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F A CT S H E ET S  OF  PE S T S O F  P H YT O S A N IT A RY  

S IG N IF IC A N CE  T O  KE N Y A  

4  

W h ite flie s:  Be misia tab ac i  (G en na diu s, 1 8 89 )  

Id e n tity 

 

P referred  S cien t if ic N am e :  B em is ia  tabac i (G ennad ius , 

1889 )  

P referred  C om m on  N am e:  tobacco  w h ite fly 

In tern ation al  C om m on N am es: cassava  w h ite fly ;  co tton  

w h ite f ly;  s ilve r  lea f  w h ite fly ;  sw eet  po tato  w h itef ly   

D escr ip t ion 

B . tabac i  adu lts  a re  abou t  1m m  long  and  s im ila r  to  the  

g lasshouse  w h ite fly  T ria leurodes  vaporario rum ) . T he  tw o  

spec ies a re d iff icul t  to  dis tingu ish in th e  f ield , but  d if fer  

s l ightly : T he  w ings  o f B . tabac i a re he ld tent -l ike above  the  body and  s ligh tly apa rt , so  tha t 

the  ye l low tinged  body  is  m ore  apparen t . A du lt  fem ales  tend  to  lay  eggs  random ly , e ithe r 

s ing ly  o r  in  sca tte red  groups , u sua lly  on  the  under -su rface  o f  leaves , w hereas  the  g lasshouse 

w h ite f ly  u sually  lay s  its  eggs  in  a  sem i-c irc le . H ow ever , on  sm oo the r  leaved  p lan ts , such  as 

F icus , B . tabac i  general ly  lay s  eggs  in  sem i -circle s . 

 

B em is ia  tabaci  h as  been repo rted  from  al l 

con tinents  excep t  A n ta rc t ica . B . tabac i  and  i ts 

b io types  a re  po lyphagous  and  now  a t tack  m any 

c rops . O ver  900  hos t  p lan ts  have  been  reco rded  fo r 

B . tabac i  and  i t  repo rted ly  transm its  111  v iru s 

spec ies . T he  genus  B em is ia  con tain s  37  spec ies 

and  is  thought  to  have  o rig inated  from  A sia 

(M ound  and  H a lsey , 1978) .  B . tabaci , b e ing 

poss ib ly  of  Ind ian  o r igin  (F ishpoo l  and  B urban , 

1994 ) , w as  desc r ibed  under  num erous  nam es 

be fo re  its  m orpho logica l  va r iab i li ty  w as 

recogn ised . T h ree d ist inct  groups  of  B . tabaci  h ave 

now  been  id en tif ied  u s ing m o lecu lar  techniques  

(F roh lich  and  B row n , 1994 ) . 

 

B em is ia  tabaci  is  bel ieved  to  be  a  species  com plex , w ith  a  num ber  of  recognised  b iotypes  and 

tw o  desc r ibed  ex tant  c ryp tic  spec ies . N ineteen  bio types  have  been  identif ied  based  on  non -

spec ific  e ste rase  band ing  pa tte rns  (b iotypes  A -T ) , and  the  tw o  desc ribed  species  a re  B em is ia 

tabac i  and  B em is ia  a rgentifo l ii  B e llow s  and  P erring  (B e llow s  e t  a l . 1994 ) . B . a rgen tifo li i 

ca rr ie s  the  com m on  nam e  o f  s i lver leaf  w h ite fly  o r  po in se tt ia  s tra in . T he  B  b io type  is  h igh ly 
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F ig .2: A dul t  g r een hou se w hi te fly  

 (Triale urodes vapo rariorum )  
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po lyphagous  and  alm ost  tw ice  as  fecund  as  p revious ly  reco rded s tra in s , and  has  been 

docum en ted  as  be ing  a  separate  species , B . a rgentifo li i  (B ellow s  e t  al ., 1994 ) . 

H osts/sp ec ies  a ffec ted 

B . ta bac i  is  high ly  polyphagous  at tacking  over  900  host  p lants . U n til  recen tly, B . tabac i  w as 

m a in ly know n  as  a pes t o f  f ield  c rops  in t ropica l and  sub - trop ical  countr ies , on  cassava , 

co t ton , sw ee t  po tatoes , tobacco  and  tom atoes . H ow ever , cu rren tly  B . tabac i  is  a  pest  o f  an  

ex trem ely  w ide  range  o f  host  p lan ts , and  the  num ber  o f  reco rded  hos ts  is  increasing . T hey  

inc lude  c rops  such  as  cot ton ,  soyabean , cassava , cucum ber , auberg ine , peppers , tom atoes ;  cu t 

f low ers  e spec ial ly  Solidago , h erb s  such  as  thym e  and  ro sem a ry  and  ornam enta l  plan ts  (e .g . 

P elargon ium  sp ., Im pa tiens  sp ., G erbera  sp . H ib iscus  sp ., and  B egon ia  sp ., A rum  spp ., 

B egon ia  sp ., C oleus  sp ., F usch ia  sp ., P elargon ium  sp ., P rim u la  sp ., V erbena  sp . and   

E uphorb ia  spp . (e .g . poin se tt ias ) . 

G row th  s tages  affected 

F low ering  s tage , S eed ling  s tage  and  V ege tat ive  grow ing  s tage 

B io logy  an d  E co logy 

W hite fl ie s  have  an  inte rest ing b io logy (cal led a rrhenotoky )  in  w h ich  fem ales can  lay  eg gs 

tha t  have  not  been  fe rt il ised  and  these  eggs  w il l  re su lt  in  m a le  o ffsp ring . F e r ti lised  eggs  w il l 

re su lt  in fem ale  offspr ing . E ach fem ale can  p roduce  as m any  as  200  eggs  in he r  l i fe tim e . I t 

takes  30 -40  days  to  develop  f rom  egg  to  adu lt , depend ing  on  the  tem peratu re  (C A B I, 2016 ) .  

 

E ggs , depos i ted  on  the  unders ide  o f  leaves , (N o te:  c ircu lar  egg  depos i tion  fo r  B em isia  is  rare ) 

a re  t iny , ova l -shaped , abou t  0 .25m m  in  d iam ete r  and  s tand  ve rt ical ly  on  the  lea f  su rface . 

N ew ly  la id  eggs  are  w h ite  then  turn  b row n i sh . O n  ha tching , the  f irs t  in s tar  o r  craw le r  is  fla t , 

ova l  and  sca le- like , and  is  the  on ly  m obile  la rval  s tage . I t  m oves  to  a  sui table  feeding  locat ion 

on  the  low er  lea f su rface  w here  i t  m ou lts  and  becom es  sess ile  th roughou t the  rem ain ing 

nym pha l  stages . T he  first  three  nym phal  s tages  las t  2 -4  days  each  (depend ing  on 

tem pera tu re ) . T he  fou rth  nym pha l  stage  is  te rm ed  the  pupar ium , and  is  app roxim ate ly  0 .7  m m  

long .  

T rue  pupa tion  w ith in  the  w h ite fly  l i fe -cycle  is  deba table  a s  i t  does  no t  occur  in  o the r 

H om op te rous  fam il ie s , a lthough  the  la st  stage  o f  the  four th  nym pha l  in s tar  a fte r  apoly sis  has 

been  com pleted  is  typ ical ly  re fe rred  to  a s  a  pupa . P upation  las ts  fo r  abou t  6  days  and  w ith in 

the  la tte r  pe riod , the  m etam orphos is  to  adu lt  occu rs . A du lt  w h ite fly  is  abo u t  1m m  long  w ith 

tw o  pa irs  of  w h ite  w ings  and  l ight  ye llow  bod ies .  

 

W hile  w h ite f ly  adults  can  be  seen  on  a ll  p lant  su rfaces , they  spend  m ost  of  their  tim e  feed ing , 

m a ting  and  ov iposi ting  on  the  under  su rfaces  o f  leaves . M ales  and  fem ales  a re  p resen t , 

typ ical ly  in even  rat io s , and  m ating  takes  p lace  a fte r  an  elabo rate  cou rtship  pe riod .  

http://biocontrol.ucr.edu/photos/bemisia/poinsettia.jpg
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A du lt  fem ales  in se rt  their  eggs  into  the 

fo l iage  of  hos t  plan ts  and  the  new ly -

ha tched  nym phs  se tt le  fo r  la rval  li fe 

w ith  l i tt le  m ovem ent on  the  p lan t 

chosen  by  the pa rent . W inged  adu lts  f ly 

abou t , how ever , and  m ove  be tw een 

c rops  (B yrne  et  a l .. 1996) .  

 

S ym p tom s 

 

In fes ted  p lan ts  m ay  exhib i t  a  range  o f 

sym ptom s due to  direct  feed ing 

dam age , contam ina tion  w ith  honeydew  

and  assoc iated  soo ty  m oulds  (e .g ., 

C ladospor ium  and  A lternaria  spp .) , 

w h ite f ly- transm itted  v iruses  and 

phy to tox ic re sponses . T here  m ay  be  one , o r a  com bination  of  the  fo llow ing  sym ptom s: 

ch lo ro tic  spo tt ing , ve in  ye llow ing , in terve in  ye llow ing , lea f  yel low ing , ye llow  b lo tch ing  o f 

leaves , ye llow  m osaic  o f  leaves , leaf  cu r ling , leaf  c rum pling , lea f  vein  thicken ing , lea f 

ena t ions , lea f  cupp ing , s tem  tw ist ing , p lant  s tun ting , w il ting  and  lea f  lo ss . P hy totox ic 

re sponses such  as  a  seve re s ilve ring  o f cou rgette and  m elon leaves  u sually  ind ica te the 

p resence  o f  a  B em is ia  a rgen tifo li i  in festa tion  (C A B I, 2016 ) . 

M ean s  o f  m ovem en t an d  d isp ersa l 

A dults  of  B . tabac i do  not  fly  ve ry  effic ient ly bu t , once  airborne , can be transpo r ted  quite 

long  d istances  by  the  w ind .  

M ovem ent in  trade  

A ll  s tages  of  the pes t a re l iab le  to  be ca rr ied  on p lanting  m ate r ia l  and cu t f low ers  o f  hos t 

spec ies . F o r  in s tance , the  in te rna t iona l  trade  in  poin se tt ia  is  conside red  to  have  been  a  m ajo r 

m eans  o f  d issem ina tion  o f  the  B  b io type  o f  B . tabaci  w ith in  the  E P P O  reg ion .  O rnam enta l 

p lan ts  are  the  m a in  sou rce  of  introduc tion  o f  B em isia  tabaci  to  the  U K  (C A B I, 2016 ) .  

 

B em is ia  tabac i  w as  f irs t  inte rcepted  in  the  U K  in  1987  on  po in se t t ia  cu tt ings  and  s ince  then 

ou tb reaks have  occurred annua lly , again  m a inly  on  poin set tia . It  has a lso  been in te rcepted  on 

a  w ide  range  o f  o ther  p lant  m a te r ial  includ ing  bedding  p lants  such  as  lan tana  and  ve rbena  and 

on  po t  p lan ts  such  as  Ficus  spec ies , ornam enta l  c i tru s  and  also  on  he rb  cu ttings .  

 

I t  is  be lieved  tha t  B . tabac i  h as  been  sp read  throughou t  the  w orld  through  the  transpor t  o f 

p lan t  produc ts that  w ere in fes ted w ith  w h ite fl ie s . O nce  estab lished , B . tabac i qu ickly  spreads 

and  th rough  i ts feeding  hab its  and  the  transm iss ion  of  d iseases , i t causes  des truc tion  to  c rops 

a round  the  w orld .  

 

 
F ig . 3 :  B em isia  sp   L i fe cy cle  
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Im pact 

M ost b iotypes  of  B . tabaci  c an  vecto r  o f over  100  plan t  viru ses  in  the  genera  B egom ov irus 

(G em in iviridae ) , C riniv iru s  (C los te roviridae )  a nd  C arlav irus  o r  Ipom ov irus  (P o tyviridae ) 

(Jones , 2003)  and  a rod -shaped  D N A  v iru s  (M arkham  et  al ., 1994 ; A legbe jo , 2000 ) .  D am age 

is  caused  no t  on ly  by  d irec t  feeding , bu t  a lso  through  transm iss ion  o f  v iru ses . B egom ov iruses 

a re  the  m ost  num erous  o f the B . tabac i  t ransm it ted v iru ses and  can cause c rop y ield  lo sses o f 

be tw een  20%  and  100%  (B row n  &  B ird , 1992 ) . 

 

T he  feed ing  o f  B . tabac i  adu lts  and  nym phs  causes  chlo rot ic  spo ts  to  appear  on  the  su rface  o f 

the  leaves . D epending  on  the  leve l o f in fes tat ion , these  spo ts  m ay  coalesce un ti l  the  w ho le o f 

the  lea f  is  yel low , apa r t  from  the  a rea  im m edia te ly  a round  the  ve ins . S uch  leaves  a re  late r 

shed . H eavy  in fes tat ions  of  B . tabaci  and  B . a rgentifo li i  m ay  reduce  hos t v igou r and  g row th , 

cause  chlo rosis  and uneven r ipen ing , and  induce  physio logica l d isorde rs . T he  honeydew  

p roduced  by  the  feed ing  of  the nym phs covers the su rface  o f the  leaves  on  w h ich  soo ty 

m ou lds  grow , reducing  the pho tosynthe tic  capabili tie s  of  the p lant , resu l ting  in  de fol iat ion 

and  s tun ting . H oneydew  can  also  d is f igure  flow ers  and , in  the  case  of  cot ton , can cause 

p rob lem s in  p rocessing  the  lin t . B . tabac i  is  know n  to  be  a  po ten tia lly  dam ag ing  pest  o f  c rops 

such  as  co tton , b rass icas , cucu rbits , ok ra , solanum s in  the  trop ics  and  sub trop ics (C A B I, 

2016 ) . 

 

T he  dam age  po ten tia l  o f  this  pest  a s  a  d irect  p lan t  stre sso r , v irus  vec to r , and  qua li ty  reducer 

(e .g ., by  con tam ination  w ith  exc reta )  is  substan tia l .  

 

P h ytosan itary  sign ifican ce 

B . tabac i  (im plici tly  includ ing  i ts  B  b io type)  is  regula ted  by the  E u ropean  U n ion  (E U , 2000 ) 

and  b y  o the r  E P P O  coun trie s . S om e a reas in  the  E U  (B ri tish  Is le s , N ordic  coun tr ies , pa rts  o f 

P o r tuga l)  a re  m ain tained  as  'pro tec ted  zones'.  B . tabac i  also  p resents  a  risk  to  countr ie s  in 

C en tra l  A m erica , the  C ar ibbean , A fr ica  and  S ou th  A m erica .  

 

T he  r isk  is  p rim arily  to  the  glasshouse  industry  in  no rthe rn  coun trie s  (B ed fo rd  et  al ., 1994b ) , 

and  m ain ly  concerns  the  B  b io type . S ince  i ts  recen t  in troduction  to  severa l  o f  these  coun trie s , 

the  pest  has  proved  par ticu lar ly  dif ficu lt  to  com bat  be cause  o f its  polyphagy , its  re s is tance to 

m any  in sect icides  and  i ts  d is ruption  o f  b iolog ica l  con tro l  p rogram m es  (D e lla  G ius t ina  e t  a l ., 

1989 ) .  

 

B ecause  B . tabac i  is  the  vec tor  o f  a  num ber  o f  m a inly  trop ical  begom oviru ses , tem perate  

a reas  face  the  r isk  tha t  these  viru ses , o f  w h ich  cer tain  ones  are  lis ted  fo r  exam ple  in  E U  

regu la tions  (E U , 2000 ) , w il l  ente r  w ith  their  vecto r . T he  E U  requ ires  specia l  m easures  to  dea l  

w ith  th is  add it ional  r isk . 

 

D etect ion  an d  in sp ect ion 

W hile  w h ite f ly  adults  can  be  seen  on  a ll  p lant  su rfaces , they  spend  m ost  of  their  tim e  feed ing , 

m a ting and  ov iposi ting  on  the  under  surfaces  of  leaves . In  the  fie ld  or  g reenhouse  s itua tions , 
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in festa tions  o f  w h ite fl ie s  can  be  easi ly  spotted by  the  p resence  of :  plan t  dam age  (chlo rosis , 

s t ippling , e tc .) ;  w h ite f ly  im m atures  located  on  the  unders ide  o f  fo l iage  and  the  p resence  o f 

adu lts  w h ich  w il l  read ily  fly  w hen  the  p lant  m ate ria l  is  dis turbed .  

 

  

F igu re 4 . W hi te fl ie s f oun d  on  the u nde r side o f bea n  lea ves  (P ictu re  by  K E P H I S )  

B em is ia  tabac i  are  u sua lly  de tected  by  c lo se  exam ina tion  o f  the  unders ides  of  leaves , w h ich 

w il l  revea l  adu lts  and/o r  nym phs . S hak ing  the  plan t  m ay  d is tu rb  the  sm all  w h ite  adu lts , w h ich 

f lu tte r ou t  and  qu ick ly  re set tle . A du lts  m ay  also be  found on  s t icky  traps p laced above  

in fested  p lants . 

M an agem en t 

C u ltu ra l  C on tro l :  In te rc ropping  p ract ices  u sing  non -hos ts  have  been  u sed  in  m any  coun trie s 

a im ing  to  reduce  num bers  o f  w h itef lie s  on  spec ific  c rops .  W eed  spec ies  p lay  an  im portan t 

ro le  in  harbou ring  w h ite fl ies  be tw een  c rop  plan tings  and  at tent ion  should  be  pa id  to  rem ov ing 

these  in  advance  of  p lan ting  su sceptible  c rops . W eeds  a lso  o ften  ha rbour  w h ite fly -transm it ted 

v iru ses  (B ed fo rd  et  a l ., 1998)  and  m ay  be  a  m ajo r  source  o f  crop  v iru s  ep idem ics .  

 

B io log ical  C on tro l :  C onse rva tion  o f  na tu ral  enem ies  is  im portan t  in  fie ld  c rops  w here 

feed ing  dam age  is  the  cause  of  losses , ra ther  than  viru s t ransm ission . A ttem p ts  have  been 

m ade  in  Is rae l  to  enhance  na tu ral  enem y  act ion  on  co tton  by  in troduction  o f  additiona l , 

hopefu lly m ore  e ff icien t pa rasi toid s  (R ivany  and G erl ing , 1987 ) .  T his  has  re su l ted  in the 

e s tab lishm en t o f  tw o  spec ies  f rom  the  U S A , E ncars ia  lu teola  and  a  species  of  E re tm ocerus . 

 

B enef ic ial  in sects  are  u sed a longside  chem ica ls that  o ffe r a  h igh leve l  of  selec tiv ity  such as 

in sec t g row th  regu lato rs . H ow ever , the u se  of  b iolog ical  control  agents  alone , such as 

E ncars ia  fo rm osa  and  V ertic i ll ium  lecan ii , a lthough  m odera tely  successfu l  (N eds tam , 1992 ) , 

can  never  b r ing  infes ta t ion  leve ls  dow n  to  a  leve l  tha t  stops  v iru s  t ransm iss ion , a s  B . tabaci  is 

such  an  e ffic ient  v iru s  vecto r . 

 

C h em ica l  C on tro l:  B . tabac i  appears  to  deve lop  resistance  to  a ll  g roups  o f  pes tic ides  tha t 

have  been  developed  for  its  contro l. A  ro tat ion  of  insec tic ides  tha t  o ffe r  no c ro ss - res istance 

m ust  the re fore  be  u se d  to  contro l  B . tabac i  infes tat ions . A c tive  ingred ients  tha t  have  already 

been  repo rted  to  have  an  e ffec t  in  con tro ll ing  B . tabac i  w o rldw ide  include  b ifen thr in , 

bup ro fez in , im idaclop rid , fenp ropath r in ,  am itraz , fenoxycarb , de l tam eth r in , azid irach tin  and 

pym etroz ine . 
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P h ytosan itary  C on trol :  In  countr ie s  w here B . tabaci  is  not  already p resent , the  enfo rcem en t 

o f  s tric t phy tosanitary  regula tions  help  reduce  the  r isk o f  this  w h ite fly  becom ing  estab lished . 

B ecause  o f  the  diff icul ty  of  detec ting  low  levels  of  infe sta tion  in consignm ents , i t  is bes t to 

ensu re  tha t  ei the r  the  a rea  o r the  place  of  p roduc tion is f ree  from  the  pest  (E P P O , 2016 ) . I f 

th is  cannot  be  ach ieved , a  de tai led  trea tm en t  and  inspec tion  reg im e  can  be  u sed  to  ensu re  tha t 

t raded  plan ts  are  free  from  the  pes t . 
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