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THE FEEDING HABITS OF UTRICULARIA

BY

YOSHINE HADA
(With five text-figures)

o

ez = % = (Utricularia) QIEIEFCE Uik M. Trear (1873). C.
DarwiN (1875). M. Bsgen (1888). P. von LEUTZELBURG (1910). A. N. Apowa
(1924). E. Brumpr (1925), M. LANGERON (1925). R. W. HEGNER (1926). M.
J. Sturzer (1926) DA% Wik 2R B, AWLEB. MEBED
FHEOWIERED 5,

ﬁ%kmiibtﬂmﬁﬁ<©ﬁﬁ%ﬁw1b%%bn‘=ﬂx#%
(Utricularia intermedia HayNe) ¥ FOMS BEIC & 2 2 % % = (Utriculavia minor
L) Z 8P Lzo ooy # = % = (3 AR GKEMCAET S 120 BAD
b O CRBOIf#FE (Utricle or bladder) #4356 Z €L HEETH 5, #KiT
BB BEKRPCEELC L A URMBERE A0 T, XowE Bl
¥ 2D HE S Neutral Red. Methylene Blue. Aniline Red %0 @G HE ¢
ARG GE e EARE X&» v 2 7 (Carnoy) K BCEIZE L ~~ ¢
) yORELI ABEYET 20bizh . BBY L 28BELBO b
BELUIE(BHOBELYERT 23D Ch s,

W oa o R E

MBEIEDOBTE L1233 D¢ Ml» HBFEE O NIIKITIPBEOE D
5o —H LK 370 (Entrance) 28H 0 Cs ZkFhA TEREEY 2 REHED
Bt (Valve) ¥ TENWTD 2, HOfE (Collar) iAo R wRIE (Bristle)

[Transact. Sapporo Nat. Hist. Soc. Vol. XI. Pt. 3, 1930]
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iﬁ(Wﬁ)Hﬂﬁﬂkﬁ(iumﬂigwﬁﬁﬁm
Mo o Th 5o SHRREMBOMMEP 572 b 3t
DOEAENFi 4 B oz Glandular Hair () b 5o
L. FHOKRBL AT AT T HMOMEP K2 3O
Hoo NRIIBEELVEATBOK IS, HOF
@ Angular Cell E{zi3 Quadrifid Process (E=Eab) ¥
Hbo

0o :

O TORINUR B E 5 ¢ RO TR LI Ly A e e
QA 7 b BCPRCET A BARB T BAI ML B ¥ hROREEE
BT b 5o LD LR BEBMLBESED . 2ojp: HOWENERT
‘ o B LT D b HHE T @ o Glan-
dular Hair 5392 ¢, B[ a ol
SO YOS ML b AW I
DB D hb 2L LD D,
A7 Iz 1t Quadrifid Process @ 4% b 1T
Bifid process (=) c %4 L T
Dbho

HE

PERHDOEHKETFERECS T
HOW=4r 0 —0 B Okk» 655
BELTH2, HRIX_BORFELAM

—H

ﬁm@wmmaﬁﬁmmmmm BEPLEOTH 2, HEIHEY
Hair 275 3°fd - x 300 R 2 RS0 MEN Ko THT

PO T H» &4 F IO CHRA CHCREC HORCEHLMEL R s 1
LCd b Bleio HiHicit =Fi» Glandular Hair 2556 2 <y SFH K2 T
PEEBEIRVGOBIFOTH 5o AL HMUE a Oy Glandular Hair 2¥
HeO FEC . b O3 30D LIS H i 2 282 H b 2k
IS ISR b 248 Ly Glandular Hair »554E LT 5o NERSE &
bR 3 vIUBEOMMY &% b+ Glandular Hair 2573 %o
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(

£ = % B R
a. b.  Quadrifid Process x 150 a. b. P Lo Glandular a. b. n¥kstREO
c. Bifid Process x 150 Hair x 300 Glandular Hair x 450

HoR 8 O fF A

BB KO T~ o a1 R W. Heoner 339 T o 28l
WREOJRBECIK A WIRD 12D RasPie YL CEDPREA T 2 B, Bh
W3 LA 215 DT D 5o FEAIHERTE DM BUHEY 2 BB (Wi T
BpZInNTHRCDC, ZNEHED A S UUESZE=T o MR iR 1 BAM 5%
T ProRséto ki DLUiE L <R3 2. C. DarwiN {1 T, -
ReLUrsHBRICACALET 5 kP C L0 2E~ i Lo ZH O R
EXHIHREBZT 2 RBERTIDOTHA %MD 5 2 sk,

fHim3e Y Cyclops sp. =mn~ 3 ¥ v = [Chydorus sphaericus (O. F. M-
LER)] (K= = Y 7 (Chilonomus) O MEED AN T D 5 25 ltiA LBl
528, BWEONBHRRBBIT RS THEIZEKL DT OFEOAITIR L
YEL{ED B DO THo, HioHFIHIBLRT 22, WEOREIETHEFH -
THRLD2ZHEZLR TIDNMM CRE2U 6 2, D EERIRE LIL)E
TeBhWr R~ RIECEEE L BB U, B L2 712T 2 5 LISl Lo N#k
CEDL BRIOBEP OHDORBEEDAZT a5 REL 2 H, FELOR
FBNCS BT B~ HOBEMBRIWIRL. BIW3IEL
PEL TARZIIZFEPRENAA BILBE R 3D Th b, HomsEHHo
DITEI X s ¢ B3 RD THET 2 RZ O NG, KTHBEDOR
s ORGP LD Glandular Hair 13 EN BB EFHS LD TH 5,
RBFIWELrHWT 23028122, OBEROHELEIIZ (D
Glandular Hair OEFET 2 C @ 32 WRPEET 23D EA~L 5, T




178 PE—% xx=O0OHBEEARCHT

KB YHRT 2 22D v22) 1OHBEHECTR2C, ik Hhho
BErRCBLRBT-NEERELIZEHARTA2E, RATZHOY R
WBEIEI, 2K TEALC, SHEEBNGHE RS HATRPRA
2R MO OWMBE KO CHFEINTHELEZ Zonz3 o2l s,
RoHBECEIL HoREHBORION=Fo o3, FL
TAVBLREDIDOTH 5o, MIKEIHOIZET 5 HE Ko CTHMAD B
ChH5IDEZEAL L HIFHEEoNT, HoBEHHOMEL 23 DEE
AL ErRRIOEER S,

LiEom{ s FLOREREHOBN S 23 BWAFOEE KKS
LOTh oy HEBOBILI2 K HBHORERBEER K 3D TH 20 HI
Y —EEWasHE EORIE it HW s ikl L SR 5 B R EITH
BB L A CHO FTHRR L o <HE s 8 15% oREHEM
L, B LIRS EoB L BRHMIEE2 3D ¢ RiFAEORIRIC
KO TEPDKREBILOBOIZICYMIELETDH 5, HHREDIBIEI
KO TRLIKOWAT 2713 BB TH 2T, Bl ARSI ID
Thd, OB U REHBBEIR LKA LTKRELTESHES
TESCHEBCET 530 Ch s, B L. MBEOER OBIEHE L Ll
e, —ERREERY 2. ko sBLrsRRMcEo T, MifERY
BEIDTH b, ffiz C. Darwiy K. GaeseL E0FEROI ¢ ~ BWHE T
HEMIHBEOMH P L TEP AL 301372 { Ts M. Boscey, R. W,
Heoner & DE~DMm K Hli kO Ik SHEE ) Itk - T S ssiit o % €
BBbDOTHo, WrHEATED X2 x 2y MOoOTH~TRLE, . B
REFBROMEH L2, MBED s s 3BBITE~
5522 TChb,

HARTOLIBHMICH LT

B

KREGH CHBECAIBIRNIDIDE. BBATLURTRE Ko
TH262230Chs, BWDIN KD FROYKE HIE L IHES Dk
FEROWREDHBE AN ZRL 22 0b 2,

TETFED 22 x 20HBE P RHI 2 2B 28T Ko b
DTH b,
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Protozoa. Infusoria, Amoebina, Euflagellata, Dinoflagellata. -
Trochelminthes. Rotifera.

Nemathelminthes. Nematoda.

Arthropoda. Copepoda, Cladocera, Acarina (Hydroacarina) Insect Larvae.

Kwv 3

Copepoda CIRHBMBELIEATRIEDID 2T~ b %, Nematoda D1
(s MEVCEDRIHREOH=HRE:30 b HBEEPH~oNTHL D
BHd b, B6/HIL T, BEhoBrnEiw . Hosasy o ELoRIE
PHEL T HBRECWIRT L2 D0 0wIDTI o X YIBRZ B
BT o R sk ¥ B Lizda . ReiclaEhiAs30
Thoo TXX % 2T~ MEDHES ~1Y+ »* Y 7 2 & (Euchlanis dila-
tata Ehrenberg) 7 % 7 7 2 » [Diurella tigris (O. F. MULLER)] Q3 3 @
TRHBECHE LR 2D %o

B ROCR

MBEILEROBEBE (v 2 CHRICHE L TEBME Y
WD BRBEORS LT BB RAIE217003 0~
BaMMTh o, BEEC. AHPpox 22 20fBaBr#i~TRs 2. e
FHEREYHE LB EVEZRBRBEAA TR 23OV H 50

Rize A2 22DFREP ~~ 3 v =D 100 (T 5000L)/E 3
RPIZBAL T, ~ERBBLIBOBHBEHD v r 2 v v 208K T
-'1511{67—1%?‘0

R ICHE LT:ﬁ_D%U)' WORTIYYYELT LD
HAEDOES (F) NIV adH HAEOE T () s Iy adH
2.5 21 2.8 2
2.2 12 2.5 9
2.1 12 2.2 5
2.0 15 : 2.1 8
2.0 11 1.9 6

HERMBE R &K ORERHE
B Ic QB OB Bk RDROHE R0 AIRE 1 O i
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O TR Db Pl~iTs =22 F =OMBEOR S 35 KEDHE 2.5 KO
BOY 2 OTCEBRT 3 2. Cyclops sp. OfkR 08FEn & 1.5 ¥E TOTW
Wk ¥ JA T2 BB 2 oA L DACEERRIC Y 2 ¥, B
FREETSENETFESECh s, RUB2 0 HoM I —EiHfaE
Wk ¥ A TR S LA oBENErEtSEch 2, ~F ) 7 &Y
OmsEHWK: s 2 SHFMLIMREP LW WOTHL DL, B
t2s 20¢ PAF O BB 3 MBE PLE O TARIHAL. Frp oM
SATBRIDTH b,

BYsHSREPCAEGERIFERRRKTCEL 2L AE=Z0D0HA3D
o (—) BRIET 2 85ho (Z) HMBMOSWT 2 BHWE K 2 Hho (2)
B EE OWCHE Itk o THE » MM O BHETE R WK 2 Bho (—) DBA R
2 LT (D)o A%EL 5L R. W. HEGNER D Utricularia vulgaris var.
americana Gray TR TOEBOMEEY 5 2V FHATHHO 5 1, ¢ Paramecia,
Stentor (XM PE P I H b 7 { » Paramecia D 4 3 3P L b IUH
LIt DG AR BDOTH 55, Euglena QifBER R EMERLE
AN BRI~ TIDCH B, oS, B FELWE L it b
SWT B I RO s TR BB THEWE HY 5K
HiheERHH 235 2 2lisks, —RIELH 047 v FEEW
FEE UTH 2 S iciko THAMmZ B2 3 D¢ Copepoda, Cradocera, Aca-
rina 2O (B OBK 2 EHW S, (Z)DHA WK TER I D LB
o HOMHME L TR b LEasilis e A o feilthr oM L < i
IR % B~ IR LTOREBcEr b 8 3B 2 B il &S
e ROTUEL 3D Th b0 £ DHA ()2 () A S 2 ¢
3DCy B EEED N TS 2 2 S UK > T asdilek % Bis: L. 5
2B SW LT B ORHER ¢ LB EOAEER 2 HER> TH
WPRCEL LD DRI %,

HN~OohC#HHOIRERDEIL

Cyclopssp. = v 3 o v aRiXa22) 3 DYBROZ[MOTHHMOAOTH 5
MME LI OBET 2 2, BRAT T < COLA. A B, Bm%n
C. Darwix D#E DM ¢ - flfin SHERT 2 b 0C137 ¢ Ty B ¢ AR
OHEMBEL DS bOTh 2o BROSMEERIRBG 0 b+ HE2 DR
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MERCEOTERSCHE SN2 30Tl H 20, —BEESEHREEST
DBIDTH b, PhERE L TEMARRN OB T DI ciBigRd 2 HREH
B 225 RIKSESERQER GO FRRM B K2 Tili X v, Wik o
RKE23088N0NT 2 R, LOBRIEYB L. BicEnro
BERBEOWE L A THRACETECHRAEBERREZ230Th 2,

WA O N2 d (T Bacteria % W a8, BB IBEL L Ot
FOUH U CHMEE T Bl s € BF LD Bacteria ¥R 30 ThHh oM ],
Stutzer [t k%D Bacteria [T Utricularia vulgaris ¢t~ =z Bacterium coli
D Group KT 5 bDTHLEHEL LD b0 BOAO T HLEWIH#TEY
.5 ¢, Bacteria QD134 UMK TH 5 5 BB E Ao 2%+
REECL LB L1230l S0 kNEFRR L <H 2R R BEOME
Bacteria ¥ L TRR7: (i L T b 20 BRIRME OB LXK E LT 2 It
O THWEDERE ¥ 6§~ { Bacteria DB TR 28U~ B lcfkst i
DRI B0 D Bacteria [ M. J. Sturzer {EEH T H 2R Hhik
RO TAWIN LD ER SR T, MAErEmEALHLYT 2 28)
{B3DED B

Wil o~ i~ o B OERRNICLE D Bacteria ZAF 5 f2H it
EEOPA ZNEHET 2 MO Ss BT PCHN T 20 o
Bacteria OBt mMT 230 Ch s,

T s EERIR B B IL S 2 3 B BRI T D 5o BN
IRBPE 38 3 MR BIERLD I 2 R~y HOKRILBELDO T MDD
—EEERNITHLY RECTEORSWIOPA L HRELBFELOK
SOMEELTC(63DCDH L, BIIHBKMAE, RIEMWETH 255 Cy-
clops sp. CIRIREED SRR O THREDEEYR T2 e o FEEHRL H
KRB 1A RGAHOBLBRNL, v I TvaREazx) 1DHRTI,
R4 2 MSEEE L CRREES 2 2 3 Db 5o BWEMRME o Cy-
clops sp. ®(F2 2 ) »OHh TR BB~ S eBt=ABETEA
v PyatitENEFZAM T 2o TeIA O FERIRYE Bk L
B LT o2 BaW BSEsimDaud » HEEOMI & o THM LA
Uiz b O C T iy B & OS5 5 BE 3 1c Bacteria O Itk o T
PEMIE A L Qudrifid 343 Bifid Process (24K > T X v, fHMA D
B E LCSER A R3DOE b Ao X 2 ¥ = DIEENEIMKY SMT 5
BHEy Sy T AT A BHEL BIRD TS P.ovon Leutzelburg 3l #A €
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OMME YL b 7r7 ) OB o BEEOETERBI LA N. Aowa
QiR EO BB L b oProtease ZEHLTH 2,0
DLESRGR Utz 5 o523 BB O T 2= % = R B » S BEWM LR

LCAEBBRKREEATD %0

i ®

(=) B xx*>sOFBPERKOTERE DL 3,

(=) 22 %3RPAROBRECEZI=HOMERK2T, B b PHRLERT 6o

(=) BAEPCEUOAD R, BIWEF THEHLTAS bOTRR { T, HirtkoREE
BEERICHE? L O Thdo

() BWMhOHATI TEGRRSL, 2 LT, EkoBROBEEAKKS 3OT
Hbo,

(F) HATETCRT 2BNOBIERMR , HARRUCHHEROMEMK 2 OMAIKES b
DTH30

X)) HBRP TEREREEMCKROTHRS 3 2BBACHK 2 5 ROIHIC, Bacteria ROTH
RER 2B 30

B) HBIICHK 2 45 MWE L Qudrind Process X (3 Bifid Process KEE-DTHRIKE 53,

X Ak
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ABSTRACT

The Feeding Habits of Uzricularia

Material : In the present work, Uzricularia intermedia HAYNE and Utricu-
laria minor L., obtained from a peat-bog near the city Sapporo, have been em-
ployed, and the food-organisms supplied for the experiments were consisted in
Cyclops sp., Clydorus sphaericus MULLER, Euchlanis dilatata EBRENBERG and
larvae of Chilonomus. Results:

I. Animals are probably attracted by the secretion from several kinds of
glandular hairs existing on the outer surface of the bladder and the valve of
Utricularia.

2. The organ of the bladder of Utricularia, by which stimuli from food-
animals are received, consists in double pairs of bristles projecting out of the
surface of the valve. They erect themselves nearly at right angles to the latter.
And they are so transparent that animals can hardly recognize them.

3. As soon as the bristles on the valve receive any stimulus, the bladder
expands suddenly, the valve opens inwards and consequently there arises water
current to rush into the bladder. It is this current of water that forces the
animal to be captured. Then the valve closes and the organism becomes un-
able to escape from the bladder. Meanwhile the bladder discharges about 159
of the water contained and recovers its original compressed form. We find,
therefore, that the animal does not enter the bladder by their own will but are
carried quite passively by the water current.

4. The animal captured by Utricularia are killed chifley by the mechanical
power of compression of the bladder, and the smaller the organism the longer
time is required until their death.

5. The animals captured by the bladder of Utricularia are decomposed
not only by the enzyme secreted by the plant, but also by the action of bac-
teria which increase rapidly after the death of animals.

6. The decomposed matter of the animal is absorbed by the bifid or

quadrifid processes, found on the inner surface of the bladder.




