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Patterns of  Local Distribution and  Coexistence of  Two

     Giant Water Bugs, DipZonychus 1'aponictts and

        D. mojor  (Hemiptera, Belostomatidae)

             in Okayama, Western Japan

             Hireaki OKADAi) and  Fusao NAKAsuJi

        Laboratery  of  Applied  Entomolegy,  Faculty of  AgricuLture,

              Okayama  University, Okayama,  700 Japan

 Abstract Patterns of  lacal distribution of  D, iaponic"s and  D. mojor  in Okayama,

Japan  were  investigated. The  two  species  occurred  in different habitats and  seldom

coexisted,  T:he main  factor causing  such  an  exclusive  distribution could  be a  dif-

ference in preferred water  temperature between  the two  species.  D, .itrponicus lived

in warmer  habitats than  D. mqior.  In a  few sites where  water  temperature  was

intermediate between the preferred habitats of  the  two  species,  they  were  found co-

exjsting,

  Keywerds: LocaJ dlstribut,[on; giant water  bug; Diplonychus juponic"s; D.

mcijor;  Okayania.

                             Introduction

   Two  species  of  giant water  bugs, Diptonychus.faponictts VunLEFRoy,  ]864, and

D. mojor  EsA-, l934 (Hemiptera, Belostomatidae), are  distributed in Honshu  Island

in J/apan (HiuRA, 1977), IcHiKAwA (1985) has suggested  that D. J'aponicus occuTs.

in'lowland regions  and  D. may'or  in hills or mountains,  However, the  habitat

utilization  by these species  has been scarcely  studied.

   In this paper, we  report  a  diffkircnce in the local distribution pattern between

D. .7aponicus and  nicijor in Okayama, western  Japan, and  discuss the  factors affecting

their habitat preference,

                        Materia]s and  Methods

   To  compare  the distributien pattern between D. iaponicus and  D. mqior,  we

investigated, seasonat  occurrence  of the two species  in 7 sites in Okayama,  western

Japan. The  habltat cenditions  ofeach  census  site are  shown  in Tabte l.

    Censuses were  carried  out  in Hya]ckengawa,  Kachi, Kanayama,  Kuko  and

Tsuboi  in 1989 and  in Nadasaki  in 1990. We  collected  adult  bugs ,by sweeplng

with  a net  (30 cm  in diameter) 30 times  and  repeated  this procedure 4 or  5 t,imes a

---'1)
 P/i'Ee'semt address:  Upland  Crop Pest Research  Laboratory, Tohoku  Nationa[ Agricultural

Experiment  Station, Arai, Fukushima,  960-21 Japan.
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Fig. 1. Map  of  the paddy  fields in Yuge. Arrows show  infiows of  water.

month  in the fermer 4 sites  and  1O times a month  in Tsuboi from April te September.
In Nadasaki, we  collected  bugs once  oF  twice  a  month  flrem July to September.

   Yuge,  one  of  our  study  sites, was  composed  of  13 shatlow  paddy fie]ds as  shown
in Fig, l. We  collected  adult  bugs by searching  with  our  eyes  for 30 minutes  census

twice a  month  in each  paddy ficjd from June to September jn ]988. The  collected

bugs  were  identified and  released  immediately.

   Water  temperatures were  rneasured  each  tjme when  census  was  carried  out
in all sites  except  Nadasaki. In Yuge, temperatures were  measured  in 4 paddy
fields, F2, F6, F]1 and  F13 in l989.

Results

   The total number  of  col]ected  bugs and  the re]ative  abundance  of  each  species

in each  site  are  shown  in Table 2. Although more  than 30 bugs were  collected  in
each  site, there was  no  sitc where  the two  species  lived together except  for Yuge,
D. juponicus lived in low  lands of  Hya]ckengawa, Kachi and  Nadasaki, whi]e  D.
mojor  occurred  in hills or  mountainous  regions  such  as  Kanayama,  Kuko,  Yuge
and  Tsuboi. The relat'ive  abundance  ef  each  species  jn Yuge  was  shown  in Table
3. Though  both species  were  found together in ]ower paddy  fie[ds, the proportion
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Table 2.Relative abundance  of  D. japonicus and  D. mojar  in each
            census  slte,

Census site (Year)
 Number  of
collected  bugs

Percentage

D.  jopenicus D, rrtcijor

Mean  water

temp. (ce)o

Hyakkengawa  (1989)
Kachi (1989)
Nadasaki (1990)
Kanayama  (1989)
Kuko  C1989)
Yuge  (1988)
TsubDj  (1989)

 94
 95

 3146

 768072)991

100100100

 o

 o

 O,7

 o

 o

 o

 o1001OO

 99.31oo

22.22,

19.IB,19.17.

23

6618

   I)F2,
 6,

   2)

 Average  from March through  September. Temperature

11 and  13,

 Total number  of  bugs collected  {n 13 paddy  fietds,

in Yugeis  themean  ameng

Tabte3.  Relative abundarice  ef  D, J'aponicns and  D. mag'or  in

      each  paddy  field in Yuge,  1988,

Paddy  fieldi)
 Number  of

co]lected  bugs

Percentage

D, y'aponicus D. tnojor

Mean  water2)

 temp, cce)

FlF2F3F4F5F6F7F8F9FIOFIIF12Fl3 10

 1127418274904349le352t4877

oooooooooo3.82.7o1001001OOtoo1OOloeloe]oo1OO1OO96,2

 97.3ioo

18.4

18.7

l9,7

21,O

1)2)Location of  each  paddy  field was  shosvn  in Fig. I,

Average frDm March  through  September,  1989,

of  D. J'aponicus was  much  smaller  than  that of  D. mojor.

    Figure 2 shows  seasonal  fluctuations in water  temperature  in each  census  site.

In April through  July, water  temperature  in low land regions  of  Hyakkengawa  and

Kachi was  about  30C higher than that in hills or mountainous  regions  of  Kanayama,

Kuko  and  Tsuboi (Fig. 2 A), In Yuge, water  temperature  censiderably  difTered

among  the individual paddy fields (Fig. 2 B) and  it was  higher in lower paddy  fields.
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Kanayama;  i,  Kuko;  D, Tsuboi). The

accidents  in July and  ear]y  August. B:

F2; e, F6; A, Fl1;  A,  Fl 3),

B

m u,arApri,MayJneJuivAugSept.''

Fig, 2. at census  sites. A:temperatures  in

   Hyakkengawa,  Kachi, Kanayama, Kuko  and  Tsuboi  (O, Hyakkengawa;  e, Kachi;  A,

                               temperature  in Kachi  was  not  measured  by
                              temperatures  in the paddy  fields in Yuge  (O,

                            Discussion
                               i

   The  present study  compared  the patteTn of  local distribution in D. .icrponieus
and  D. mojor  in Okayama,  Japan, D..iaponicus predom{nated  in low lands and

D. mcu'or in hills or  mountainous  [egions.  Occurrence ef  D. J-aponicus and  D.
mojor  jn the same  habitat has rarely  been reported  ancl the exclusive  distribution
seems  to be cornmen  for these  species.  However,  the present study  indicates that
they can  coexist  in certain habitats.

    Water  temperature is an  important lactoT affect{ng  development and  repro-

duction in aquatic  insects. In our  study  sites, the temperature  is higher in iow
lands than  in hills or  mountainous  regions  (Fig. 2 A). Therefore, it is possible that
the difference in patterns of  distribution between D. 1'aponicus and  D. mqior  is
related  to a difTlrrence in preference for water  temperature betwecn the  two  species,

D. mqior  might  prcfer relativety  cooi  water  and  D. J'aponicus warm  water.

This hypothesis may  also  explain  the  difilerence in the pattern of  geographic  dis-
tribution  between the two  species; D. mcu'or  occurs  in northern  parts of  Japan,
while  D. .faponicus i$ distributed mainly  in southern  parts of  Japan (HIuRA, 1977).

   Tbe  two  specles  were  found together  at  Fl 1 and  Fl,2 in Yuge  where  water  tem-

perature is intermediate between the ]evels in the habitats dominated by respective
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species  (Fig. 2 A  and  B), However, D. J'aponicus was  much  less abundant  in those

plots than expected  frorn its preference for water  tv'-mperature. It is like!y that

other  factors such  as interspecific competition  and  food availability  may  affect  the

relative  abundance  of  the two  species  there, and  this will be discussed elsewhere

(OKADA, FuJIsAKI  &  NAKASUJI, in press).
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