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On the Functions of Intracellular Symbiotes  of Sitophilus oryzae Linn. 

Sitophilus oryzae Linn.  conta ins  in t racy top lasmic  sym- 
biotes  of unknown  funct ion  which are t r ansmi t t ed  f rom 
one genera t ion  to  ano the r  by  ovar ia l  infect ion ~. Exper i -  
men t s  on nu t r i t iona l  requ i rements  w i th  th is  insect  re- 
vea led  t h a t  SitophiIus can deve lop  on a d ie t  def ic ient  in 
v i t amins  of B group including nicot inic  acid and ribo- 
f lavin.  Ind iv idua l  def iciency of o ther  members  of B group 
in the  diet  did no t  create  any  adverse  effect,  as is the  
case wi th  m a n y  o ther  insects. 

Inves t iga t ions  were, therefore ,  fu r the r  ex tended  to  
f ind ou t  the  role and na tu re  of the  symbio tes  which have  
now been shown p robab ly  to  possess a t r o p h i c  funct ion  
somewha t  s imilar  to  those  shown in Lasioderma and 
Stegobium ~. The  microorganisms  der ived  f rom egg, ova ry  
and m y c e t o m e  of Sitophilus h a v e  been  successfully 
cu l tured  in nu t r i en t  agar  medium.  

Symbiotes (Figure).  I n  cul ture  t he  microorganism is 
rod ashaped (1.4-1.9 × 0.5-1.2 ~tm), mot i le  spore forming 
g ram-nega t ive  bac t e r ium occurr ing in chains. I t  shows 
profuse mois t  g rowth  of yel lowish c r e a m y  colour  on 
pota to ,  uti l izes c i t ra tes  and di f ferent  sugars, excep t  
lactose, w i thou t  p roduc t ion  of gas; hydro lyzes  s ta rch ;  
reduces n i t ra tes  and produces  hydrogen  sulphide. I t  
canno t  l iqui fy  gela t in  nor  produce  indole. Methyl  red- 
and  Voges Proskauer - tes t s  are  negat ive .  I n  s i tu  t he  
bac t e r ium is a l i t t le  longer  and curved.  
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Photomicrographs showing a) symbiotes in the smear of mycetomie 
tissue; b) cultured symbiotes. 

The  bac t e r ium was found to resemble  v e r y  closely 
Bacillus circulans. Serological  tes ts  conf i rmed t h a t  the  
cu l tured  bac t e r ium was s imilar  to  t h a t  found in t he  
insect  tissues. 

The  symbio t e  is capable  of f ix ing smal l  quan t i t i e s  of 
n i t rogen f rom air  in v i t ro  and also synthesizes  nicot inic  
acid, pan to then ic  acid and r iboflavin.  Tests  wi th  o ther  
v i t amins  h a v e  no t  y e t  been carr ied out.  This  agrees well  
wi th  t he  nu t r i t i ona l  f indings and  expla ins  w h y  Sitophilus 
oryzae could p robab ly  to le ra te  the  deficiencies of these  
v i t amins  in ar t i f ic ia l  diets  offered in the  form of pallets. 

Al though  there  is expe r imen ta l  evidence for the  n i t rogen 
f ixat ion p rope r ty  of symbio tes  of Sitophilus oryzae ye t  
the  possibi l i ty  of th is  func t ion  of insect  symbio tes  has  
been a deba tab le  issue in t h e  l i te ra ture .  CLEVELAND 8 
suggested such a poss ibi l i ty  on the  grounds t h a t  royce- 
tomes  are a lways  p rov ided  wi th  an  a b u n d a n t  supply  of 
tracheae.  This  is also the  case wi th  Silophilus. T6TH 4 
has c la imed t h a t  cul tures  of symbio tes  of aphids  enr ich 
the  medium,  p robab ly  by  f ix ing a tmospher ic  ni t rogen.  
The  me thod  of n i t rogen e s t ima t ion  and the  pu r i t y  of 
cul ture  h a v e  been ques t ioned  by  BUCHNER ~. KOHLER 
a n d  SCHWARTZ 6 were able to demons t r a t e  a t  least  a slow 
growth of symbio tes  of Pseudococcus cirri in l iquid med ium 
lacking n i t rogen  compound .  

A t t e m p t s  to  m a k e  insects aposymbio t i c  by  oral  admin-  
is t ra t ion of an t ib io t ics  (like aureomycin ,  hostacycl in ,  
penicillin, po lymix in ,  sulfadiazine and sulfanal imide)  
by  sub jec t ing  t h e m  to  y- radia t ion  a t  t he  ra te  of 2.25 kr  
per  min,  to  sub- le thal  doses of m e t h y l  bromide  up to  
4 generat ions,  to  h igh  t e m p e r a t u r e  of 31°C up  to 4 
genera t ions  and  to  cen t r i fuga t ion  for 10 rain a t  a speed 
of 10,000g/min did not  p rove  successful. Micro-quant i t ies  
of an t ib io t ics  have  also been in jec ted  into  the  adul t  
insects, bu t  the  ra te  of mor t a l i t y  was too  high to make  
th is  t echn ique  of any  pract ica l  use in these  invest igat ions.  
However ,  in su rv iv ing  insects t he  n u m b e r  of symbiotes  
in t he  m y c e t o m e  was v e r y  much  reduced. 

Ful l  detai ls  of these inves t igat ions  will be published 
elsewhere 7. 

Rdsumd. Sitophilus oryzae peu t  se developper  apr6s 
une  di~te art if iciel le  pr6sent6e sous forme de palet tes.  
L ' insec te  peu t  se d6velopper  avec plus ou moins de succ~s 
en l 'absence de facteurs  essentiels tir6s du complexe  de 
la v i t a m i n e  B y-compris  l ' ac ide  nicotinique.  I1 est apparu  
que  les symbio tes  de l ' insecte  peuven t  synth~tiser  au 
moins  3 v i t amines  e t  p e u v e n t  f ixer  l 'azot~ de Fair  in 
vi t ro .  Les essais de  rendre  les insectes aposymbio t iques  
n ' o n t  pas eu de succ~s jusqu'A pr6sent. 
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