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.!C:h?,3üllogical and Ecological Comparison with Two New Species
of Elongated-Slender Land Planarians have

Several Stripes and Their New
Scientific Names

Naoya Makino and Yasuko Shirasa wa
(Department of Biology)

_lZlly speeies of land planarians (Bipalium) are not fissionable but some species
=-0 out asexual reproduetion by fission.

Authors reeognized two new species praetised the fission in senior author's garden
- Hino City, Tokyo.

Two species are elongated-slender land planarians have severa I stripes in dorsal-
ventral sides.

One species is very long, slender over 100 em to adult individual and this has yellowish-
brown eolored dorsa with three dark stripes and has dark stripes to the both side of
ereeping sole in median portion of ventral side.

This was found from spring to autumn over about 10·C temperature on surfaee of
the earth.

This speeies has sexual organs, including genital pore but authors have not found
a eoeoon of the worm.

Observating this fission method, authors found out that the fission portions were
usually posterior to the pharynx and the genital pore, and first divided to long pieees
in some measure, next eaeh beeame more short pieees.

Another species was eolleeted also at MAKINO'Sresidenee in Hino City, in addition
to this, was eolleeted at Kita-Ku, Shiniuku-Ku, Nerirna-Ku, Nakano-Ku, Ota-Ku in
Tokyo and Narashino City in Chiba Prefeeture.

This material has three dark stripes in dorsal olivelike eolored side, dark stripe
either side of body and three stripes, especially dark ring round the pharynx in ventral
side.

This species is fissionable too, but beeome several short pieees at the same time,
in posterior portion than pharynx.

Authors have not found yet the genital pore, exeept ovary and testes.
ow, authors named to this species, that is to say, Bipalium multilineatum

_1A.KIso et SHIRASAWA,1982, and TASUJIKOGAIBIRUas Iapanese name.

(Reeeived November 24, 1982)
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007IHb4fo, =~~~O)F.Jf~~~ii%!R~~~ ~:: "7 ji / ~·IV (Bipalium) :oqf}~-t 9': é

vi.~ <:mGn"(I" 9 (MORGAN, 1900; ~gf, 1949; fuCSER, J. Friedrich SIRLAI M. G.,

DIAs and M. IGNEZ, 1976) :O~, "i~~0)~~';'1?- ~O)::z r)-Jf-{ ~'lv~:UMé l..J:7iIf

~"('Iil:o'~ Gn -C\" 90 (á iR • 4lcff, 1980, 1 1 )"

::z r) -JJ -{ t::::',vO):P}~:o~lmlf"(' &;9 .: é :O' Q agia - ;-:~ .'i!!,\' -si ,,:.t..::O~, 7Jc~ 7' '7 T !!

7 O)J: ? tc fragmentation ~rr? é -t 9 é aging

.:é~~~, "i~~tl*~0)7''7T!!7éA~~. ~ ::~~-{~~~tl-B~&~&;

9!J P -{ P ::z r) -Ji-{ t::::',v tBipalium fuscatums ~~R ~~~~ (fragmentation,

fission) ~rrntJ:\"': é ~Iil:o'~, aging 7iIf~7)~::,~

-l!9~W~7iIf~l..J: (áiR.· 4lcff; 1976, '77, '78 ''i9a:

rrn ts: \, , ::zr) -JJ -{ ~. Iv é, .: n~rr ? *~O)7' '7 T li 7 ~

Wl}~é L-C, ~.qO)JifJM'G~~~rr'?-c~t-:o

HYMAN (1943) tc J: nvi, Bipalium kewense Mo EL.-Y -" •• C1.~~<:"

&;1), lf~~{,':O)&tc~,*~{'~t-:o é':0:o~{M~, ~~ -:~~ 100cm

~~-t7\j~1 O) ::z r) -Ji -{ t::::' Iv :o~;t§~t((ttH*~n, ~ {,.:O) fi;:;" frazra ~~ ~ :. C

:O~~~ Gnt-:o P'l7lO)JtMk (MORGAN, 1900; HYMAN, 1943; L

-C, Bipalium kewense MOSELEY é 1"" 9': é tc~r",~ ~ .b) !íIf

~ Lt-:~*, 7HmM1i!t&Lf~fflr,O)m~~~m~:o'G, ~Q -=:--;:G~C tAtJ:

9': é ~Iil:o'~, 3Z..,WINSOR .a:;:o,G O)WJ§':o' G {,1il{B~ ..r: .. '";:~, ~~, "i~~0)±:

·~tcnL-C, B*"('Ii. B. kewense MOSELEY é1""9~- - -?-.: ", ~:ã~.:!:~&éltJT~

Lt-:O) "(,&;90

*&vc ~\" -z: li., ~,@,Jjg:o~"i~O) i3~!@ é\" ? iEf~ftt: :) s-.; • ~-;:;t~ ~1E:o~~1:l{vc8 I)

I'Jfjg"(' &; I) *1ll*tJ:~~~~7iIf~~rr\",

t.: (4lcff· á iR, 1981a, b; 1982a, b),

l:8êO)mô~&0)7iIf~9=:, .:nc J: < ftlt-:~{"

ff i3 ~~{ffit(( 7"" F.Jf"(,:!*~L t-::o~, M{;$;t((:o;{ij,'~&; ~ i: t-:::0, :.. - oG ::. -o - ~;r?
:::ttc#~~ic~~~~#:lJn Lt-:tc é c~t-: (4lcff· áiR, 198?.-a"

+0)&, l!P'0, fI]~ô (;;t!! -7'Ô) &:o~l:8êO)7i-, **m~t , -~-. it.~lR, 9=:

fflR, :kHllRtJ: é'O)JjglglG:o'G{, 1 7Y3~~M1*:!*~~n, 1W{;$;V):k~~ 'U O,3g :o'G 1.7 g

é Jt~~$1ã O)$\, 'ilH!Iltc 8 ~ t-::o~, 2 g ~~-tM1*:o;~tE:!* ~'~,";':.' é .: 0:0' G,

ragmentation ~

::.-:> -:O)Jt~~-



3~ü?:Jliii!10)**,kiB*~=m:fi, 1i~~:J? jl'-[ t: Iv :.~;-t0M~~.t ;:"'1:.; E~.;z:

if.*íiIf~ ~ rr-? -(1,'0 m~~:fi v:. Jt ,,",-C~~, IN~!!.:fi~ ,'i!,th-J;t0iJ~, ;: q')*- ~ ~ ,;.
Bipalium kewense MOSELEYe i<lJf!íllt-c't!00 ;: e iJ~? iJ'iJ~h.:h 0 o

J1tq')PJm:~fi:ft.fjít!tv:.~ 1), i<IJ-q'):Jm~iJ'G ~t!l@l1*~fjíUl~-t0;: e ft.m:a:rrh.:h -c \"
t 'iJ;, ~:JmiJ'G i<IJ-:fi~;f§~t!l~~-c' ~ t:t.::.~~frn~á9v:.~w-t 0;: e iJ;"üJfjge ts: -o t.::.

q')~~00Jltq')PJm:~, *L<tt*U-~~q')1*~~~-t0fi:t.~-CM.á9~~tm

~~fi:q')rr ?:1J1*e ft.~~At~ 0 fragmentation ~rr?;: e ~ Ji!. -c ~ t: (!l?cfY.átR,

1981a; 1982a)o

;;f:gfi!i)i::-c'ft.;:q')2 fi:iJ~~~fbl.t.::.~frn~á9Mfi e, X, fbl.t.::.fragmentation ~rr\' " M

©.q')~frn~~-t;: e iJ' G.l:t~t9€W q')&:\~M:~,~,\,-s: '0, X, ft!1q')íiIf~~q')t.::.~v:', ~~ ~
lj!J~ GiJ'e -t 0~rjJt~ L:t.::.q')-c'~00

.-.ci' ..•.•..."',n.=-:- 100em ~~-tm~ 'Wjll~=~~::1 ? 71'.-[ 1::' Iv

+r. '~7)*:.~*L, líIf~,:.~Lt.::.o

-~=~:.~

t~.!:?:.~~, _.1f",~ _-:-~I).

\"-C, i<lJflq')rriVI!"üJ1lX:1), IYHilet;:-?t.::.o
iUHt., 2 f!~v:.ff7'te~~~P'l~rr-?t.::.iJ;, ~1f';'lE!.g 10 20cm, iit~ 5~20em

q')-t l)~h-tt:t.r'.7:;<" (~~~Ij!J) ~ffl\", 9=tv:.~-?t.::.têi.:h~~~f{~, :}.;:}.;t;;h 18°C @

t\j\.~-c'rr -?t.::.o

m.~á9a*tt, ~.ff:;<"_~ ~7Y~.~~, .~tt~~~~~UY.:*~YK

J: 0.::::m:.~, t L < ft.7 -li Y.~~*Lt.::.o

ts: i>, ;;f:lVf~v:.i>\',-Ct ~frn~~~ ~ < ~ffl L, i<IJ~q')J::-c'm:~t~:m!~g~~P/[Lt.::.o~

ffl;iJ~ '.7tt Nikon F 3, l/y;;qt.*~'0íIU!~~~fflq')t.::.~ 75~150mm Zoom i>J:Lf

55mm MICRO ~~$e L, JlÍ~Wd!~q')t.::.~, Mv:. Nikon Teleeonverter, TC-200, 2X;

Nikon Auto Extension Ring, PK-13; Nikon Attaehment Lens, Close-up. e, NO.4T

~m.7,..~h-tt~fflLt.::.o X, ijIf~q')M:~J::, ±e L-Cff7'H!iI~q')"Ml:,Nikon Speed Light,

B-12 ~~ffl, ;: .:hv:. &:'~ v:. J;t. L:-C, U-e - ~ :J - r e L -C, Nikon TTL SENSOR

RE_ lOTE CORD, SC-14 ~~ -?t.::.o
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A. ~~(;:?\.'"t'

m~fTfi z, -o '-U;., ~~~O)?jiIf~t::. J: -o -C, 7'!-flIlM!ili~á3~í1zfJ'I?t, ~h.tt -C~ i:

J:?::' Bipalium kewenseMoSELEY U-:'f93~~:d},::.~t.(6:.éiJ~Et~~.ttt~0 ~1::'1:.

mr'O).ií!!a-f93?ilt::.~ l..A~t..::' é t::.J: -o -C, 1980 ~lto) B*tb~+~*§;-c- ~i'Jiia-ITI,."

~I,. '-C-ili8::ta-9E~L t.: (~!f • á iR, 1980b; 1981a)o

:. O)J: ? i::' L -C*fi7.J~fTfi-C·à; 6:' é fXf931!líté t: -?t..:7.J~, *fi t Bipalium kewense

MOSELEY [i'f]~, HYMAN (1943) O)~? J: ? t::.~Jllif1:!lVJrm-C·à;6t..:~7.J', ~WlI::"!~~O)

ÊI~~-C·l*~~.ttt.(l,.,o 1tÉ-?-C*t!íiO)l*~(xJlli~mJ.t7.J~lQ°C ilíTr&7.J~JlliJ:l±l:m·:ltl!rmIT

O)~~mlt-c-à;~, ~J:~:.O)~O)~mO).Wl:ltl!J:K:mh, ~~, JllirKMIT~6J:?-C-

à; 6 (~!f. a iR, 1981b, 1982a)o ~~~fX Bipalium hilgendorji. ts: é' O)=;f.iMO) ::l t7

71'1 t:: IH::'",:) I,.,-C, ~~I::.13 ~, ~~O)~!fÊl~~ J: U'-tO).ffl:IJZlO)~t.}ê, O) :jjC!t~a- Wàl""'t~

(~!f • áiR, 1981c) :. é 7.J~à;67.J~, 1~2 J1O)~*Wla-~I,.,-C. III:f~rl3ja-Jffit:.-C!f7\--C'

lU~Lt~O)-C', ttg~Wllx 4~9 J11::.:&~:.é7.J'I?~. JIO?JE:lJZl-C-,x1~a-Jmt:.-Cfll:f1:.i15

IxRJijgé~;:t -C1,.'60
**~O)fi-cü. !f<f!::.m~flt!::.0t '-c, ~~~O)w.~,:..:: IJ. :lt!!1ZiüiltiJ~x'JlQ°C a-~

;:t 6 :. é 7.J~1:.fi'iO) gq:~mu~-C-à; 6 :. é iJ~f93~ Q iJ'é i: IJ. :.:it! 11 J1r lUj, Q 4 J1J: lU

i -C'Jlliri::.MIT~ 6 I? L <. Bipalium hilgendor fi t:.•.é"c !ti:( L-: ~~ , 'o

fragmentation :'01,.'-Clx L. WINSOR (1981) tJ~. ~O)~Il§a-Bipaliumkewense-C-,

~7tt::.lJmilül.ltt::.~fm!~ h. x. M-C-~ 6 ~ ~ ;( O)1:.ft5!1ifWl::.f~-a-?:t 6 é 1,.,-?-C\" 6

tJ~. ~~~O)t&~-C·Wf.fi::.IZSI:!~H*li*a-f93I!lítI::.tJ'bl±l~*â*I!m-C I,.-ts: I,.'o *7.J' I?~ i -c'!f

7\--C'Ui Uit&~ L, :. h t, ::R@i:O)~,~~tJ~~1ZSIé: }!!,;t 6 {9Ulx!f.fi::'n <, !fjf-7.J'I?~~

~ ::.~ L t~WIr&t::.fragmentation a-t&~ L t: t: é t à; 6 7.J~,tr L-6-Jill!:::'iHI\l~-l:tf.

7f':m.J!U-C'à; 60 :m1::.~~~JWJ'iíf~O);tth~3(~a-m:jjiiY-Ji::'ITht.( HmJ~mt::. 9 J17.J'I?twJ'iíf

Lt~~Mf;t;I::' "':)1,.'-c 2 'T J1t::.~ J:~~'iíf~. fragmentation a-lI!~ Lt.(\, ':Ij!;1S- t J; 60 .'~

t, J1t0)~1S-. tiiJ'iíf~,!~P'j'!álfl-C', ~ilüI.lx;ji~-C~ftL~< V;::.:f.>60 72.., filféO)[j.!jf*

fx. ~~~O)~M~~. ~~~~iJ' I?t. :mtEO)é :. -6m:~t.(~~ ~,Z.fl~6 é:x 13r

O)l3t:IIt\'-C'ix~;:t-C\" ts 'o

*fltl'lP'b. :m~J'fífltO)1:.,@,il!!~,!~1to) :~<!, ~tE~ -c:. llJl:::lJ,'f<~~rIJ,~m,
*:ff(fi B!frIJ, tti~rIJ BâtJ, Q!t~(fJ~fi~f*~tU~iJ"t..: t:.tt -c ~ IJ, J&11i:::.tti~rIJ~1R

I:' 111!'!1f;t;l*~0)*:ff(~H*~1:.:::. J: 6~~"'0)*~0)8ê~7.J~a; 6 7.J~,*fi7.J~13:V:'b~ I,.'M

-



· Ez.~--r G ::. ..,!t. >::>-:-'~ ~:í!rz.llfl71,t.(\" C .: .6n' G. RJJi\(;IJ Illfflj ~ .nt-=:ttÉ ~ ::.~;; "-

~.:. c -:'~;'_ i? Õc ~, t.;:b~G. 1:.,~,:i1l!71;:tc~L.. ~{tj:iJ;~t1-.n(i~ttá9::. fragmen-

ç,~~S~'~:W-::~~-e ~ Q 71'G. 7j-;j'pfi.:t(7):n~tmfoJ-efiiê,i!I::.tJt*--r Q

i? ft~ L.t-=1:.~jn~-g~lfi.~ L.t.: (!I3c!f• á iR. 1980b; 1981a) 71;

:'~..g""::.- -:>-t~~-r·~i'. Jt(7)~tt1:.Mt::,--::>\"-nimtE*t':/G~-e~

f*:~:I:*~--rQ': C li1±/.t ~::.~Q(7)-r'~ Q71', fragmentation

::.~ ~. ~~~::.-t!J:. 'J'tf71' G(7)fI}1:.m~-r·mllifB -r'7j%~3::'/~'7 :/.Ã

::. ->- - .: Cn' G t ~tt1:.M (7)RJ1i§tt~~iÍlii'Q t::'fiW~\Ii~~!±l-r-.: C iJ'/GRJ

_ +~~'i1:.mllift::.l'Irr-r- Q W1tt(7)~ Q .: C fiW~~(7)g[.7,..--::>vtiJ'. ft!J.fi.

~'~N~E-e~:i1l!~~.n •• (7)~~.*.I7)~.-e~0~. ".(7)~~
-:: - - ::.-:- -. :i1l!~l'Irrllift::'W~~g[!±lz.-r- Q .: C t ~ *- G.n Q .: C li. ~W *-r'

.Et--~u.>T·'ii:i~~~,r !J - 7·Ê.filifoJ~iJ'. *EO~:liZlfm-e~:i1l!~-r·~R~.n ~\"

i'-=Mf*:~li~'t.( \,'o .:t (7):I:*~:i1l!!i*J?:mB!frIJ. wrmlR. ~tlR. í*,~
t:Glfl::' ~.llf<W1;t!frIJ.(7)lf§:i1l!~~Iil-e ~ Q (Table 1)0

gmentation ~rr ? .: Cz.~ *- Q C:I:*~:i1l!71'G(7):I:*~fl:71;{i~'-r'~
~.I-'- á9~Jlí-r·~0t-=.: C71;T;W~.nQo-<..

Table 1. Sombre green (olive) colored species,

- y length (mm) A/L Region collected Date collected

79 0.48 Hino-City 8. 2, 1982
68 0.47 Shinjuku-Ku 5.18, 1981
94 0.38 Nerima-Ku 6.28, 1980

100 0.48 Hino-City 7.22, 1981
105 0.43 Nerima-Ku 6.28, 1980
160 0.39 Honatsugi-City 6.10, 1981
1&t 0.44 Nakano-Ku 6.17, 1982
1 - 0.30 Hino-City 8.14. 1980
l56 0.32 Narashino-City 6. 7, 1982
1 í 0.33 Nerima-Ku 6.28, 1980
191 0.29 Shinjuku-Ku 7.25, 1981
75 0.26 Nerima-Ku 6.28, 1980

255 0.25 Nerima-Ku 7.25, 1980
238 0.29 Narashino-City 6. 7, 1982
310 0.29 Shinjuku-Ku 7.25, 1981
265 0.30 Shinjuku-Ku 7.25, 1981
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X. !*~Lt..:iêt*m::II:ffil1*iJ~1.7g -c'ti;IJ. 1$:Ilta;t. ~ 25crn O)1*:Ilt~~Lt..:M1*;::

":)\.. «-r 7'}tm1:JííH~~-g~[2.~Q':' C li -c'?!ts: i» "?t..:iJ~.~ili'Yt:~,*a<. HYMAN (1943) O)

§ 'J Bipalium kewense .10SELEY C {!;J.t..:~tE1:.9í!i:.J'lP't>.i~M*:!1!!~-Co).7;..~tE~ÉJÜI~IT

\..-. i1ã*:!1!!~-C'f-.tfragmentation 0).7;.. -c1!\litEá9:LtlM~IT? fi-c ti;Q C b ,f!J,;:{. Qo b"? C

b. 4-t&. J: IJ*?! \..'ffil1*O)i*, ' :..!: IJ 1:.9í!i:r'O)iit~,f-.tIiJfjg C t.•.Q ti» b 9:onts:\..'o

fiiJnv::,vz: b. ~~ifif!tJ: IJ ufi] ~fU~ Bipalium kewense MOSELEY cM~á9;::

mâf);J. Lt..:%,r;&~~-t Q c:if* ! .10RGAN (1900) ;tõJ: li HYMAN (1951) O)::t~i;:::tõvt

Q~iJ'G~;:{' -(I,'Qo

B. 9~~fHf~1ili~IY-J~W(;:?1.'-C

:Ilt*MO)m13ififiv;::"?\..'-CI!lf-*~ ( ~. siR. 1980b; 1981a) ;::J: IJ. 7'Hl!lM:@~

á9v;::f1*;ffijv;::*1!:fL-C\..'QiJ~.M1*.:..!:"?-::!::! '7:11'1$J: 1J1&.1I,!m$v;::iJ'vt-c, tr.-:t:i

1*.K •• m~.~O)e~GnQto)~' ~ ~~-tQo ,:,O),:,ctl.~-tQ~a13~~

;;t ~ - 7'13fiiJ;!*~ L t":gfttB~A';::-t 0g . :.jiljjt$iIUJ~;n~!m$v;::9BL. 1*t&5Iiffii -C'.

m~*~~iJ;e~ Gn Q':' C C ti;Q2:,*- ~ -:: ,. IJ, JI,*i* <. m~i -C'i;::itU~Lt..:::!

? :11'1t:: /v-C'f1':' O)='fiO).7;..O)%'lrc- 00 Fig. 1)0

4--'fiO)~a~'fiI11fíl1~ ;::::!'7 :11'1wC) ~ ~";'w" Q *:*~í&~-t Qiffi< I3FllRtt.•.• f~

~O)ifHí~~iJ;:ff:~ L. .:.n(11*í&5Iiffi~i!-t~~ <PX: ti.:-:t:i,:. $ :./~ '/ T~f'F IJ. 9ê-t

Q~~::k\..'.m~*~~iJ;1*.5liffii;::i!L-C\..'0~ .:.;)~? :.

iJ~t&~ L -C1(0)*5Iiffi$i;::i!-t Qo

tt: :tõ. *:*.I1J::~O) J: ? i;::;ffij< 1l\..'ll~-·.'f,~;:~. ~il-t0tm7j--c'a.:. o).~I1

::k~~:Ltl L. q:t:*tlJfJtb::k < t.•.IJ. t..:~:'~.i; *X:- ! ~$7j--c;ffij\..,$j]~:tk:~~ L . .:t-

O)'iO)$\.. 'tm7j-O)Jmíl1~v;::I1~ iJ;1ffl< o

':'o)~~I1@:Í<iJc L-CI1m13ififiu-õ\..,-c ~d,)Gn, p~P~$O)'W{Jl~*:*.I1~7j-::k~

~:Ltli'.:. ciJ;í&~~nQo

*'fiO)JmiIUJ:::"1'W{Jl~II'flf*=.~iJ~:ff:~-tQ iJ;, *:*.I1::!? :11'1$v:::'I1~~ Gn f. JJi.
$i;::ge L -Ct&~i' Qo .:.O)Jllt$*:*.I1 ~#JlÍ-C'-j;1]n. :P}lit&~-t QiJ~. ~ O)fflllm-c.m

1313*~ C t.•.IJ. n~lmmi' Qo .:.nl1*fio).7;..v;::í&~ Lt..:-t~-C O)ffil1* :::.~~ Gn Q%,

~-C. m~i -Cft!!fii;:::1í~~ Gn -C:tõG-f. 7j-MSf:J::~~-C~,*i*\..'.:. C -e ti;Qo .:.O) J:

? v:::.q:t:*.f!m1$O);;::,!~~i:::.ti;.Q creeping sole O)lEq:t.~~ IJ. 7.... creeping sole

O)tr.-:t:ijiljj~$'i'~ Q~-~O).m13.~iJ~!m$ÍJ' G1**5liffitmi -e~ 00

.:. O) J: ? z., ~~~~~;;t 1) - 7'~fih!1(0)1fJm'i'Wt~i' Qa~:!J .~;::i! L. .:.n
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Fig. 1. A brownish species B sombre green (olive) colored species
D dorsal V ventral M mouth G genital pore
P pharyngeal portion

o

tJ;-t""-C~~-c·t/0IJ. *'f~;::,~1J!UIE*~~*7.>*~~I;t Bipalium kewense MOSELEY c

At.r."'? -C. :1? -Jf1 O)7€i'c'Ml{$tJ'Gff:tE L.. *t;::.III.§~{$~1:l-t 7.>{$7HU,;\, ,-C. ~ L. <:*

~~~-t.:. C. Jli1J!U~U;;\"-CQO)f,liJlmt;::.~f:!.wml~('f7.>t.r.C·7H~~J:. t:k:;E~*C L.-C1E

7t::kt.r. 7.>t O)tJ;t/0 7.>c:flltfJTL.t~ o

~~~Ii :1 ? -Jf1 c: Iv O)Fi'J;EO)t~cl6O)-~* c L.-C. Q c {ÉJiâr'O)~f$:~~;::.xt-t 7.>ÜL~

~f$:liíJ!IIfij{$tJ,G O)1líIJ1t-C'~n L.. ~ffl L.-C\" 7.>(~!f. a iR. 1980a) tJ~. fragmentation

~ll!.~ L.-C\, -ts: \" Bipalium fuscatum ~ B. hilgendorfi ~-c'a Q li 1/2 J1P'b. f$:O)liíJ

~~O)*~)lltJ, G~~;::.~:1J~;::.oo< o *1jJf~O):It*4-C.t/0 7.>=fíta Q{$. ;fi' L. < li1:.9iâr,.t IJ.

~:1JO){$úI-c-*li89t.r. fragmentation ~rr?.:. c tJ~~cl6 G.n -C\" 7.>tJ;. .:. O)=fiO) Q{$

O)OOQaf$:O)liíJ:1J{$K."'?-C~IJ. *K.~fiO)::kMf$:-c-a~O)~*~~7.>c 1~ ~'b.

f$:~~K-xtL.-CliíJ!llfijtJ'G 1/5 O)ÜLfI:~;::.rm<(Table2)o v: t?~~fit1lJnX:IJ. QO)ÜL~

li f$:O)liíJ:1Jt;::.:ff:tEL.. =ti~;::. 0\" -C. Q 0)00 < ÜL~li1:.~IJ[O)~ c ;f§1*l-t 7.>.:. c tJ~ll!.~ ~

.nt~o YJJ;fi'{\êlf*li1:.~-t 7.>~;::'0.n -C Q O){ft~li liíJ:1Jc ts: IJ. ~"'? -C;f§xt89~;::'Q{$tJ, G~:1J

O){$7tli~ < ts 7.>0

v
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Table 2. A/L body weight (mg)

A 0.5 2OO~1500
B 0.2 3000~6000

0.3 1000
0.35 500

C 0.3 2000
0.3 1000
0.4 500
0.48 150

A Bipalium fU3C4tu
B Bipalium sp, brownish species)
C Bipalium sp, sombre green (olive)

colored pecies
M mouth G enital pore

-.K~~ff1~~~~~~$~~M~K

~ •• ~~~L~~~. *~~~=~t~.

~ih"?~. fragmentation ~rr? $7h::'f1~

•• :f<i.tLf~~~~~~~iJ~~ GtLt.l::\"':' c

f1~,*~ <. :3Z.. Mf;$:~~:Rt::.~"? ~ frag-

mentation ~-t Q$7tiJ~:iI-t.:. c t::.t.l::QRiã:J!:

~mt.:':' c f1m13~t::. -?\,,~ f1Il!tt::.~:1li~iJ;

~~ (1981a) L~\"QiJ~. ~.~ fragmen-

tation ~rr? tI]~13~t::':f<i\"~ t ~.~11ftrPJ

iJ;fift~ ~.:ht.:o
C. fragrnentation (fission) (;:? 1.'1:"

~:1li~iJ~~~ c ~ x. ~ \" Q=~t::.jt)j L ~

*l~~ fragmentation ~~ G.:hQ .:. c f11l!t

t::.~1!r Lt.: (~!t. B .1 1 la,b 1982a) iJ~. jjIij~jtt::.:m~"!-c:'. J:J$;E'L

< f1~.r'iJ' G~~-e fragmenta ion ~~~:h Q':' c iJ~*li'l-c:'ih~. m13~~t::. -?\,,~

f1Mf;$:t::..t~~~iJ~ih ~. :: ,~~:ft~!: 9.'- -r Q c ~:1li~ :!: ~ X.~\" QiJ~. f!!t1lM'~t::.

fragmentation ~rr? o ~P'b. fragmenta 'ou ~rr 1] if' i1~ Jt ::.~~*Jt ::'7tn. J?,::

it'J ljitiJt c t Q 1Iif~ frag-

mentation f1-~~t::.~Jt~J'&/J,1jí&~7tf;$:Jt c J. Q:: c ~ff~-e. II z; multiple fission

c ~:1li~f1~ x.• .:.~)fJ~~~)fJ L ~ \" Qo

m13~t.::.~ L ~tI]~13~f1 J:J$~~~$tL-e fragmentation ~~1sOG.:hQ':' c f1m13

~ c fi'il.-c:'ih QiJ~. :m~ i -c:'~fift~t.::.:f<i\" ~ f1. Mlf;$:~*'J,jtt::.. fi'il1lif~t.::.J'&/J,~7t~Jt

~f'F Q00.3 g tL~f;$:m~/N~f;$:-C:'f11íJt. 1 g ~f;$:m~Mf;$:ftJ\Jt c\"? multiple fission

~rr"? ~. 1!t7t~JtfHlLMiaj -c:'/~ "7 /' ;t.. ~ c.:h t,:/J'Mf;$: c ts Qo .:.~ .t ? t.::.tI]~13~-C:'f1

m13~t'::'~IsOG.:hQ~J]~. TIsO:f<i:f<iiiJ,t.l::fragmentation ~rr"?t.:f&. :m:~B"J7t~~-t

Q~7'!11 fift~ L ~ \" ts \" (Fig. 2)0

.:.~=~t::.~G.:hQ*l~B"J fragmentation ~~ll;jt'::'-?\"~11. Il!tt'::'~"'t.:.t ?t::. L.

WINSOR ~~x. ~ihQfj!Jiiffil.ãt~Mt::.~~~.:hQ c \"?':' c11. ~:1li~~fift~Riã*iJ'Gf1.

~ll;jt.::.l*lffi-tQ':' c f1~x. G.:hQ V.::. L ~ t ~~B"J~*c f1~~ L.\, 'o Jln'biffil.ãt~{t~§

1J;"-tQ*rm~~{tt. *lt.::.fj!Ji~~{tt7t~~ll;jct.l::QCa,l~I,x.t.l::\"iJ~. t.:t':'. f*~L~

iajt ts: < fragmentation ~rr? Mf;$:~;E'T{?1Jl!!.~L ~\" Q':' c t1~91~iffil.ãt. lIW:ãt~~

~7iSfj!Ji~~{t. <tJ.JJlll.~~dlj::~~{tt -t~~Il;j~-$mnt L ~\" QiJ,t~.:h -t. 4-~~r"j
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Fig. 2. Fragmen tat.ion (fission) by them
A brownish species (body weight 4.6 g)
B n ( 1/ 2.6g)
C sornbre green (olive) colored species

D
( n 1.0 g)

n
( 0.3g)n

~é L-C, ~*i*\"o ~-C, ;:O)J: ?v:::', =:.fi;J:l<vc.*III'Ht~JttJ'GO)~~tJ;~,ó6GnQl),

L, ~ mm O)'HlQIf$O)llUl~tJ;rr:hnt..:é L-ct, g~I€O)lil~!r!,fJ:uc.~tt~mz.~iflii'Q;:

é fi ~tt~tJiUii'§'z.7'CViil-t Q:mêfivc. '0\" -Ct, 1!\tij[-c:'15 Q .:.C ti ~1((\é ~;:t Qo

'if~~O)ilPJ1fj'&~tJ, G70 '7 T ~ 7 O) fragmentation tJ;~jt~O)tH-~jHtT-C:'ll'I.~ ~ tet..:

;: Ul'G t, *líIf~;j;t~:4-c:'tbQ:1? 77'1 ~',vtJq~ó6-C~Ivt..:: fragmentation z.rr?;: é

'i1!\litt~mtJ;9érr L, ~tt~mii~':' 1). < tJ:>"J-C\" Q é t ~;:t Gte ts: \,,;: é iH..:\,'o

~ -c, :mêfiO)~~ll'I.~$, !f.fvC.1i.ó6-C~*i*HI~~~~tJq!l1:kvc. -17Ú, 4'@I217Úvc.~!r!,

ó6Gtet..:o ~ (Fig. 3) O)J: ? c. fragmentation vc. J: '0 -C~ L t..:'j,Jt é, ~~O)t..:ó6,

n z.{3tJ'{fl)7tO)N,j'Jt O)-'C n:f ntJ;, flíTlIffij;tõJ: lf~lIffijtJ;JUliiitJ; ${JlI],~iii tJ; JHJlJJ é t..: Q

J: ? vc.Ji:~ L -CJj:jji:é t: '0 t..:O)-c:'15Qo *if. O)~~7t fi '9=~ é -t Q;: é tJ;-c:'~, -}ffi

Bouin ~n:L, {mO)-JtVíffl.tE~f.5Jt-c:'tbQ (11 Jl 20 Bffl.tE)o

:: O) J: ? fJ:Ji:~ffl.~fi~~ffl.~vC.7trJ' L -Cl'fJfilit..:mP 0)3~'Hl::z.,'i!:,:h-lt, ~~tJ;~'0-C

1 -1 -> '"7 l:: '7 A yz.{! '0 t..:~~~~O)~, tIIlIi'JiWIi'JiJiL0)1&7JJttJ;;z,..-ltt..:~~~~z.~~ ~

-lt Q (I.lJ~ • ~!ff, 1954)0
::l ? jl1 1::' ,,-,O) J: ? vc.~~~gO)llm~tdJJ!Jm (MORGAN, 1900; t~!ff, 1949; HAUSER and

IG EZ, 1976) tJ;IE~~~z.Jj~rr?;:éfi~:I!t!.ÉfJ1:;J/liêO)LtJ'Gt, tmfoJvc.NJtéiH';:t,

!-

se

v',

=
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c I

Browni h pecies; making a r ing by the conglutination of anteri
or -po terior part
A, B Iiving material C fixed material

Fig.3_

-1-:5-)- ilíJ1&'lírlJl1~*--c'tú Q 'Hl'::' ~liíJ'"

t lJfl~ I? 11'--C' ti; Q o ti: -:> -:, 1..JI"2~,-;at.;, Q :. '"

t: t: clij,'I1'l?f1!!li~I1~tI; I), ':Q)~.:::P}1=.::J:;tL-:>-: _--'" ~ ~1f.J--=-"'j. ::/J irrl!ll

-: te ;t:j(~ I=l11~

:!f1t L--C, F9tf,itJ\I1'I?PH1v\ ::t~--:,1:.': é é 1Pl~1f.J-:.; ~:: ~ :. -:. ~o

.: Q) J: ? t~~~f!}1:z-It'Ç.: L-t:.!lJItlTJf(!1:: '7 s; -/, ::!? 7J -:- 1:: 1- Q)jj;j~A:, ~~~~1'J

1: c.;z.. Q ~ ~ --C'~ I=l Q)mf.- z, J: Q ~m: Q).;l,..--C-*.z-I), ~ Q) (& Q)pj:'ÉQ)2!: fI::.:::.1:: '7 A -/'--C'~&I)



í?tL f, ::1 '7 fl-1 ~ I:'-:::'H -.-: ;"~*O)h.:.,:::-O)~oYjIf1=.O)~J.!HH!r!,6b í?tLtJ:l", C,~? o

D. ~9iH~B'(;:?\.'"C

m~fi!!O)1=Jí!~~ z: 0 <:: .:.J;JE z; ~~~v,::,.l ') -r ~ L < líJfiE~ tL -r 1",0 (f5(~. a iR,

1980b, I Ia) 11; f*O)JHi~l3!:lIM'c1=.Ji1[~~!J'!fv.::.1=.fI~F~#J1ÍO):f$\:@fi."i1JnX:I) ~JillIi9V.::.J'JJ:

00 'l'm: 1.6g O)1llr"fcli. 5g f*m:0)1~f*tJ~1=.~iB.F~0)ItiHi~pj'ffi0)i*J~V;t:#v'::'-'\"'-'\"'iJttJ:

I) ~À.g- 0 tJ;, ~1~f*0) -t tLV'::'vi.!J'!fV'::' 7° - IvtJ\tj\j:@V;tff{E L ts I"'o }l., ~~F"jj'ffi~fmO)F)f

~l'IHHi!JJRtJ;5 g O) nX:f*fi.9BJ!!L -r, fJ!J'ffitJ:tjIj:@1:~-t 0 tJ;~1~f*0) -t tLf:Ut®i:Ii9f1;íjliª-c' às

0~, t13 ~ 0);ê:~1:~!2,6b 0 -=-c fi., -iW:v'::'::1 '7 ti -1 1:::' Iv 0)1=.Ji1[~~1: 1fª.v.::.~7G-t 0 v.::.c c"

6b 0 -=-c fi.-ttLtJ:7f~~0)-m$ c -t o±'*tJ;àstLa:, -ttLtJ: I) v.::.Ml\t:tJ:1=.~J1tc O)I*lJl

tttm:~~~.c~~?o~l)h~aO)1=.~J1t, nX:~J1t0)~~~càs0::1'7ff-1~~W~

c', f.iil'-Mf*, =:1~{*0) 1=.Ji1[F~O) ~7GC'fi.a!J'!fí!l&v,::,~~c ts: 0 -=-c fi. 0; gifilc'às0 tJ;, -t

O)fi!!'::'X-;j- L -ri1l'ftm-t 0tJ:PIJ~~ifilj.ffiO)~~vi;$H 'v.::.Jít~~c'às00 -tO)fi!!O)~*li9tj1j:@vi1=.~

0)J1t'::'J:')-r7c~<:;{th0-=-cvitJ:l",tJ;, nDfmli9tJ:, {7U;Ui, 1fHi!lJR, fr!f~O)tjIj:@1:~ifilf

0~rg-v'::'Ii.{~f* 0)9BJ!!J1t1:~;z 0 ~,~tJ; às0 -=-c tJ~~~~ O)líJI~v'::'.1 ') -r ~íit C ts: ') t.:o

~-I tsvE, W~tJiGttJ;nX:~M~f*tJ:í?fi.f!:l",tJ;, içiJ~{~f*c', 1=.Ji1[~~t9B~~$O)t

O) -:- 3'>0 i$j-;5-!i ::1 '7 fl-1 1:::' Iv tJ;av'::' .1 ') -r, ~{~ f* O)1*:!tv'::'*<Y- 0 .1 ? ts {7U t §71",O) c' às0

t: H. m~fi!!lig~~. g~~. *JHJH~:fô .llf-to),-Wi~. fr!f~. fr!f~:fô .llffr!f~fi3't:~9B

J!! (5g f*m:OOf*) L-rI,,'0-=-CtJ;*~~tL. 1=.Ji1[F~#J1ÍO):f$\:@v'::'01,,'-rtpifUíHjljjjlff~~

~t J€~ L. 7'é~tJ:~tt{~f* c }!I,;z 00 -=- O) -=- c v;tg~~1:tm~ L -r 1",0 Bipalium hilgen-

dor fi 0)1=.7í!~~ c O).lt®i:tJ,í? t 3t::5-f§';Z0 c ,Jt!,;z0 (f5(~. áiR. 1981c)0

LtJ' LtJ:tJ; i? ~~~lim~aO)g~~1:t!t~JJ:tJ; í?JeJi!.L -r g í?f. ~tt1=.M~íit~c'

~ ts: \. '.ffl.tJ\c' às 1). 4't&. g~Jl1:!Il:H'i-. ~~~ O)foJtLtJ'c'1*:!t-t 0 -=-c ~~1M L -r 1", 00

~ -r. í1J~~ O) fi!! z, ":)1", -r fi lltrj.ffiL tc s. ? v.::.1*~ L t.:i&7c1llf* t 1.5g lltr~c' às 1). f~

~av.::..lt"'. .l::t®i:Ii9/J'~fi!!iJ' t 9:DtLtJ:I"'o

*ª~~~*iJ'í? g~~. fr!f~fi"i1JnX:I)9B~L. fr!f~i*Jv'::'fifr!fT7tnX:~~.6b0to)O). g~

~. fr!f~:#v.::.m~atJ;9BJ!!1:.;z,...g-0 v.::.,EZ L. ~~lllJi:c'lilJi~ ti. Je~ ~ 7G~ tJ:I" 'o 1=.Ji1[F~v,::,

0\.' -r fi • .ffl.{Eíiii~!r!,L -r g í?f, 4'iW:O) Fp9Ml c' às00 ~~~ li. -=-O) í1J~~ iJ; Bipalium

kewense cf~~fi!!.ll), Jí:v'::'J1Í~c~;z, ~~~ifr1:~,I,,'c't'0iJ;. Bipalium kewense

iJ;mt1ffJt!rnc·fi~tt1=.*Hirrt:dJ:\.'cO) HYMAN (1943) tJ:c·0)FJ'tiJ;às0iJ;, -=-0)í1J~~

fi!! 00 t '!i., mt1ff:l't!rnc'O)~tt1=.~i[(fitJ: <. ~tt1=.Ji1[O)À O)1=.Ji1[1:rr? O) iJ' t 9:DtLtJ:I"'o

* fi!!O)~~~O)fmtL:fi ftl1.0) ::1 '7 fl-1 1:::'IV~ c flftlPl [. c'. ::1 '7 ti -1fmO)jklL mi1l'l~j'ffiJlj:[



Fig. 4. mbre green (olive) colored species body weight 0.6 g, x 400
A ovary B te ti

{jlllV-::.li'::ti- X'J1i': i:E -t ~ o ffl ~, :::.#B I - (1) -T -? 1&:n iJ' G lIiJJ110Hftlv-::'/J' vt 'C ti:,{:j 17 1EL, 20 X}

J;.JJ::r.:2,6bGh ~ -=.c Li, :m~fi: c .t < f);J,~ (Fig. 4)0 LiJ' 1.-, *f-miJ~f~~fi:(1).t? v-::.g~~,
fi'f~ ~Jei1 L t-:~:i\fL~""('1:f-t~ z; c iJ' 0 ~ÉJjH~~(1)t'.f ~fftl""(;i0 01=.~1iI'lO) Jf%JUi1Jx. Gh 0

-=.c""(';i000 t-:t':', 0.6g 0)í-$:m:O)YJJ;fimJfjs:c,'!I,hh0tO)O)t;fi~&fJ*""(', rFf~I7;H-::.:fi1íT

7tnX:~~ L, gR* t nJnX:I) Je~~~-t t O)iJ~n~ ~ .t}t-: -=.c 'i, ~:I=Jjú)tAO)lf~nX:c ;;/Çlí;tij~~{[

~~O)MnX:0)~D~~x.~J::-c~6b-C~*0);i00-=,C-C;i0~0

-=.O) r,,'Jm~HIM~'.1iv-::,"'J\,' -CO)1=Jíl'j~MnX:c 1=.mrl~* lr,fi11=.JI[!w.:.y1"~MnX:O)Je1=.+Ft9liJf~iJ,

G m §flo)*#iJ~"'JiJ'6b 0 iJ' t 9:0h ts: \, 'o

E. ~'Ij~ê.J7J~:tI) -7'ê.fl(7)~fl~

(IJ a~.fl~-::."'Jl '-C, 1=.:9fIU"I~-t:ilÍO)fT#:ilâ7'J~-fI!JJ""(;i0~ -=.c iJ' G, 5J\.~+~ O) ~I::Jv-::' ~i 1=.:9fI:if'1

~li'{H!cl,""('~ ts: t ,11 .; -ov- -C'i+1S ~~n~i~ 0 -=.c O)f12:I~~ttiJ~~\" -=.c ~~$~-t ~ fi ~ t ;i0

1), t'rv-::' i/llr !ll~iJ~1=.?ífir9Mj~iJ~5J\.~O)m:~tJ:~*""(';i0 0 -=.c ~=il1f~~ t {A.ftx. -C(" 0 o L

iJ' LtJ:iJ~G, -=.O).t ? tJ:.w:Ji!.~tJtiJN:L-C~x. M!f, 1=.ffll'~*1it~:ZO)fi: ill1S/G~c (,'? -=.

c v-::.fJ: 1), +H'~Je~O)t-:6b ':'2f;ljt~· -t z. c !:::.~~~t-:tJ:l 'o IEF9""('C1)+~rBJO)tJl!~tJ:G

l~ (" c L -C, lE7'i-v-::'&v~ -=.c ~~ X. t-:~iHbí:~ (1)': c ""(';i0~o VI: -o -C, {li I) v-::'*nX:R{\O):íç!J

;fi1Th11*""(';i0-? -Ct, -t- O) {1i'!I1*iJq;t~O) tm (iiJtJ:~ 11c ir!! O)M:@+á9~:ilâv-::' gIJlitv-::'!J'!fi'!&ÉfJtJ:

§:j'i~,iJ~~:2,6bGh0~1r'i, ~f;gc L -C+1í~"'J(t 0 -=.c -::.friJO)/fj!iIHtt ti: <. :ilÍ(,'ff;)lH-::.



'/ J , I D
Fig. 5. Sombre green (olive) colored species

A dorsal B ventral C dorsal D ventral
M mouth P pharyngeal portion

I
C

~7iff9i:~, t 1- < vi.fJjl,O)+~~c.J: "? L, :~:j::JjU~1\t'€iJ~êJl ~ G iJ' C ti. "? td!HnctJ-1JIl-tntt:
fi;!: ~'c ,~,')o *t7~5fi~c "':)~'L 1:Lt~M!flHi.4'f&t ~.:.I) f.!f 0':' C-c'iJ) 00

~~iJ;i:&*- L ft1§ 1-t': ~'':' Cvi.+M7iff9i:O)JE~~~ *- 0~fi, f:f~-t 0':' C -C'vjJJ:< ,
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~J?A*-C'!J 7-- ~ 'i.'* 9 ~ *- 9 t.: (6 O) ~{tl: 'i.'tlib~-t 9 .: C iJ; lff~ -c'ti; 9 *-c' ti; 9 o

~~.::.*1Vf:JeO)-fi-c' ti; 9 tl]**@.fiiJ'í*~flf!lf*~~.::. to \" -Ct t§~~ti; 9, 7i-tiIHfjfi!ÉÔ,':'

7Hc <. ~(6 -c~jJr:l''1tJ:IDr~'i.'~-t 9': c, Illl'b, ~iIDvi Bipalium kewense C mw.-t

9-j], JItliID-c'~;~'M-fJtJ:~jJ'i.'~-t 9': C i, B. kewense 'i.'::17-- -"(-,f- !J fi '/ C § 5 JN::k

0)~~tt~0)~~C~9.:ct~*-~n90

.: O) J: 5 v'::', *f17*JJ:@'fiiJ,fltr:izl!LJ-.: J: 5 z, ~iIDO)=m.~, jjf,jf*{jjIJO)~fmO)~~, lmiIDO)

~m.~toJ:a~~fmO)~DiIDO)~*.O)MjJ, ~KQ~eO)@. ••• O)~a.::.~ .- __

tJ:;iJ7-~JJ;tti;9':CiJ'~, ~Mr~m~'i.'~~v.::.tJ:LmtJ:\"5~.;z,..viti;9iJ;, 4- flll

~O)~~iJ;': O)FilJíÊv'::'~i 9': C '!.#C L 't.ts: • .: C 'i.'liii8-t 90

.~.~.:O)f17a@.fiK~L-C, ~ficL

fi 7-- :; ::1 ? ;iJ'1 1::"Iv Bipalium multilineatum MAKINO et SHIRASA WA, 1982 C~i5

Lt-.:o

tJ:to, Jill:f$@.fi0)~i5 .::.~\',-ca JIIMHEl'éiB:;C m~LilÍ--'<~~-t9': C v.::.tJ:-:>-C\"9

(8 *l1W~~~$lt 55, (4» o

=filO)il'l':~1ff,1;g~, ::1'/ '};"1 t:::'IVO)frft .::.tovt 9 7i-fmIDfi!, fragmentation, ~M~-g

:t"J:a~i~v,::,--:::>\',-cJ:Uili:'i.'ff-:>t-.:o jjf,jfi~t'::'.~Êl::t~ OltJ'l'(1ilí8!RYm5<$7i-)-C', *iJ'~

V:v'::'iJ'vt-Cí*~~nt-.:iJ;, f~@.fiv'::'~\'·-Cli.:niJ; 1m 'i.'~-t*e:-~V.::.~jjti-9':C'i.'

J'l, ~if. fltriJ'~1Vf:Je'i.'frtl(6, ~Jfm:r,m~to J: a7i-fmIDJMlO)~jJiJ' ~ frfi c li9fíÊ L -C~~ L

t-.:o *fifi~m, WQI,!f!;~g1J;mtoJ:a.~Êl::t-c'~~ÉÔv.::.~JiI.~n-C\"90 ft!!.O)-fi~:f$

~fic~.ÉÔ.W.L, .~Êl::t~O)7i-, ft~~~mtoJ:a~.I,!f!;~~!RYm5<$7i--cí*~~n

-Cto 9, fltrfi c IDJMlÉÔ,71'·~U.t:tJ:c·.fb1.);';i;0)~\".: c V.::. J: 9, fltrfiO)fjíÍlix~v.::.J:t~ili:O)t-.:(6
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