ix) and the number of female eggs laid per female

per day according to sex ratio ,jnfor each age

interval (X) per day was the basic values oRESULTS

demographic parameters. From the fertility and

survival schedules, population growth parameter# this study, B and A biotypeompleted their
were calculated using the following formula asdevelopment and produced offspring on cotton and
suggested by Carey (1993), according to th&peseed.

method of Birch (1948) and Lin (1964). Development time and longevity

Intrinsic rate of increase (r) (1tE e™l,m =1; Developmental time of different immature stages
x=0 and adult longevity of B and A biotype on cotton

Finite rate of increasé.( (per day)=A =e'; Net are presented in Table 1. Evidently, there were no

reproductive rate (NRR) (eggs per fema|e);:significant differences for both the biotypes
between developmental time for the immature

B
R, = Z|me ; Mean generation time, (T) (day),= stages (pre-adult duration) on the cotton according
x=o to ANOVA. The egg-stage of both B and A
biotype took 10.75 and 10.58 days, respectively at
24°C. In both biotype, developmental period of the
settled ¥ instars was on average 4 - 5 days that for
the 2 and & instars was 2 days, and for th® 4

Braz. Arch. Biol. Technol. v.57 n.3: pp. 309-316ayWUune 2014



312 Samih, M. A. et al.

instars and pupal stage 1-2 days. Mean adutiotype. Similar results were found for immature

longevity of B and A biotype was 5.42 and 4.55stages and adult longevities, percentages of
days, respectively. Thus, A biotype had a shortegurvival, sex ratio of B and A biotype on rapeseed.

life cycle and longer adults' longevity than B

Table 1 - Development (in days) of BBEmisiaargentifoli) and A Bemisiatabac) biotype reared on cotton at
24°C. Numbers between brackets represent standard e

Egg 1¥instar 2"instar 3%instar 4" instar Pupae Total preadult Adult
Duration (day) (day) (day) (day) (day) (days) duration(day) longivity(day)
B biotype  10.75(0.62) 4.75(0.25) 2(0.0) 2(0.0) 1.5(0.28)1.5(0.28) 22.25(0.6) 5.42(0.55)

Abiotype  10.58(0.25) 4.25(0.25) 2(0.0) 2(0.0) 1.5(0.28).25(0.25) 22.08(0.22)  4.55(0.2)

Species

The results of total female eggs per female per ddyife table and demographic parameters

(Gross fecundity-g) are shown in Figure 1. The Results showed the significant difference between
maximum egg laid, its day of occurrence and théhe host plant per biotype for Gross Reproductive
end of oviposition period for B biotype females,Rate (GRR) (d.f. = 3F = 3719,p = 0.001). Net
which were collected from the rapeseed and cottoReproductive Rate @R (d.f. = 3, F = 2083, p=
were 5.64, 29.5 and 42.5; 1.93, 28.5 and 47.9.000), Intrinsic Rate of Increase,)r(jackknife
respectively. The maximum egg laid; its day ofestimate ofr,) (d.f .= 3,F = 82.86,p = 0.000),
occurrence and the end of oviposition period for A-inite Rate of Increase), (d.f .= 3,F = 85.38,p
biotype females, which were collected from the= 0.000), Doubling Time (DT) (d.f. = 3F =
rapeseed and cotton were 3.25, 28.5 and 38.83.59,p = 0.000) and Mean Generation Time (T)

2.83, 43.5 and 47.5, respectively. (df. = 3, F = 22.79,p = 0.000) at the 1%
probability level indicated that the host plantsi ha
6 1 .| T Bpeeeencoten a significant impact on biological performance of
5 ] Tv/‘l ——~—- Bhistpe onrapeseed | POth Studied whiteflies. As shown in Table 2, the
v, [T Avebeeenmressd | hopulations, which were reared on rapeseed had a

significant higher value for the intrinsic rate of

increase, finite rate of increase, gross reprodecti
rate and net reproductive rate than those, which
were reared on the cotton, This showed that
rapeseed was a more suitable host for the
development and reproduction of two biotype than
. . ‘ ‘ ‘ ‘ ‘ cotton. Furthermore, these life parameter values
0 fo 20 80 40 80 60 for B biotype fed on rapeseed were significantly

Age (days) higher than A biotypeBesides, doubling time and

Figure 1 - Mean of female eggs per female per daygeneration time for B biotype were the lowest with
(m,) when A and B biotype were reared on3.97 and 21.27 days, respectively in comparison

rapeseed and cotton with other populations.

Gross m:ternity(n‘k ) )

Table 2 - Means of population parameters of Be(misia argentifoliilandA biotype reared on rapeseed and cotton
(Numbers between brackets represent standard .error)

Variable B biotypereared B biotypereared A biotypereared A biotypereared
on rapeseed on cotton on rapeseed on cotton
Gross reproductive rate (GRR) 68.00(0.41)a 32.22 (0.2126)c 43.57(0.254)b 30.5(0.212)d

(eggs per female)

Net reproductive rate (R 40.75(0.256)a 27.84(0.196)c 30.47(0.127)b 18.41(0.2)d
(female/female/ generation)

Intrinsic rate of increase (r) (1/t) 0.175 (0.0027) 0.103(0.003)c 0.128(0.002)b 0.101(0.005)c
Finite rate of increase.) (day) 1.1910.003)a 1.109(0.0037)c 1.137(0.003)b 1.106(0.0061)c
Doubling Time (DT) (day) 3.97(0.062)c 6.81 (.22)a  5.42(0.11)b 7.14(0.35)a
Mean generation time (T) (day) 21.27(0.36)c 32.74 (1.12)a  26.77(0.6)b 30.07(1.59)a
Similar letters in rows indicate no significantfdience at the level of 5% according to LSD and daum's test.
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The means of stable age distribution,)(Gin 0.012 for A biotype, respectively when both
different age classes; egg stage, settfeithdtars, biotype were reared on cotton. Proportions for pre-
2" instars, & instars, & instars and pupa) were imaginal period and adult periods were 0.93 and
0.65, 0.14, 0.048, 0.038, 0.03 and 0.022 for B®.07 for B biotype; 0.91 and 0.082 for cotton
biotype and 0.58, 0.15, 0.055, 0.05, 0.042 andhitefly, respectively (Table 3).

Table 3 - Stable age distribution coeficients (Cx) of B abiotype ofBemisiatabacireared on cotton at 24°C.

Species Incubation  jsingar 2™ingtar 3instar 4" ingtar Pupae Preimaginal =, ¢
period period
B biotype 0.65 0.14 0.048 0.038 0.03 0.022 0.93 70.0
A biotype 0.58 0.15 0.055 0.05 0.042 0.012 0.91 8D.0
DISCUSSION sweet pepper (21.5 d) at 26°C (Muniz and

Nombela 2001). The fecundity of B biotypsared
Pest species of insects are notoriously prone tn rapeseed (68 eggs) was higher than on cotton
escape the tools deployed in the manageme(®1.2 eggs) (Bethke et al. 1991) and less than on
efforts against them. This is particularly true inpoinsettia (85.0 eggs) (Bethke et al. 1991), tobacc
herbivorous insects (Downie 2010). When &72.3 eggs) (Enkegaard 1993) at about 25°C, and
previously successful tactic fails, the insecon alfalfa, broccoli, cantaloupe, cotton and
population apparently adapts to it and is ofterzucchini (40.6 - 70.6 eggs) at 27°C (Yee and
considered to be a new or distinct entity, and iFoscano 1996). This study demonstrated that the
given the non-formal category ‘biotype’. Thetype of host plant had a significant effect on the
entities falling under the umbrella term ‘biotype’ development, survival and reproduction of B and
are not consistent either within or between thé\ biotype. These findings generaly agreed with
biotypes and their underlying genetic compositiorother related studies about these whitefly biotype
and origins, while generally unknown, are likely(Coudriet et al. 1985; Bethke et al. 1991; Powell
heterogeneous within and variable between thand Bellows 1992a, b; Enkegaar 1993; Simmons
biotypes. In some cases, race or species may b894; Yee and Toscano 1996; Nava-Camberos et
more appropriate referents. Some examples @il. 2001).
applications of the concept in the context of hosEnkegaard (1993) recorded values gfx, T and
plant resistance are discussed. It is argued ligat tDT for the B strain oB. tabaci(= B. argentifoli)
term ‘biotype’ and its applications are overlyat 25° on poinsettia plants as 0.087, 1.091, 43.088
simplistic, confused, have not proved useful irand 7.94, respectively. These values were less than
current pest management and lack predictivthose found for B biotypeeared on cotton and
power for future management (Downie 2010). rapeseed in the current study. Based on the fact th
Samih and lzadi (2006) reported that the twalevelopmental rate and reproduction was mainly
whiteflies species showed significant difference omlependent on food quality, food quantity,
their gross fecundity and fertility rates and notemperature and kind of host plants, the high
significant difference on their gross hatch ra&g, n values of f, indicated susceptibility of a host plant
fecundity and fertility rates, mean age netto insect attacks and vice versa.
fecundity and fertility, eggs per female per day an Tsai and Wang (1996) compared the suitability of
fertile eggs per female per day. They believed thaggplant, cucumber, tomato, sweet potato and
oviposition range ofB. tabaci based on the garden bean for a Florida population &.
temperature, host, plants and insect biotype waagentifolii. They reported that the pest intrinsic
significantly variable and showed that the grossates of increase (r) on these hosts, was 0.192,
fecundity and fertility rates, gross hatch rated an0.153, 0.138, 0.134 and 0.12, respectively at 25°,
net fecundity and fertility rates were greater or80-90 % RH and a 14L10D h photoperiod though
rapeseed than on cotton. these values were higher than those that obtained
The developmental times of B bioty§22.28 d) in the present study forB argentifolii population
reared on cotton in this study were nearly equal toollected in Iran.
those reared on cotton (23.6 d) and poinsetti@ui et al. (2008) investigated the effects of heat
(23.2 d) at about 25°C (Bethke et al. 1991) and ashock on two whitefly speciesTeialeurodes
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vaporariorum (Westwood) andB. tabacibiotype of cultivated host plants such as tomato, squash,
B and showed the significance of heat shock imrnamental plants, poinsettia, cotton and rapeseed.
relation to dispersal, distribution and populationThe present results demonstrated that this pest
dynamics of the two whitefly species. Gou et alattack to rapeseed also occurred in the absence of
(2012) demonstrated the ability dB. tabaci main host same as cotton. Luo et al. (2008)
biotype B to survive long-term high-temperaturereported the developmental times between 20.8 to
stress, which were important for understanding it24.2 d and the intrinsic rate of natural increase
population distribution under global warming.(r,,) between 0.0844 to 0.1121 fBr argentifolii
Musa and Ren (2005) stated that thevhen it reared on six cotton cultivars at 27 + 1°C.
developmental period from the egg to adult varied his was closer to the present results (23.75 and
from 27.8 days on garden beans to 18.2 days dn1033, respectively). Also, Bethke et al. (1991)
soybeans. They also showed that the fecundity oéported that the developmental times Bf

B. tabacion soybean, cowpea and garden beaargentifolii reared on cotton and poinsettia were
were 160.85 + 19.04, 153.07 = 15.65 and 98 £3.6 and 23.2 days at about 25°C, which was very
13.02, respectively. The intrinsic rate of increaselose to the present report (23.75 d). This was 21.
(rm), finite rate of increasé.) and net reproductive d on sweet pepper at 26°C (Muniz and Nombela
rate (R) on soybeans were 0.1875, 1.2041 an@001).

82.15, respectively. Present study showed that Kakimoto et al. (2007) studied the developmental
biotype was less adapted to rapeseed and cottdime, intrinsic rate of natural increase,) net
than soybean in the study by Musa and Rereproductive rate Ry) and the mean life time
(2005). On the other hand, A biotype was highlyffecundity of B. argentifolii raised on four
adapted and showed the greater preference foommercial vegetables such as eggplant,
soybean than rapeseed and cotton. cucumber, sweet pepper and tomato at 25°C. They
Yang and Chi (2006) studied the life historyBf found the developmental time of pest as 21.8 d on
argentifolii on tomato based on the age-stage, twoeggplant, 22.4 d on cucumber, 22.7 d on sweet
sex life table at 15, 20, 25, 28, 30, and 35°C angeper and 25.6 d on tomato. In comparing with the
found its intrinsic rate of increase) @s 0.1469 at present work, this parameter on cotton and
25°C, which was different with the present resultslapeseed was shorter than on tomato while was
On the other hand, they mentioned that the medanger on other vegetables. They mentioned that
generation time ofB. argentifolii on tomato at the intrinsic rate of natural increase,)(and net
25°C was 28.4, which was closer to the meareproductive rate Ry) was 0.168 and 185.1 on
value of the present study. Alsg, of A biotype eggplant; 0.153 and 130.7 on cucumber; 0.143 and
decreased on both the hosts, whjlef B biotype 73.1 on sweet pepper; and 0.110 and 36.1 on
increased only when it was reared on rapeseed ataimato, respectively. In this study, thgof reared
decreased when reared on cotton. The receBt biotype was decreased on cotton when it was
results were similar to Yang and Chi (2006) wherrompared with the reared one on rapeseed while it
B. argentifoliiwas reared on tomato. The intrinsicwas higher than all these vegetables. Also, the
rate of natural increaser,j of B biotype B. mean life-time fecundity ofB. argentifolii on
argentifolii) and A biotype reared on cottoneggplant, cucumber, sweet pepper and tomato
(0.1033 and 0.1010, respectively) in this study wasere 221.3, 167.6, 92.3 and 62.9 eggs,
closed to Lin and Ren (2005) results on B biotypeespectively. In this study, the life-time fecundit

of B. tabaci reared on cotton rose hibiscusfor B biotype reared on rapeseed was higher than
(Hibiscus mutabilisL.) (0.1032) at 26 + 2°C, tomato while was lower than on the other
related humidity of 75 — 90 % and a photoperiodiegetables, but it was much lower on cotton and
of 14:10 h (L : D). They showed that, inrapeseed than all other plants for A biotype. The
comparison with tomato, cotton rose hibiscus andesults Kakimoto et al. (2007) in comparing with
cotton, rapeseed was the most suitable host platite present work showed that eggplant, cucumber
for B. argentifolit and sweet pepper were more suitable host plants
Calvitti and Remotti (1998) found that the intrimsi for B. argentifoliithan rapeseed and cotton.

rate of increase d8, argentifolii varied from 0.11 Liu and Stansly (1998) reported the intrinsic rate
on S. oleraceousto 0.004 for Euphorbia of increase (r) and finite rate of increaag ¢f B.
dendroides which meant thatB. argentifoli argentifolii reared onHibiscus rosa-sinensithat
established its colony on wild plants in the absencwere 0.105 and 1.22, respectively. Certainly, all
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values of f for B. argentifolii, which were Byrne DN, Miller WB. Carbohydrate and amino acid
recorded by Liu and Stansly (1998), Yang and Chi composition of phloem sap and honeydew produced
(2006), Kakimoto et al. (2007) Luo et al. (2008) %gBemlsm tabaci. J Insect Physidl990; 36 433-

and this work showed thad. rosa- sinensisand o .
Calvitti M, Remotti PC. Host preference and

cotton were _tphoorthhostr? ftOB' arﬁentlfolu ml ¢ performance ofBemisia argentifolii (Homoptera:
comparing with -otheér nhosts such as eggpiant, leyrodidae) on weeds in central Italfnviron

tomato, sweet potato, cucumber, garden bean an ntomol 1998: 27: 1350-1356.

rapeseed. Based on the present findings, th&arey JR.Applied demography for biologists with

fecundity of B biotype (68 eggs) reared on special emphasis on insects. New York: Oxford
rapeseed was higher than on cotton (51.2 eggs)University Press; 1993.

but it was lower than on poinsettia (85.0 eggs¥oudriet DL, Meyerdrik DE, Prabhaker N, Kishaba
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