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Hiroki NakaNisHI* : Morphology and Adhesion
of Epizoochorous Disseminules

Abstract

Morphology and adhesion of epizoochorous disseminules which have barbs, hooks or spines were
studied. Adhesive mechanisms of disseminules of 32 species including two varieties were described
and their morphology was illustrated. Based on the size of hooks or spines and their distribution on
the fruits, disseminules were classified into eight groups. All the groups with hooks or spines less
than 1 mm long are entirely covered with burrs. In the groups with longer hooks or spines, the
proportion of the species which have burrs restricted to the tip of disseminules is larger. At over 4
mm long, all have burrs restricted to the tip. This tendency has to do with attachment to fur of
animals. The large numbers are needed for adherence in fine hooks and spines, but only a few are
needed in large ones. Furthermore, disseminules with larger hooks and spines may be more
noticeable to animals and removed, if they are entirely covered with adhesive mechanisms. On the
morphlogy of burrs, there are two modification. The one is the modification series resulting in the
formation of hooks. The other is the formation and concentration of retrorse processes on spines.
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These two directions reveal a progression towards increasingly stable attachment.
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RF (vhsyA /dXF) (Fig.1-1) A, fauriei
LEV.et VAN £ ¥% 4 /2 XF

TEGFERTEF iz 2 {48, T 2 LTEEN
LIFV{FERT 5, LicdtoT, BERTEE SR
FHOI DI ERE S, RERBMTONT, 16
BHZTET A L2420, PHTHEHTICRS,
BEREOTEERF LEREZEN, B3 5mm, 2
BEQTEHEER L DEL, khkshRe L2 5, £
Fofdic gzt D EuitRo, Saseeiiatoi
AERH YD, CHBNERBRIL->TL5,

2 . Agrimonia pilosa LEDEB, % > & Xt ¥ (Fig,
1.2

MR EMETH LY, RERBTLILTHE
CRRICSETET 2. REEL S HicE: hElE
T, &3 67mm, #<{EHOLEERS 1.5-2mm
DA FROMESTEL, ZhIZ k> THHET 5,

3. Agrimonia nipponica KOIDZ, L A %> 3 X
k% (Fig. 1-3)

HEEIMET, BRA3mm, H, EFicE:s
1.0-1.6 mm O # FHROCHESH 2 T b, HL
REFEROR NS, BRI VBELTVRID
Ty, FriALFIREATHELIZ WY,

4 . Ancistrocarya japonica MAXIM, 7)Y
7 (Fig. 1-4)

4{EDARDI B, 1, 2ESNEHRT S, FRIEK
Hfd, o THRMEHDL, K31 6-10mm, D
ATEIEHRERTE C, SRR s, A RIS
%, CRICE-oTIET 5,

5. Bidens pilosa LINN. 2> %> 7+ (Fig.1
-5)

%3 RIS, EE 6-1lmm, HIKICHIFD
FBLAREHImMm D IED N 7Fabhd, TDD
BLIFIEPRE N, Tho YIS sy
MRADEZ TED, b7 BRRL LH 2 o2k,
RiF20EH T3, ZIRCLESCH EMED
RlEsH 5,

6 . Bidens biternata (LOUR.}) MERR. et SHERFF
Y & 7% (Fig, 1-6)

S5 REHIRT, BS 11-22 mm, LIS ED
ERLIES4-6mmD4FD T HdHd, FO5
B2RERRE N, TRHED MFIE S SIS
wHlaH D, TEROBMEEHATVE, 223K
LEPNEMNEZ T B8, FHICEBEI T
Lag

7. Bidens frondosa LINN. 7 AU Ak 5w
+ (Fig. 1-7)

ZIRIEBES 6-8mm TRE, LiRHRFOE
BLE2ED M 7FHH3, rFEEEH4mm T,
WEE=AE, Theholicis» THflnEz T

VB, FPFAEIET IS S o THET L0, Ml
R BORHCTOS, EIRORMEMICLPPE
WERBIELTED, ChiZt-THETL
EHH 5B,

8 . Circaea erubescens FRANCH. et SAVAT. ¥
=% 7 (Fig.1-8)

REZLAE TR LRE, R34 2.5 mm, {E
HES20.60.8mm DA FRBEEXELRT B,
RERPRENTHY, RERTHOEICHNS &
REOES» MR THE T L.

9 . Circaen mollis SIEB. et ZUCC. 3 XF =/ W

{Fig.1-9} ; C. cordata ROYLE 73 # %% 77 (Fig.
1-10}

REFEMAET, B3I Xy =75 34 mm,
Py FEVIEReRNE {, 3.0-3.5mm, MHEICE
2, 3IXRCHEND L, REOFEEIZIZALHSLRH
FIRICEH o ES 0.8-1.0mm DRIEND 2, F
Ex#d rRRETHE, oz, £
RO » L8N, 5T 5,

10. Cynoglossum zeylanicumn (VAHL) THUNB.
var, villosulum (NAKAT) OHWI A 4 Y v 7 (Fig.
1-11)

BERRET, B2#3.5mm, & 2.5mm, &
BRERFET 2. 42008,k D, ThEhiinT
I 3, SFREPZAE, &S 2.5mm, RACKERE
E#0.5mm D bY THLIS, b Y ORI
WD, FHFLULBEOHEEH VTV,

11. Desmodinm caudatum (THUNB)DC, & V%
A (Fig. 1-12)

HERERET, £23 57 cm, {844 4 mm, 4-6 &
wiH DA, HIO U D B, bREaEEe
T, B2 0.2-0.3mm oA FERFELTHD, ¥
WREORZEE L, FELY TV, HiThTH
BETLESL, REEENTETIHSVHE,

12. Desmodinm fallax SCHINDL, ¥ 7& | D.
oxyphvilom DC. RAE W AFE 1 D podecarpum
DC. = A ZAE bAF (Fig. 1-13)

HERRZBETET, $23 220XATOEHMLD
BH.HEOESIRI AL PAEST-§mm, ¥ 7
FEAATAE M AFEH 6-Tmm ¢, 2 1{EY
SOMTHD 5, FIMOERCIRELRE VT,
0.2-0.3mm DAFEMNEELTED, HiheRn
THET 5,

13. Desmodium laxum DC. F 478 F AE A F

(432 FF 7Y IAF) (Fig. 1-14)

ETERIEET TRt - 3208 L D&
%, HREEELEIRONA— BT, &2 8-10
mm, FEEELT, FEZE 0.2-0.3mm QA FEH
FHELTED, b sBL TR ECTET S,
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Fig.1. Epizoochorous disseminules in Japan. 1. Achyranihes japonica, 2, Agrimonia pilosa, 3. A. nipponica,
4. Ancistrocarya japonica, 5. Bidens pilosa, 6. B, biternata, 7. B. frondosa, 8. Civeaea evubescens, 9. C. mollfis,
10. C. cordata, 11. Cynoglossum zeylanicum var. villosulum, 12. Desmodinm caudatum, 13. D. podocarprem, 14.
D. laxum, 15. D. oldhamii, 16. Galium japonicum, 17, G. paradoxum, 18. G. spurium var. echinospermon.
Scale A:12; B: 13,1415; C: 56: D: 7: E: 4; F: 2,3.9; G: 1,8,10,11,16,17,18.
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14. Desmodium oldhamii QOLIVER 7 ¥4 /%
(Fig. 1-15)

HERERTET, 5232 20HMI0kd,
iR 2 13-17 mm, B3 H 6 mm OEWE=AIR,
BarnT, FHECE0.2-0.35mm QL FENDH B
MO IATIAFREOLDINZEZESTH B,

15." Galium japownicum MAKINO Z = L5

(Fig. 1-16)

REEF2005R0 L5, DRGSR,
Fai2.3mm, HEHZES0.5-0.8mm DA ¥H
bR Tha,

16, Galium paradoxuwm MAXIM, 2 ¥ ~v AT

(Fig. 1-17)

BEBFENLlemT, BIFHRE EEIES
0.5-0.6mm O A FBIIHFZHELRTE,2 2045
Kb, SEELTHNET S,

17. Galium spurium LINN, var. echinospermon
(WALLR.) HAYEK v = A4 7% (Fig.1-18)

REREI-4mm, B3H2mm, RERRE X
0.2-0.3mmpAX¥ R seHEbILTY
3., 2004RL0E0, ETIRCEEATRS
BEd 5,

18. Geum japonicwm THUNB. A 2>V

(Fig. 2-1)

REEROESHEIBEHN 1.5em, B3 lem, BED
S ET L TR SE o o, B35 4 mm, &
WA H FIRICH B o TEY, Zhick VHFT 2,
REpm=cgbh, EEEEEy, Z0RIE L -
TH{HET R LHD b,

19. Lophatherum gracile BRONGN. 3273

{Fig. 2-2)

MERBRCEHAPN VEOCOELEZHT,REH
7-8 mm, O FFMEHET, BV Oi3H 1.4 mm,
REICHESEEDD, TR Lo THET S,

20. Medicago hispida GAERTN. 7 = ¥ & (Fig.
2-3)

RELT®BESRT, bF2ROTES6mm, HiC
RS 2 mm O A FIRTHA o b SR
DAL, MFREPRFTLLL, THEEDIZTA,

21. Osmorhiza aristetz (THUNB). MAKINO et
YABE ¥ 7= > ¢ (Fig. 2-4)

RERES 18-20mm, EH 1mm, TEREM <
ToTnd, REOEFECE LAZOSZHED, |
WOBEFEEL TwaH, TEHOLORTPRMHL
Tnd, ZOWRBETE s DBIMTH TR
V, REMNMT I ONTEEMNZSL, THFh
OHROTEIZAD 5B, SFEFOECHED T
FReF LD s, FET 2R, FROTH
DOFREETHEL, Tirs LE~T8I0bY, &

AP LBERCHEN D,

22. Pennisetum alopecuroides (LINN.) SPRENG.,
F 45 v (Fig 2-5)

I MERT, 272 v vk d, /N
DEHLHLBORAENSHER T, Bvbo
2 20mm BLE E 22 S ER0RE R LA
EDENDH LY, BEEMHFIZRETI-THEL, L
oL, BESNTEZ 20, MNERBOE R
AR TNEEORSE» BB ENE L3k
B INERIZIEVRRRE LRIESE L, B
BEETET R Tnb, MNER/NEED Ad SR
ECHlS 0 BEESENERTBIEEST,
FOREEEICH & B, Bl & o Bid/NEE ORISR
Voo THERH ATV,

23. Phryma leplostachya LINN, var. asiatica
HARA »~x F 777 (Fig 2-6)

REXBEEEOMNCCEBERLTEY, RA T8
mm, TR AT TR 5, 5 ik 5 BT, 40
D 3 ELE <, R, B 2 mm, BHFESH
FRCHEB->TED, TARE->TRHET S,

24. Polygonum filiforme THUNB. var. filiforme
E X (Fig. 2-7) . P. filiforme THUNB. var.
neofiliforme (NAKAI) OHWI & > 8 XEF

RERZRELZAET, B2 3mm, 2 FOEEFED
TEEFRBCRECHFCEY, £8 1.5-2.0mm,
Ky AR Ao TB D, TRTERER Y
Daohbd,

25. Sanicula chinemsis BUNGE 7wV <./ 3 YN

(Fig. 2-8)

REQTEFEOEMICI 2T OEE - THEL, &R
EREAET, E584mm, 2 208REHY s R
B RIS A ERITHAS o 1 N FOSBET B,
FORSIREDTERAES 1.1-1.2mm, TH
W < 0.5 mm,

26. Torilis japonica (HOUTT.)) DC. ¥ 7% 2

(Fig. 2-9)

HERINAEHRE, B2 4.0-4.5mm, #i &2
DOHRICSND,, EE RS LMo
FE0.5-0.9mm D FFHEELTED, ZhTH
BT 3,

27. Torilis scabra (THUNB.) DC. #¥ 7Y &

{Fig. 2-10)

FREREZAE, R&H Tmm, BT L 205088
i b, REZERPLFRCH- RSN
0.6-1lmm D+ BEFEEL T D,

28. Tribulus lerrestris 1. < v (Fig. 2-11)
WRIETHECHEcEL THE, EEN Lom,
5ODHRpeixd, FAROMEIZEKE R, L&
B R 209007855, FFIREIH
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Fig.2. Epizoochorous disseminules in Japan. 1. Gewm japonicum, 2. Lophatherum gracile, 3. Medicago
hispida, 4. Osmorhiza aristela, 5. Pennisetum alopecuroides, 6. Phryma leptostachye var. asiatica, 7. Polpgonum
filiforme var. filiforme, 8. Sanicula chinensis, 9. Torilis japonica, 10. T. scabra, 11, Tribulus terrestvis, 12.
Urena lobata, 13. Xanthium canadense. Scale A: 4; B: 511a,13; C: 3,11b; D: 2,612; E: 89,10; F: 1,7.

OT, OB S IcEslls 2, REIZ R T, HEH 7mm, 5 208zt e
29. Urena lobata L. x4 S 7% (Fig.2 N3, FEMZEWETHbLIS LD, &% 1.0-1.5
-12) mmOEL DL FHE DL, PFOFHICIZIEL D
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drEE NS D, INHTEIEE- T2,

30. Xanthium canadense MILL, A # A4 F %1

(Fig. 2-13)

RAORIPEE, r 285 TRESF 18-25 mm,
EiZRE 3-4 mm DEMAE o % b THDT
Wi, BFZEESHI MmO 2EDL BIELYEDH
2, FECRIEEASEII> TR,
FERREODE

FHECRAFP R ERBEERHIAEZLTY
5. LizdtoT, fEEHEFEEN{ 22D~
KESTHIEAFP I ORER L, At
B ENSOS, T b b RO IR N
HAohdh, 2SI -> T I heiitz L
THTAIENTES, 22T, BT L5110
T N—TRES LTz,

A, AFRMFORE2F0.5mm UTF

A—1. HfEEL (Y, #d%0t DX R
EbAF, Y INFE, 3VFFy, AANXAED
NE TUNRAE RAE, 7YV Y, YA
7o

A—2 . HATERDRETRICES L, #adhvb
B. #F¥F®r¥DXk&2310.0mmBME ImmE
b

B—1. #faflah (e, #EnEnbo-3 X
VD, TVIEYT FFF, JARLST,
IXRALTT, ¥YIVIE, ¥ Y, FFN
PV

B—2. B OAcmah, Endizng
D L
C. FR P OAESE Lmm B E, 2mm &

C—1. BfthaE iy, BAS0nbD-F
IAEF, EAFVIAER, YT/ EVN, A A
NIRRT >h

C—2. HfhDemcReh, WS wY
@Dz BTALF, YrEAbE YTALY
v
D. #F¥FRLFFORESIZ 2mm ML, 4mm Kb

D—1. BfEL s, BERFLHO---4%
FFEE, "TEY, TV

D—2. BfifRoRigRcBoh, Badin
Doed JaXF, bFrFAa3XF, L3007,
QX F TV, FATYN, NZRZVY
E AXLrORKESZE 4mm AL

E—1. BfefoR il iy, #f%vdoil

E—2. #drEofmficB o i, Endiznd
ey ¥y, TAY ARSIy

EaS iz &7 r—71mB0nT, #F2r 55
L e, BB s 0k, BHEMCBR LN,

FHb s ODEEFEIRELL, #FPMS
OREXH Imm AT Tk, Bk EnL <y, &
BELOFTT, BEHICReNE Ol
7o 12 mm DK E XD LD, BAREEL S Hye,
BHHHb O, ZEBERosb0LNEho
fro FOMIC 2-4mm Db O TIE, BARED LIRS
RS, Endhndon, EL{#>bnLvE
EH% <, dmm B ED S O TR, B RO
e, #ndlhwdoZdT, Lk
Mol

%
100F —
| [ la
I =
501

0 0.5 1 2 4
1 | | ! |
0.5 1 2 4 8

Size class (mm)

Fig.3. Proportion between the disseminules
which have the burrs restricted to the tip and
those which are entirely covered with burrs in
each size class for the length of hooks or spines.
A': entirely covered ; B: restricted to the tip.

2 £

H#ER M EROAEHABOITH I IVT
RIDLEY {1930) i&, {&5EHanED ¥ ORHHSE
WLi:h, ThbbH, H§ »L, By 100
FN—FEG LT b, ¥z, SORENSEN (1986)
it 4 & (hook 2 7z libarh) 22Dk b ¥
(spine) - b 0 X*EKFIL, HIEE S 51
RIDLEY (1930) :RIUEMETIIKEFLTW S,
LdL, BALAES L—7OENES oY
TEHBRTWaEY, FA600EE, FTRTERE
DREFCEDTLBEENEEATH D, HEEL
g, TabbEARLOD (KB, K, £X
) ZABLRTVAER, [TELLBROBEROE
ELY, fieRlaBerrns 0 MHATRAHE
YTHhHprrkELOND, ThcHLT, IITEHS
DEMTFB LA ES NFORE XD, Bk
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Fig. 4. Two modification series of spines. 1 —2
—3: hook {formation series; 1—2'—3":
formation and concentration series of retrorse
processes on spine.

-

BEWY 38R, EESELEUOVTnE, #FP
FOKE A I1mm LT O L ORI IEEAmEeHk
R, SBEHERons bOREL, LoL, #
Kb FPRE LB OhT, HAEOEHETRC
Rond bDOHEMNEL LY, AmmHEDHD
i, EhAEeheEs bR, EFRICRs R
BLOREIR D, TOI LA HEFEAAEOBEEIC
FO1o0BERHZ O EEDLNS, THDbDS,
AFRPIAUNEVE, FRALHEE L, Bl
B THROGERETERL, AFP LIRS
{Bl, FREFIKSLDDUVo2mmD DA
W EBRTTHEN, PERTHETLIIENTES,
—H, HERBDIMIHRRENEENFTHERSS S
Ald, ERSRLEE0RLRATHE, AE
Bofifhid b & b L EAEI R AEARBUS R L
LN OEMT, B L, HmER
WORUAD, TRIZBLZ L, S—swiky
ko TR ET CHOBBREITLES LEZ 5N
%, SORENSEN (1986) %, {18tk kaid
D, PME2LO LY IO ETE L T S EFE
MEWI EFEBRICI-THE»D T 3,
SORENSEN (1986) A X% b ¥ DR E & LAEHEF
Ml e OBIR IR TR LAY, BAFRORE S LE
LI eELRILSTEE, Thibb, #¥FRH
FAHKRELT, LELLERSDEENELHH DR,
TCHBICE TR T L E OIEHACEL Twi
WEEDRB AEP I FORES N 4mm LLET,
BARRRIL Sy, EEHNLOMEnDIEIS L
FBEICEB LD THESS,

—KH, AFD LT OBEES 2O STEZ
WTE, FoF ¢RI FERHART2OOFTIDE &
Hehd (XE4), Tabb, 121 7 OEREM

Mo THFPRIIEIRFI (1223 &, FFOFE
EER SO /S M 2t RIEE L,
EROEBIMIRERLTW{RF (1> 2—> 3 TH
3, ZheDRFRETRFR—ED b &7 O{THEBEE
BELTWARERLTWZ EELSNE, o
TR FRBELOT, BOKICER IR = 54,
FHE U ERTICELRT <, T<TbErh
TLEITHS D, SSPeiis-cbOl, &
BHEIEHLTO >, a7k { {TF Lk,
BHELDPTVL, #0058, AFRCE2725D1F, &
WHIC Y ohdpo THEEBFTHDS, ERZFRTL
s o/NlAEBL LD, REEHS LS
T& 3, MY EESEAEOHEPKRICRE S
WEIZIFEAYE L, LD 2 O—EHHIE 212,
DT S MR TRy, Lie
L, stz b 0T Ol A &
EiET20@E, LixS-TLOAETNHE-E
Hb#d, chenRiik e, f8tmidokt
DOFAERLTWEHDEEZI BN,
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