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  The  adults  of  Chile stmpressalis  emerge  mainly  in

June and  August  in two  generation areas  ofJapan;

in the overwintered  and  the first generation, respec-
tively. The  pheromone  trap  eMciency  in Chilo
stmpressalis  tends  to be relatively  lew in the first

generation  compared  to that  in the  overwintered

one  (KANNo et  at.,  1984, 1985; NAKANo  et  aL,

1986; KoNDo  and  TANAKA,  1993). In a  previous
paper  (KoNDo et  al.,  1993), we  clarified  that  the

female populat{on density was  one  of  the  critical

factors afTecting  the pheromone  trap  eMciency.

Most  of  the female moths  of  the  overwintered  gen-
cration  celonize  in paddy  fields after  mating  outside

the paddy  fields; e.g.  on  piles ef  rice  plant straws

placed in orchards  nearby  the paddy  fields (TANAKA
et  al,, 1987), but the first generation rnoths  emerge

from  rice  plants  growing  in paddy  fields. Thcre-
fore, the ratio  of  virgin  females in paddy  fields may

be higher in the first generation and  thus  the virgin

females in the first generation may  work  as  com-

petitors with  pheromone  traps  (KoNDo et  al.,  1993).
In this paper, we  compared  the ratio  of  virgin

females between  the twe  annual  generations, the

overwintered  and  the first, to verify  the above

hypothesis. The  pheromone trap  eMciency  be-
tween  the  two  generations  in paddy  fields was  also

compared  by setting  virgin  females around  a  trap.

  Vitgin.flemale ratio. Moths  were  collected  in 1992

in Sanyo-cho  (Okayama Pre£ ), Meths  from the
overwintered  generation were  collected  with  a  test

tube  in the  daytime on  11, 12 and  14June,-which

werc  near  the  peak  day  of  moth  emergence,  from
rice  seedling  beds just before planting insidc paddy
fields. The  rnoths  were  immediately immersed  in

70%  ethyl  alcohol  in an  erlenmeyer  flask. Simi-

larly, moths  from  the  first generation  were  col-

lected with  a  test tube  at  B-10 p,m. on  16, 17 and

20 August, which  were  also  near  the peak  day of

moth  emergence,  from upper  parts of  the rice  plants

growing  in paddy  fields. The  sex  of  the meths

was  determined  under  binoculats and  females were

dissected to check  for virgins  in the absence  of

spermatophore.

   As shown  in Table 1, no  virgin  t'emales wcre
found in the  overwintered  generation, but virgin

females were  found on  every  sampling  date in the
first generation, although  the  ratios  were  as  low as

4,9% on  average.  Thus, theratio  ofvirgin  females

Table  1. Comparison  ofratios  ofmales  and  virgin  females between
two  generations of  C. stcmpressalis  in the paddy  field

Overwinteredgeneration First generation

Datea % virgin  9 %  rnale Datea %  virgin  9 %  male

11Jun,l2Jun.I4Jun.O ( 25)bO
 ( 95)O
 (125)

28.6 ( 35)c
50.0 <l90)
3I.3 (182)

16 Aug.17
 Aug,

20 Aug.

5.6( 72)b 53.5 (155)e
6.3(  l6) 67.3( tl9)

4.0(  75) 51.0 (153)
Total O (245) S9.8 (407) Total 4.9 (163)** 54.3 (357)*

a
 Sampling  date.
b
 Number  of female moths  sampled.

e
 Number  of  female and  male  moths  sampled.

**
 p<O.Ol, * p<O.05 (x2 test).

i
 Appl. Entomol. Zool. 29 (2):279-281 (1994)279



Japanese Society of Applied Entomology and Zoology

NII-Electronic Library Service

JapaneseSociety  ofApplied  Entomology  and  Zoology

280 Short Communications

in the  first generation in paddy  fields was  signifi-

cantly  higher than  that  in the  overwintered  one

(P<O.Ol). In the  overwintered  generation, the

moths  could  be easily  detected, because the rice

plants were  very  srnall  and  gathered in the  seedling

beds. Whereas in the  first gencration, as  the  ricc

plants were  much  thicker, the  moths  within  the  rice

plants could  be hardly detected and  then  most

moths  were  sampled  from  upper  parts  of  the  yice

plants. Therefore, the moth  samplings  in the first

were  incomplete to represent  the  whole  population
when  compared  with  those  in the  overwintered  one.

If the  moths  can  be sampled  from  entire  parts of

the  rice  plants, thc  ratio  of  virgin  females in the

first generation may  be much  higher than  4,9%,

because ofthe  fact that the  moths  of  this generation
emerge  from  the  rice  plants. The  ratio  of  ma]es

was  significantly  Iower in the  overwintered  gen-

eration  than  in the  first one  (P<O.05). However,

considering  that no  virgin  females were  found in

the  overwintered  gencration,  the ratio  of  males  in
this generation was  fhirly high. This may  be due

to thc  fo11owing two  reasons,  FiTstly, most  of  thc

female rnoths  rnate  only  once,  but rarely,  some  of

the female moths  mate  two  times  and  the male

moths  were  capable  of mating  for several  nights

(MiyAsmTA, 1982), Therefore, it may  be possible
that  the male  moths  are  attracted  to  such  fernale

moths  which  show  the secondary  mating.  Sec-

ondly,  the  male  moths  are  also  highly chernotactic

to the  rice  plant as  with  the  female moths

(KABvRAKi et  al,,  1939).

  IVLeromone trop diicienay. To  know  the  eflbct  of

wild  virgin  females on  the  pheromone  trap  eMciency

for each  generation, the  numbcr  of  male  moths

captured  in two  traps, with  and  without  virgin

females around  the traps, were  compared  in the

paddy  field, The  synthctic  sex  pheromone  used

was  a  mixture  of  (Z)-ll-hexadecenal, (Z)-13-
octadecenal  and  (Z)-9-hexadecenal (48:6:S)
(TATsuKi et  al., 1983). A  O.6 mg  of  the rnixture

and  O.06 mg  of  BHT  <butylated hydroxytoluene)

were  soaked  into a  rubber  septum  (Shin-Etsu
Chemical  Co,, Ltd.).

  The virgin  female moths  for experiments  were

obtained  as  fbllows. For  the  overwintered  gen-
eration,  larvae of  C. smpressalis  were  collected  frorn
the rice  plant  stems  at  the rice  harvest in Sanyo-cho
on  28 Octobcr, 1991. These  larvae in the  stems

were  placed  for pupation  in the field until  next

spring,  For the first generation, egg  masses  on  rice

seedling  beds  were  collected  in Sanyo-cho  on  11,

12 and  14June,  1992. Thoselarvae  from  the  egg

masses  were  reared  using  a  standard  rearing

method  (UamvMi, 1974) under  a  I6L-8D  photo-

period at  20-250C until  the  pupal  stage.  Female

pupae  in each  generation were  isolated and

allowed  to emerge  undera  16L-8D at  250C.

  A  sticky  pheromone  trap  (Takeda Chemieal Ind.,
Ltd.) was  set  at  O.5 m  above  the  ground  in a  paddy

field of  Sanyo-cho. A  stainlcss  screen  cage  (5×
10 × 15 cm,  1.5 rnm  in mesh)  with  a  virgin  fernale

adult  ofup  to 3-day-old was  set  3 m  apart  from  the

trap  on  four sides  at  the  same  height. Also, only  a

sticky  pheromone  trap  was  set  similarly  as  a  control.

Two  traps, with  and  without  virgin  fema}es around

the  traps,  were  placed ca. 50 m  apart.  The traps

were  set  in the  evening  on  20 June, 1992 for the

overwintered  generation and  on  16 August  for the

first generation, and  the number  of  male  moths

caught  in the  traps  was  counted  in the  next  morn-

ing. Experiments were  replicated  simultaneously

in five places for each  generation, the places being

ca,  200 m  apart,

  ln five replicates,  the  overwintered  generation
had' a  significantly less number  of  male  meths  cap-

tured  in the  trap$  with  virgin  females than  these

withoutvirginfemales(P<O.Ol,Table2).  Onthe

contrary,  in the  first generation, no  significant

difference between  both traps  (P>O.05) was  found

among  the  replicates.  KoNDo  et  al.  (1993) com-

pared the  cffect  of  the  female population density,
evaluated  by the  light trap  catches,  on  the  phero-
mone  trap  catches  between  the  two  generations, and

detected the significant  declines in the  pheromone
trap  catches  with  increasing female population
densities in both  generations, but thc  cfTect  was

apparently  greater in the  first generation than  in
the  overwintered  one,  In  this analysis,  the female

population densities, exprcssed  as  the  light trap

catches,  were  not  so  difierent between  the  two

generations, Since the  virgin  fernale ratio  in the

paddy  field was  significantly  higher in the  first

generation than in the overwintered  one  (Table I),
the population densities of  thc virgin  females may
also  be  higher in the  first generatien, however

which  were  net  estimated  in this study.  Frorn this

peint of  view, since  the  attracting  effect  of  the  wild

virgin  females in thc  paddy  field may  be lower in
the  overwintered  gcncration, the  virgin  females set
around  a  pheromone  trap  would  remarkably  afrt)ct

thc  trap  eMciency,  which  resulted  in smaller  num-

ber ef  captures  in the  trap  relative  to the  trap

without  the virgin  females (Table 2). Whereas  in
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Table  2.Effect  of  virgin  females around  a  pheremone  trap  on  the  captures

    ofmale  C. suAPressalts  by  the pheromone  trap

                I II III IV  V Average

Overwinteredgeneration

   (20June)
TaCb 1021  l21 ll16 511 326 6.0**19.0

First generation

   (16 August)
TC 5937 3039 4151 582B 3147 43.8ns40.4

a
 Four  vlrgin  females in cages  were  set  around  a  pheromene  trap.
b Virgin fernales were  not  set.
**p<O,Ol,

 
nsp>O.05

 (MANN-WmTNEy's Cl test).
Values indicate the number  ofmales  captured  by a  pheromone  trap  per night.  Arabic
numerals  indicate rcplicates.

the first generation,  since  the population densities
ofthe  wild  virgin  females may  be much  higher and

then  the male  moths  may  bc attracted  to these  wild

virgin  females, the virgin  females set  around  the

pheromone  trap  would  not  afrect  the trap  efi-

ciency,  which  resultcd  in no  significant  difTerence

in captures  between  the  two  traps, with  and  with-

out  the  virgin  females.

  These results  support  the hypothesis reported  in
thc  previous paper  (KoDmo et  al.,  1993) that  thc

competition  between  wild  virgin females and  the

pheromone  traps is greater in the  first generation
than in the  overwintered  one,  and  thus  the  trap

eMciency  would  bc lewer in the  first generation.
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