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   Thc  selective  oviposition  of  thc smallcr  brown  planthopper, Laodeiphax striateltus,  into
various  carbohydrate  selutions  was  examined  in an  attempt  to cvaluate  the eflectivcness  of

such  art;ficial  media  in comparison  to 5%  sucrose,  which  has been used  in recent  years  to

collect  planthopper eggs.  Among  the carbohydratcs  examined,  none  demonstrated  better
efllects on  ovipository  success  than  sucrosc.  Thcrefore, the  suitabil;ty  and  reliability  of

sucrose  solution  as  an  artificial  medium  for ovipusition  was  asccrtained  by the  prcsent  experi-

ments.

1'NTRODUCTION

    A  method  which  allows  planthoppers  to lay their eggs  into an  artificial  media

through  a Parafilm membranc  has been  developed (Mi'rsuHAsHi, 1970), and  this tech-
nique  has made  feasible the  continuous  rearing  of  smaller  brown  planthopper, Laoclel-
Phax striateltus, on  holidic diets (MiTsuHAsm and  KoyAMA,  1971, 1972). As noted

earlier  (MiTsuHAsHi and  KoyAMA,  1971), MiTsuHAsHi's  method  fbr collecting  plant-
hopper  eggs  is not  satisfactory  for mass  rearing,  because the  number  of  cggs  obtained

in such  a  manner  is far less than  that  obtained  on  rice  seedlings.  Since planthoppers
have  been shown  to lay varying  numbers  ofeggs  into diflerent solutions  through  a  Para-
film membrane  (MiTsuHAsHi, 1970), it is plausible that  planthoppers are  able  to

discriminate the  suitability  of  an  oviposition  site  by means  of  sucking  the  fluid under  the

Parafilm membrane.  It is possible then  that  more  eggs  may  be obtained  by improv-
ing the  chemical  cornposition  ol' the medium  into which  the  planthoppers lay their

eggs.  In the presentstudy the suitability  ol'various  carbohydrate  solutions  as  the  mcdium

was  examined  in this regarcl.

MATERIALS  AND  METHODS

    L. striatellus  was  reared  according  te routine  procedure  on  rice  scedlings  in short

glass tubes  (15 mm × IOO mm).  Immediately after  adult  emergence,  males  and  females
were  paired and  reared  on  rice  seedlings  fbr7 days. Mated  7 to  14 day-old females
were  individually caged  in a  glass cylinder  (30 mm × 45 mm),  both openings  of  which

were  coverecl  with  stretched  ParafiIm. 
FThe

 test solutions  were  placed on  both sides  of

the stretched  ParafiIm, and  enclosed  with  another  sheet  of  Parafilm (Fig. 1). From
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the  preliminary cxperiments,  it was  ascertained  that  the orientation  of  the  cage  and  the

condition  of  light had ne  eflbct  on  oviposition.  The  experiments  were  conducted  at

250C under  16 hours of  light per day, and  the  cages  were  placed horizontally so  that

the  membranes  were  vertical.  The  experimental  animals  were  allowed  to lay their eggs

fbr 24 hours, and  the numbers  of  eggs  laid on  both sides  were  recorded,  Fifty females

were  individually isolated for each  experiment,

Test
 sol

Fig. 1. Acage
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for ovipositien.

coooots5AE=ceov-e)(3

2

         O  5 tO l5 20

                         Concentration (%)
 Fig. 2, Average  number  of  eggs  latd by  L, striatellus  into  various

through  Parafilm  membrane.  S, sucrose;  G, gluco$e; R, raMnose;  F,

and  M,  maltose,
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RESULTS

    Oviposition into distilled water  constituted  the experimental  control,  and  the

resuLts  are  shewn  in Table  1,

    Aqueous  solutions  ef  sucrese,  glucose, fructose, maltose,  raMnose,  and  trehalose

were  tested, The  average  number  of  eggs  laid into each  solution  are  shown  in Fig. 2.
The  best result  was  obtained  with  a  sucrose  solution,  At  a  concentration  of  10%,  suc-

rose  provoked  the  highest extent  of  oviposition  in L. striatettus.  For  other  sugars  the

optimum  concentrations  for eilicitation  of  oviposition  were  lower, namely  1%  for fruc-
tose, 3%  for glucose and  rarnnose,  and  5%  for maltose  and  trehalose.

    The  percentage of  oviposited  females fluctuated according  to  the  carbohydrate

concentration  in a  manner  similar  to that  of  the  average  number  of  eggs  laid (Fig, 3).
The  number  of  eggs  per oviposited  female fluctuated in an  manner  which  could  not  be
explained  (Fig. 4), and  it is diflicult to discern definite relationship  between the  con-

centration  and  the  number  of  eggs  per oviposited  female. However,  there was  a  slight

 Table  1. 0vlposr'rloN  oF  L. striatelius  INTo  DIsTILLED  WATER  THRouGH  A  PARAFILM  MEMBRANE

  No.femalesofusedTotal no.  of

 cggs  laid
Average  no.  of

  eggs  laid
    No.
ovipositedo'ffemales

50 58 1.!6 11

No. of  eggs  per
ovipositcd

 fema]p.
5.3

 Fig. 3.

S,G,R,F,T

 O  5 IO 15 20

                 Concentration ( %)
Percentage  of  oviposited  L. striatellus  on  various

ancl  M,  see  the  legend for Fig, 2,
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Fig. 4-. Number  ofcggs  per  oviposited  L. striateltus  on  various  carbohydrate  solutions.  For

 S, G, R,  F, T  and  M,  see  the  legend for Fig. 2.

tendency  in that  the  number  of  eggs  per oviposited  female decreased with  an  increase in

concentration.  An  exception  is the case  of  glucose, in which  a  few t'emales were  seen

to lay an  exceptionally  large number  ofeggs  at  the higher concentrations,

    Oviposition into trehalose  solution  decreased notably  with  an  increase in concentra-

tion, and  no  oviposition  was  observed  above  20%.  At  all tested  concentrations  of
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Fig. 5. The  oviposition  of  L. striateUus  into the  solutions  of  soluble  starch  through  ?arafilm membrane.

maltose,  the  degree of  oviposition  was  always  lcss than  that  shown  fbr distilled water,

    The  soluble  starch  was  tested at  much  lower concentrations,  cornpared  with  those

of  other  sugars,  because of  its poorer solubility  in water.  The  optimum  coneentra-

tion  fbr oviposition  was  fbund to be 0,50/, (Fig, 5). At  all  concentrations  under  ex-

amination,  oviposition  was  slightly  better than  that  with  the  distilled water,

    Maltose  together  with  sucrosc  has been reported  to have a  synergistic  efl;:ct  on  aphid

growth  (AuaLAiR, 1967), In the  present study･,  rnaltese  and  sucrose  were  mixed  in
various  ratios  such  that  the  final concentration  ofboth  sugars  totalled  59/., and  oviposi-

tion of  L. striatellus  into these  solutions  threugh  a  Parafilm membrane  was  examined

(Fig. 6). The  resu]ts  were  always  better than  that  into 59!. maltose,  but poorer than

that  into 5%  sucrose,  No  syltergistic  eflbct  on  oviposition  ofL.  striatellus  was  observed

between sucrose  and  maltose.

                                DISCUSSION

    In quest of  discernment of'  an  improved  artificial  medium  for oviposition,  the  suit-

ability  of  several  carbohydrate  solutions  were  evaluated  using  L. striatellzes'  females.
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  Fig. 6, Thc  oviposition  of  L. striatellus  into the  mlxed  solution  of  sucrose  and  maltose,  of

which  total concentration  was  fixed to 5%.
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The  results  demonstrated that  a  sucrose  solution  is more  eflective  than  those  of  other

sugars,  and  valiclate  its past application  in the collection  ofeggs  of  L. striateltus  (MiTsu-
HAsm  and  KoyAMA,  I97I, 1972). Therefbre, the attempt  to enhance  the eMciency

of  collecting  eggs  by the use  of  other  carbohydrate  than  sucrese  was  failed. It was

found, however,  that  each  tested carbohydrate  induces unique  and  characteristic  pat-
terns  ef  oviposition  in L. striateZlus,  expressed  in terms  of  the  average  number  of  eggs

laid, percentage of  females oviposited,  and  number  of  eggs  per oviposited  female.

    In general, at  higher concentrations,  both the number  ef  females oviposited  and

average  number  of  eggs  laid decrcased with  an  increase in the  cencentration  of  carbo-

hydrate. Regarding the  number  of  eggs  per oviposited  female, this tendency  could  be
recognized  only  at  concentrations  exceeding  20%.  In the case  of  glucose, however,
the  number  of  eggs  ]aid by a  female increased with  an  increase in the  concentration

above  15%,  This increase is attributed  to the  observation  that  a  few females laid an

exceptionally  high number  of  eggs  while  the  majority  did not  lay any;  the reason  for
this is not  understood  at  the  present.
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    Two  peaks demonstrating ovipository  activity  were  observed  for maltose  and  raM-

nose  (Fig. 3), The  peaks  fbr maltose  occurred  at  concentrations  of  5%  and  20%,
whilc  those  fbr raMnose  appeared  at  8%  and  l5%.  The  significance  of  this phenoine-
non  is not  understood.

    Based  upon  the results  of  AucLAiR  (1967) who  reported  a  synergistic  nutritional

efllect ofa  mixture  ofsucrose  and  rnaltose  on  aphids,  an  examination  of  the rcsponsive-

ness  of  L. striatettus to  such  a  disaccharide mixture  was  conducted.  The  results  did not

reveal  any  significant  diflbrence in terms  of  the  extent  of  oviposition  between the mix-

ture  solution  and  only  5%  sucrose.  Regarding  thc  survival  of  L. striatelias, it has also
been  reported  that  maltose  showcd  no  synergistic  eflbct  when  it was  mixed  with  sucrose

(MiTsuHAsHi and  KoyAMA,  I969).

    If the  present results  are  compared  with  other  reports  on  the  eflbct  ofcarbohydrates

on  the  survival  of  L, striateltus  (MiTsuHAsHi and  KoyAMA,  1969), it is evident  that

sucrose  is the  best fo11owed by glucose in terms  of  survival  as  well  as  oviposition  in L.
siriateZlors.  Other carbohydrates  are  less eflbctive  and  did not  show  any  correlation

with  respect  to mutual  eflects  on  survival  and  oviposition.

    A  10%  sucrose  solution  was  fbund to be favored medium  fbr oviposition  ofL.  stria-

tettus. However,  a  IOO/, sucrose  solution  is rather  viscous  to be readily  handled, and  it
is more  practical to use  a  5%  solution  for thc  routinc  collection  of  eggs,

    Since a  carbohydrate  with  merits  superior  to sucrose  for accentuation  of  oviposition

in L. striatetlus was  not  recognized,  it may  be necessary  to search  fbr ovipository  stimu-

lants other  than  carbohydrates.  Some  phagostimulants  have  been  reported  in the feed-
ing ofhemipterous  insect (FRmND, l965; MiTTLER, l967 a, bi SRivAsTAvA and  AucLAiR,
1974), and  it may  bc worthwhile  to consider  the  possible existence  of  substances  which

may  stimulate  oviposition.  Needless to say, the discovery or  elucidation  of  such  sub-

stances  would  greatly facilitate the  coll ¢ ction  of  planthopper  eggs  on  artificial  media

as  a  technical  improvement,
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